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Taxation of Research. 

HE question of the taxation of educational and 
scientific institutions has very recently come 
prominently before the public, and indications exist 
that the Treasury is contemplating an important 
change in connexion with the policy hitherto pursued 
in granting exemption from-income-tax to such in- 
stitutions. The recent judgment of the House of Lords 
in the case of the Brighton College v. Marriott amounts 
to a declaration that any profits of an educational 
establishment which are used for educational purposes 
are the result of carrying on a trade and therefore 
taxable. The judgment in question may have far- 
reaching consequences, for it must be remembered that 
Brighton College is not only a public school, but also 
a “charitable institution.” Following closely on the 
above-mentioned judgment comes the public announce- 
ment from responsible officers of the Chemical Society 
of the receipt by this Society of a-notification that the 
Inland Revenue authorities are about to challenge its 
right, as a “ charitable institution,” to recover the tax 
deducted at the source from the interest on its invested 

capital (see Nafurx, June 19, p. 859). 

The matter was carried a stage further on June a1, 
when the question of exempting certain classes of 
educational institutions from income-tax in respec? of 
any profits forming part of their income which was 
applicable to educational purposes only, was raised in 
the House of Commons in connexion with the suggested 
new clauses to the Finance Bill (see “ Parliamentary 
Debates,” 
Exchequer, in dealing with the matter during the 
debate, indicated that he was unwilling at the present 
time to extend the limits of exemption of ‘ charities,’ 
and admitted that, in view of the judgment in the 
Brighton College case, it was likely that some institu- 
tions which in the course of previous years had not 
been called upon to pay, might, during the course of 


the year, on the merits of the particular case, be . 


brought into the ambit of taxation for the first time, 


vol. 197, No. 86). The Chancellor of the 


2 








— = 

Although unable to hold out any expectations that 
he would make any proposal before the report stage of 
the Bill, Mr. Churchill stated that he could not feel that 
the present restrictions, though necessary, were the last 
word that should be said in defining what was & 
‘charity ' deserving of exemption from income-tax and 
what was not; he undestook, therefore, to examine 
very carefully whether the frontiers of charitable 
exemptions could net be defined with some nearer 
approximation than at present. 

The question of the exemption of ‘ charities’ from 
jncome-tax is briefly reviewed in the Report of the Royal 
Commission on the Income Tax (1920, Cmd. 615, p. 67; 
Н.М.5.О,, 35. net); 15er alia, the Commissioners say: 
“ The issues involved in this matter are very wide; 
we have taken no evidence Оп the general question and 
we think it is not covered by our Terms of Reference. 
We therefore content ourselves with expressing the 
opinion that for the purposes of Income Tax ‘ charities ’ 
should be specifically defined by Parliament.” It is 
to this recommendation, then, that Mr. Churchill has 
undertaken, if it is possible effectively to do so, to give 
effect. It is perhaps significant that the Commissioners 
point out that “attempts made in the past, notably 
by Mr. Gladstone in 1863, to repeal or curtail the relief 
enjoyed by charities aroused strong opposition and that 
in.the end nothing was done " ; they further state that 
“ апу proposal for limiting the exemption would have 
а serious effect upon the available income of many 
institutions.” It is hoped that Mr. Churchill will give 
due weight to the foregoing observations. 

The legislature has not entirely overlooked in its 
taxing statutes the claims of scientific institutions, as 
such ; indeed, in the first of the Income Tax Acts, that 
of 1842 (s & 6 Vict. c. 35), provision was made for 
exempting from incomé-tax certain premises of in- 
stitutions existing for the promotion of education, 
literature, science and the fine arts. Again, in an Act 
of 1843 (6 & 7 Vict. с. 36), provisions were inserted 
entitling such institutions, under ektremely strict 
conditions, to exemption in respect of local rates. 
Later, when corporation duty was, as & compensatory 
me&sure, first imposed under the Customs add Inland 
Revenue Act 1885 (48 & 49 Vict. c. 5) upon the yearly 
value, income or profits accruing from real and personal 
estate permanently vested in bodies, corporate and 
unincorporate, which escapes liability to probate, 
legacy and succession duty, provision was again made 
for exempting such institutions from the duty in 
question. At the present day a scientific institution, 
as such, is entitled to exemption from income-tax under 
Schedule А (property tax) in respect of any building 
which is the property of such institution and is used 
solely for its own purposes. No payment may, how- 
ever, be demánded or made for any instruction therein 

. by lecturés or otherwise, nor may the building be 
occupied by any officer or other person paying rent 
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forethe same (incon Tax Act, 1918, 8 & 9 Geo. -V. 
с. 40). = 
А latent intention on the part of the legislature to 
*benefit scientific institutions to some extent, great or 
small, is certainly present in the statutes referred to 
above, and at various times scientific institutions have 
endeavoured to avail themselves of the privileges in 
respect of exemption from taxation which seem to be 
offered to them. But how extremely difficult it is for 
such institutions to satisfy the Courts that their con- 
stitution and activities are of the character to qualify 
them to obtain the benefits which, to an ordinary 
layman, it seems that the legislature intended such 
institutions to enjoy, can be gathered from an examina- 
tion of the cases in the Law Reports which relate to the 
claims for exemption from taxation made under the 
provisions of statutes particularly applying to them. 
It will be found that even on a particular set of facts, 
eminent judges have sometimes held opposing views in 
regard to the right to exemption. 

Briefly stated, to obtain exemption from income-tax 
or corporation duty under the provisions of the above-. 
mentioned statutes, a scientific institution has to satisfy 
the Courts that the primary object of such institution 
is the promotion of science in the abstract ; its property 
and income are legally appropriated by a Royal Charter 
or other compelling instrument and applied in fact to , 
that object; and further, if the object of the profes- 
sional interest of its members is to be inferred, this must 
at least be secondary to the main and chief object. In 
consequence of the foregoing state of affairs, the im- 
portant partial exemptions from income-tax which 
accrue to scientific institutions, as a rule, are granted, 
not by reason of the provisions of the statutes conferring 
privileges specifically on such institutions, but under 
the provisions of taxing statutes containing an exemp- 
tion in favour of property dedicated to ' charitable 
purposes, an expression which in а legal sense has an 
extremely wide meaning and is &pplied to all trusts 
known to the law of England as ‘ charitable uses.’ 

The great value of the work done by the members of 
the leading scientific institutions has not been contested 
atany time. It is fully recognised that such institutions 
are great clearing-houses of specialised knowledge and 
that they greatly stimulate scientific research. In thus 
promoting the advance of science and the development 

-of industries, scientific institutions confer considerable 
benefits, indirectly it is true, on the whole community, 
and it is desirable therefore that nothing shall be done 
which may restrict their usefulness. A strong case can 
really be made for giving the widest interpretation to 
the exempting clauses of statutes under which scientific 
bodies are at present entitled to enjoy remission from 
taxation ; further, it is certain that the national ex- 
chequer would gain more from measures taken to secure 
this end than from the adoption of a course which may- 
result i in seriously cutting down existing privileges. 
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Rust-Resisting Steels. 


Stainless Iron and Steel. By J. Н. С. Monypenny. 
Pp. ix--3o4--22 plates. (London: Chapman and, 
Hall, Ltd., 1926.) 2175. net. 

HE loss to our civilisation through the rapid 
attack by atmospheric and marine influences 
upon the iron and steel upon which it is really based 
has been estimated by Sir Robert Hadfield to reach 
the large sum of 500,000,000}. per annum. There is 
no need to criticise such an estimate, since obviously 
the computation is necessarily ,only achieved by 
empirical methods. The fact, however, is that there 
has been probably no more useful field for pure and 
applied science than that provided by the problem of 
producing rust-resisting steels. 

It may be said that two decades ago the metallurgical 
world did not seriously contemplate the production of 
rustless steel as likely to be an early practical achieve- 
ment; not because investigators were not giving much 
attention to the subject, but rather because of the 
curious misapprehension concerning the nature of the 
laboratory tests that were likely to give indication of 
resistance to atmospheric attack. This, of course, 
means that there was no accurate appreciation of the 
true mechanism of corrosion. For example, the 
literature teems with experiments upon the degree of 
resistance of iron and steels of diverse composition 
to sulphuric and hydrochloric acids of different con- 
centrations. These acids attack the metal with the 
liberation of hydrogen. Such acids are not usually 
prevalent under natural conditions, and the rustless 
steels now produced which resist ordinary corrosion 
ате not passive to the acids mentioned. 

Mr. Monypenny is to be congratulated upon having 
produced а book of merit, in which will be found а 
reasonably full and accurate account of the composition 
and characteristics of the rustless steels which are now 
available. The development of these steels has been 
particularly rapid, and is based, fundamentally, upon 
the alloying of the metal chromium with the steel. If 
experimental samples are prepared from a range of 
steels of low carbon content, but with gradually 
increasing chromium content, and are placed in nitric 
acid of spec. grav. 1:20, it will be found that when a 
chromium content of то per cent. is passed, almost 
complete passivity is attained. The phenomenon can 
be, &t present, satisfactorily explained by the assump- 
tion that a protective film of the desired characteristics 
is immediately formed on the surface of the specimen, 
which inhibits further action. Such explanation is 
completely in accord with experimental facts to date. 
Laboratory tests with nitric acid appear to be indicative 
of resistance to ordinary atmospheric effects. If, how- 
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ever, the range of corroding media is extended, such & 
simple form of test fails, and hence the practical 
extension of the employment of such steels to a wider 
range of corroding media has necessitated practical 
experiment under the necessarily complex actual service 
conditions, coupled with the gradual modification in 
the composition of the steel*to meet those conditions. 
The development has taken the directidh of increasingly 
high chromium content together*with the addition of 
nickel. It is also claimed that other elements can be 
advantageously added. 

Tf the steelmaker is to use the metal chromium in 
quantity, he is dependent upon His supplies of the 
metal, which is usually in the form of the alloy ferro- 
chromium. Until comparatively recently, the supplies 
of ferro-chromium available were very high in carbon 
content, but the rapid development in the metallurgy 
of chromium reduction has now rendered available rich 
alloys of chromium and iron of suitably low carbon 
content. These developments are made possible by 
the use of suitable electric furnaces and cheap power. 
When it is also recorded that the rustless steels are 
best prepared in electric steel-making furnaces, it will 
be realised that here, as in many other developments, 
the actual application of tbe discoveries has been 
dependent upon parallel progress in entirely dissimilar 
fields of investigation and technology. 

Turning to Mr. Monypenny's book, it will be found 
that after a short historical account of the development 
of the steels, the results of а detailed study of the 


“influence of chromium are given. The succeeding 


sections of the book are devoted to practical notes on 
the handling of the steels in various manufacturing 
operations, such as forging, welding, pickling; the 
effects of heat treatment on the mechanical and 
physical characteristics ; and the “ resistance to corro- 
sion " as affected by composition and treatment. So 
far, the book, generally speaking, deals with the simple 
carbon chromium steels. The next section deals with 
the newer types of rustless steel. Tbe principal item 
in this connexion is the 'austenitic' type of material 
obtained with the increased chromium content together 
with a substantial addition of nickel. The final section 
of the book indicates various applications in which 
these steels have been found successful and, incidentally, 
gives practical notes and hints, which should be of 
considerable value to intending users. 

Generally speaking, the matter dealt with is clearly 
and logically arranged, and the reader should find little 
difficulty in obtaining the information he desires 
concerning the main characteristics of the materials, 
and in following the main arguments. The work is, 
naturally, not of the reference type where fhe answer 
to @ particular problem can be readily obtained, but . 


4. 


rather one for the student, who, by relating the various 
facts represented, can find out for himself the answer 
to many of his problems. The book will be welcomed 
as covering a field which is во comparatively new that 
adequate treatment has not previously been given to ite 
' There are a few points where the author's handling 
of the subject is open to ĉriticism. Much of his data 
for typical stainless steels is obtained on alloys con- 
taining ir to xa p&r cent. of chromium, whereas 
practice has established the best range as being between 
12 and 14 per cent. On p. 46, in dealing with hetero- 
geneity, the statement is made that after freezing, 
diffusion of carbon rapidly takes place. This is only 
relatively true, and, in any case, only applies to diffusion 
on & microscopic scale. In a mass of moderate size, 
diffusion of the carbon is very slow indeed. — - 

` The deduction made by the author in Chap. v., that 
sulphur, when present in stainless steels, “ obviously is 
not present in the same form as in ordinary steels," will 
require experimental proof. On p. тоз the value of 
maximum stress in torsion for a sample of 55 tons 
tensile stainless material is apparently the value 
deduced on the assumption that the torque at this 
stage gives a distribution of a stress similar to that 
when the strain is entirely elastic. The real value of 
maximum shear stress is probably much less than this. 

With regard to the author’s treatment of the influence’ 

of other elements than the essential chromium and 
nickel оп the characteristics of these steels, we have 
- an impression that the deductions are a little hastily 
formed on perhaps too little experimental data. This 
is best instanced in the case of the influence of silicon.. 
The author's comments concerning the influence of 
this element are not in accord with the fact that a very 
considerable tonnage of stainless steel is used with a 
silicon content round about r'o per cent. and had the 
&uthor more thoroughly explored this particular field, 
both &s regards the composition of his sumples and the 
variation in the hardening and tempering temperatures, 
he would not have been led to the conclusion that 
sileon so readily induces brittleness. 
* In discussing the non-production of very high tensile 
stainless steel-drawn wire, the reason given by the 
author on p. 138 does not appear adequate. The 
f hardening-up' effect should help rather than hinder 
the production of high tensile properties. The present 
writer considers the difficulties in the way of such 
operations are due to other causes. 

More data are obviously rieeded on the austenitic 
chromium-nickel steels, and in this respect the special 
adaptability of such materials for many purposes might 
have been emphasised to a greater extent. The 
‘superiority of such materials, from the point of view 
. of corrosion, over the stainless steels, is so pronounced 
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as аю constitute an advance in the problem of resisting 
corrosion only comparable with the initial introduction 
of the chromium steels. ` 

* Mr. Monypenny is to be congratulated upon the 
production of an excellent work. The book is hand- 
somely' produced, and the reproductions of the photo- 
graphs and microstructures are а credit to both the 
author and the publishers. 





Nature-Gods. 


The Worshtp of Nature. By Sir James George Frazer. 
Volume т. Pp. xxvi-673. (London: Macmillan 
and Co., Ltd., 1926.) 25s. net. | 

HIS volume contains the author's twenty Gifford 
lectures for 1924.and 1925, expanded and re- 
grouped into sixteen chapters dealing with the worship 
of the sky, the earth, and the sun. It is to be followed 
by another which is designed “ to complete the survey 
of the worship of the sun, and to deal with the personi- 
fication and worship of other aspects of nature, both 
inanimate and animate,” or, as the publishers’ announce- 
ment has it, "the worship of the Moon, the Stars, Fire, 

Water, Wind, Plants, and Animals." Те“ Worship of 

Nature" is thus the counterpart of the author's last 

previous compilation, “ The Belief in Immortality and 

the Worship of the Dead " ; and in the present “ Intro- 
duction ” (p. 17) he indicates his belief that if “ we 
survey the natural religion of primitive peoples in all 
parts of the world, we shall probably discover that it 
everywhere assumes one of two forms which, far from 
being incompatible with each other, are usually found 
to be embraced simultaneously and with equal cónfi- 
dence by the worshippers. One of them is the worship 
of nature, the other is the worship of the dead.” | 
This survey of the “natural religion of primitive 
peoples in all parts of the world " Sir James Frazer has 
not achieved yet. In his three volumes on the “ Belief 
in Immortality and the Worship of the Dead," he dealt 
only with Micronesians, Polynesians and the natives of 

Australia, the Torres Straits Islands, New Guinea, and 

Melanesia, and then stopped. In examining the ` 

“ Worship of Nature” he has selected as arbitrarily ; — 

taking in turn, for the worship of the sky, the ‘ Aryan } 

and the non-Aryan peoples of antiquity (with the 
curious omission of Celts and Teutons), the ' civilised’ 
peoples of the Far East (omitting among others the 

Japanese) ; then Africa (in four main sections), and 

nothing more. For the worship of the earth the 

specimen peoples are similar but not identical; Vedic 

Indians, ancient Greeks, Romans, Babylonians and 

Assyrians, Egyptians, Chinese, peoples of modern India, 

Africa, and America ; 'and for thé sun (in this volume), 

thesame, with the omission of China, Africa and America, 
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and the inclusion of the Arabs, Japanese, and Indo- 
nesians. 

Reasons for selecting these peoples are not given, 
except that by contrast with the procedure adopted in, 
Pettazoni’s “І” Essere celeste nelle credenze dei 
populi primitivi " (Rome, 1922), the “ superior antiquity 
of the documents" about Aryan beliefs, and the 
“ higher interest " of them, are regarded as justifica- 
tion for treating these beliefs first. Consequently, the 
separate chapters stand in no organic connexion with 
each other; there is no attempt made to compare their 
contents, or to draw any general conclusions. Even on 
the connexion between the sky-gods of various Aryan 
peoples there are only the briefest observations (p. 36), 
and on the significance of Ahura Mazda the compiler 
is “ content to record the two views without attempt- 
ing either to judge or to reconcile them” (p. 35). 
From the author of “ The Golden Bough ” this is dis- 
appointing. 

Within the separate topics, the method is that 
adopted in “ The Belief in Immortality”: to select 
the most trustworthy authority, and summarise the 
principal statements in more or less systematic order ; 
but what the system is, we are left to judge for ourselves. 
But whereas in Micronesia, for example, this method is 
so far justified that there is usually only one authorita- 
tive record for each people, or at most the observations 
of two or three observers, its application to peoples who 
have been so carefully and repeatedly studied as the 
Aryan peoples of antiquity has an appearance of 
economy of effort. The chapter on the worship of 
earth in China, for example, is almost wholly extracted 
from Chavannes’ “Les T’ai Chan” (Paris, 1910); in 
Babylonia, from King’s “History of Sumer and Akkad”; 
in Egypt, from Wiedemann and Erman; and on the 
worship of the sun in Japan, from Aston's “ Shinto, the 
Way of the Gods” The result is very readable, divert- 
ing in its frequent long episodes quoted verbatim, its 
eloquent verbal landscape-painting, and its sardonic 
and sometimes broad humour at the expense of the 
more ingenuous “ devices of the heathen " ; but it does 
not advance learning greatly. In the work of a 
beginner it would run the risk of being described as the 
method of “ scissors and paste" ; in that of a veteran, 
we naturally look for another explanation. But Sir 
James Frazer does not help us. Is he insinuating that 
there is nothing more to say, except that this and that 
people may be accepted as worshippers of the sky, 
earth, sun, and the like; or is he speaking to us in 
parables, and reserving his own conclusions for yet 
another volume? The lame conclusion of “ The 
Belief in Immortality” (p. 326) favours the former 
inference : “ accordingly, we are justified in concluding 
that the belief in immortality and the worship of the 
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dead were fundamental features of the ancient Mitro- 
nesian religion,” as if it were possible in any intelligible 
sense to speak of “ the" ancient Micronesian religion, 
any more than of “ the " ancient Micronesian race. 

„ Occasionally, however, something rather more 
positive is foreshadowed. Summing up an account of 
the Shilluk and Lango chief-gods, whose name jok or 
juok means in the Dinka language “ the spirit of a dead 
ancestor," Sir James Frazer is at ome pains to contest 
the obvious inference, on the strength of “ the analogy 
of African sky-gods or Supreme Beings in general," 
who, for the most part, he thinks, “are sharply dis- 
tinguished from the ancestral spirit$ not only in name 
but in function " ; and so, in spite of the embarrassing 
yok, he concludes that “ so far as they go, these facts 
support the view that African sky-gods or Supreme 
Beings in general are not deified ancestors, but simply 
personifications of the great celestial phenomena, 
whether the sky, or the rain, or the sun”; а thesis 
which we should like to hear him defend before a jury 
of ;jok-ists. 

From this and a few similar hints, it looks as if Sir 
James Frazer's contribution to the “ natural theology ” 
which the Gifford lectures were founded to elucidate 
may turn out to be a “spiritualistic hypothesis,” as 
he calls it in his introduction (p. xo), which “ has under- 
gone a process of simplification and unification analo- 
gous to that undergone by the materialistic theory: as 
the materialistic hypothesis has reduced the multitudin- 
ous forms of matter to one substance, hydrogen, so the 
spiritualistic hypothesis has reduced the multitude of 
spirits to one God." But it is not quite clear how far 
the copious information collected in thus volume is 
intended to take us in the verification of this hypothesis. 
Sky-gods, and earth-gods, and sun-gods, are about as 
much like the “ one God" of the spintualistic hypothesis 
as hydrogen is to the “ one substance ” of the material- 
ist. All that emerges from this first volume of Sir James 
Frazer's new book is the rather cautious generalisation 
that some people worship some nature-gods. But 
perhaps the second volume may go further. Я 





The Periodicity of Earthquakes. 


Die Frage der Pertodisttat der Erdbeben: eine Dar- 
stellung des gegenwartigen Standes der einschlagigen 
Untersuchungen. Von Prof Dr. Ernest Tams. (Samm- 
lung geophysikalischer Schriften, No. 5.) Pp. ix 4 128. 
(Berlin: Gebrider Borntraeger, 1926.) 9°60 gold 
marks. 

F those who have studied earthquakes, few have 

escaped the lure of earthquake statistics, or 

failed to attempt the detection of some influence, 

external to the earth, in determining, or at least 
Al 
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' infláencing, the time of occurrence. , For some it has 
been'an introduction to seismology, to some also the 
end of their activity in this field, to others merely an 
incident in a wider treatment of the subject, but sooner 
or later the call comes to all, and is always fraught with. 
danger. Figures have a fascination which may be fatal ; 
once involved in them thq temptation is great to try 
them in one wayeafter another until some definite con- 
clusion seems to have been reached. The literature of 
the science contains many examples of such misdirected 
labour, often simply useless, sometimes misleading, 
much of which would have been avoided had those who 
knew their earthqif&kes been also acquainted with the 
principles of statistical investigation, or those who were 
familiar with mathematics understood the character 
of the data with which they dealt. 

To the latter class the book under review makes 
small appeal; to the former it will be useful. Of the 
two parts into which it is divided, the first is devoted 
to в description of the methods which are used in com- 
. putation ; the regular method of harmonic analysis is 
described in sufficient detail, as also is the approximate 
method of overlapping means, elaborated by Dr. Davi- 
son, and in both cases examples of working are given. 
The author decides in favour of the latter, for ordinary 
use, a3 giving similar results to the former, with suffi- 


cient accuracy and with a much less laborious com- ` 


putation; but he does not seem to be acquainted 
with a simpler method of analysis than that described, 
which takes no longer, and uses no more paper, than 
the Davison method, besides having the advantage of 
giving & result in the form conventional adopted, 
&nd with greater pfecision, though with not greater 
real accuracy. This last mentioned has, however, 
on its part, an advantage, in that the computation 
proves itself at every stage, and mistakes can be de- 
tected immediately, whereas in the other method the 
only proof possible is & repetition of the entire calcula- 
tion, from beginning to end. Finally, à section of this 
part of the book is devoted to the consideration of 
varjations in frequency due, to causes which are not 
periodic in their recurrence. 

Аз a whole, the treatment is satisfactory and ade- 
quate, but there are two points which do not seem to be 
sufficiently emphasised. The first, and it is one which 
it is important to impress on those to whom the work 
is addressed, is that while a given periodicity may be 
expressed as the sum of а series of harmonic periods, 
harmonic analysis does not assert that it must be inter- 
preted as the result of such combination; in other 
words, the method can only be properly applied where 
the cause of the effect looked for is one that acts in 
& manner which makes the method applicable. The 
other poiht not dealt with, though even more im- 
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portant, is that where the record is so imperfect, and 
the data so unprecise, as in any non-instrumental 
record of earthquakes, it is essential to deal with 
averages of a large number of shocks. A somewhat 
extensive experience has shown the reviewer that the 
lower limit of this number must be put at about 400 
times the number of separate groups into which the 
series has to be divided for the purpose of discussion. 
If the effect to be investigated needs a division into 
only two groups, then a record covering 800 shocks 
may suffice, but for anything analogous to a harmonic 
analysis, at least four times this number are required ; 
needless to say, the more the number exceeds these 
limits the better, so long as the record is homogeneous 
for the purpose in view, but smaller numbers will give 
irregular and contradictory results, 

The second part of the book is devoted to a con- 
sideration of the different periods, correlated with the 
solar or lunar day, month, year, or longer periods, and 
the non-periodic variations which have been, corre- 
lated with variations in barometric pressure, rainfall, 
shifting of the poles, and so on. The treatment is 
rational and sufficient, and the conclusion come to by 
the author may be fully accepted, that though, in 
Several cases, it has been shown that the cause investi- 
gated may possibly have some small effect in determin- 
ing the time of occurrence of an earthquake, the con- 
nexion has not been established in any single instance. 

The conclusion might have been strengthened bad 
some recently published papers reached the author, 
by which doubt is cast on the reality of some periods 
which might naturally be expected to exist. Prof. 
H. H. Turner has suggested that the so-called annual 
period is not really annual, but differs from the exact 
year by about ten hours, so that the epoch of maximum 
frequency works round the calendar in about 850 years ; 
and the Italian record, by far the most accurate and com- 
plete of any that is available, indicates that the maxi- 
mum frequency, of the well-marked diurnal period, has 
&dvanced steadily through the thirty years which have 
been tabulated, at the rate of about five minutes a year. 
If these small differences are real, what is the meaning 
of the periods of about ten hours less than twelve com- 
plete months, or about three-quarters of а second more 
than twenty-four hours, respectively ? They cannot 
be correlated directly with the revolution of the earth 
on its own axis, or round the sun, and they throw 
doubt on the exactitude of other periods which аге 
supposed to have been detected. Everything is in 
doubt; we have no proof, or even reasonable prob- 
ability, of the existencé of any periodicity, and those 
who think that they have time to spare for the pursuit 
may find justification for an attempt fo succeed 
where others have failed. 
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Among the variations in frequency which might } be 
attributed to influences external to the earth, the’ one 
which shows the nearest approach to probability is the 
slightly greater frequency of shocks during the day, 
and the correspondingly lesser frequency at night, in 
summer as compared with winter. As this has been 
fount to hold good for every suitable record which has 
been tested, and as 1t also holds good, with the neces- 
sary change in nomenclature, for lunar times and 
seasons, it may be accepted as a fairly well established 
fact. Seeing that it is also just such а variation as 
might be expected, if the gravitational stresses, set up 
by the sun and moon, had some effect in determining 
the time of occurrence of an earthquake, the two may 
reasonably be correlated as cause and effect. But if— 
and the reservation is an important one—this con- 
clusion is correct, then the smallness of the effect shows 
how trivial is the influence of the cause, and how pre- 
dominatingly the earthquake is a phenomenon of the 
earth, earthly. 





. Sir Walter Raleigh. 

The Letters of Str Walter Raleigh (1879-1922). Edited 
by Lady Raleigh. Vol.r. Рр. xxix+272+4 plates. 
Vol 2. Pp. xv + 273-579 + 5 plates. (London: 
Methuen and Co., Ltd., 1926.) gos. net. 

N this selection from his private letters we have a 
portrait drawn by his own hand of the late 

Sir Walter Raleigh, well known in academic circles as 

a distinguished critic and man of letters, and among 

his intimate friends as one of the most engaging 

and delightful companions. To have read Raleigh’s 
books was not enough. He had a side not to be 
found there, in some ways still more interesting and 
attractive. Admirable as his writings were, many of 
his acquaintances prized them less highly than his con- 
versations, when he was wholly himself, less weighted 
with a sense of responsibility, and accustomed to give 

a free and joyous vein to his whimsical humour. For 

Raleigh’s social gifts were such that, though he pre- 

ferred light to serious subjects, his hearers were too 

content with the fare he provided to ask for any other. 

So delicate was its flavour that his brand of nonsense 

was, for so long as he cared to distribute it, better 

than any sense. Nor was this surprising, for it was a 

nonsense sparkling with intelligence, and far removed 

from that ‘ silliness’ which he disliked in man and 
books. It was his way to approach truth by way of 
humour, and to judge even of his own writings by the 
standard of good sense, the standard of things able to 

. Survive all-humorous assaults upon them, as when he 

said of his “ Shakespeare," “I don't want to write any- 

thing that William himself would have thought rot.” 
` NO. 2957, VOL. 118] 


These volumes are, in Raleigh's case, a supplentent, 
and an important supplement, to his public utterances. 
If they are less carefully considered, they are, because 
more spontaneous and instructive, а better index to 
his mind and character. His letters cannot replace, 
"indeed, the charm of his conversation, but they recall 
it, and preserve some qualjty or relish of it for those 
who had never the fortune to hearehis living voice. 
He enjoyed talking on paper $o his friends, as he 
enjoyed talking to them in person, and in these letters 
he is speaking rather than writing. There are wines 
that will not bear bottling or exportation, and often 
the qualities in а man adjudged the most attractive by 
his contemporaries are either wholly hidden from suc- 
ceeding generations, or but dimly guessed at. Certainly 
the future, which can only judge of Raleigh by his 
books, will miss something of the singular pleasantness 
that informed his daily speech. The letters cover 
a wide range of topics, from his early experiences as a 
professor in Aligarh to the late War; too wide to be 
illustrated by quotation, but certainly not the least in- 
teresting, are those written soon after he left Cambridge, 
“the place of my early friendships, dreams and idle- 
ness," which reflect the impressions of the scenery and 
society of the East upon & mind quick to receive and 
eager to record them. 

Raleigh's interests, it may with truth be said, were 
humán rather than bookish; for а professor and 
writer, indeed, unusually remote from the study. He 
would rather, he said, “ have missed Cambridge than 
India"; and was never quite convinced of the value 
either of lectures or examinations. Ácademic machinery 
creaked rather dismally in his ears The play of life 
аз it passed before his observant eye had a fascination 
for him beyond anything that the poets or historians 
had to say of 1t, & fascination that into words no virtue 
could. digest Life, he felt, needed no assistance from 
the artist to give 1t either interest or significance. 

Raleigh emphatically placed living above art or 
science, and had more sympathy with men and their 
doings than with the makers of books about either. 
For this reason his most passionate admiration wept 
out to adventurers, and more especially to young 
adventurers, the high-spirited soldiers, or voyagers or 
airmen, rather than to those who recorded or sang of 
their exploits. That his life should have in the end 
been sacrificed to his enthusiasm for, and determination 
to do justice to, the pioneers of flying is a sufficiently 
convincing proof of his preferences, and it was char- . 
acteristic of him that as an Oxford professor, past 
middle life, he drilled and marched and did what he 
could to make himself a soldier. ‘‘ The last three days 
I've been marching and lying out on the Downs in 
torrents of rain, and housed in billets. Bullets з 60 
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bed for every тоо soldiers. . . 
You have to get through barbed wire like a knife, and 
tear your clothes much or little." 

Sir Walter's friends owe a debt of gratitude to Lady 
Raleigh for these volumes, and to Mr. Nichol Smith for, 
bis brief but &dmirable memoir of their author, for 
they will recall many delightful hours in his company. 
In all their readers they cannot but arouse regret that 
so rare а spirit has passed beyond the term of human 
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Qur Bookshelf. 


The Petrology of the Igneous Rocks. By Dr. F. Н. Hatch. 
Eighth edition, revised with the assistance of Dr. 
A. K. Wells. . xxiv + 566. (London: George 
Allen and Unwin, Ltd. ; New York: The Macmillan 
Co., 1926.) 15s. net. 


WrrH the collaboration of Dr. A. К. Wells, this well- 
known text-book has been revised and extended until 
now it is virtually a new book. Among the new features 
are chapters dealing with the consolidation of magmas ; 
the classification of igneous rocks; changes in com- 
position subsequent to consolidation (including pneu- 
matolytic, hydrothermal and other phases of meta- 
morphism as well as weathering); petrographic 
provinces ; and cycles of igneous activity in the British 
Isles. 

Dr. Hatch was a member of the Committee on British 
Petrographic Nomenclature (1920), and he has naturally 
adhered to most of the decisions then reached. А 
welcome simplification of the unwieldy nomenclature 
of the subject has. been achieved, but unn 
confusion has been introduced by adopting first а 
classification of types into acid, intermediate and basic 
divisions, and then & subdivision of some of the groups, 
such as the syenite group, into oversaturated, saturated 
and undersaturated divisions. The term ‘ acid’ is some- 
times used to mean that а rock is oversaturated, and’ 
sometimes to imply a silica percentage not less than 66. 
It зв а pity that the older terms were not altogether 
dropped. On p. 186 the terms айс and femsc are 
wrongly used for felsic and mafic асмо А useful 
suggestion due to Prof. Watts has adopted: the 
naming of а rock according to its texture with the 
qualifiers ‘intrusive’ or 'extrusive' added where 
ngcessary. Thus one may have an intrusive basalt or 
an extrusive dolerite, and a common source of futile 
indecision among students is thereby removed, in the 
only logical way. 

The book is now thoroughly up-to-date. It contains 
abundant references to the splendid work carried out 
at the Geophysical Laboratory at Wi n. Hetero- 
morphous rocks are discussed, eclogite being recognised 
as & heteromorphous phase of bro. The work of 

Dr. Brammall and Dr. Harwood on the minerals of the 
Dartmoor granite is included, and the book may be said 
to present а very complete and well-balanced survey of 

_the subject up to the end of 1925. Controversial and 

speculative matters are wisely given little space, and 
students uging the book шву. у upon it as a sound 
and authoritative exposition of a delightful subject. 
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. Weather disregarded. | Applied Chemistry ^ a Practical Handbook for Students 


of Household Science and Public Health. By Prof. 
Kenneth Tinkler and Helen Masters. Vol. 2: 
Foods. Pp. xi+276+3 plates. (London: Crosby 
* Lockwood and Son, 1925.) 155. net. 
Tms book deals with certain branches of the chemistry 
of foods which have icular interest to students 
working for the B.Sc. (Household and Social Science) 
degree of the University of London. It forms a 
companion volume to that produced by the same 
authors in 1920 on water, detergents, textiles, fuels, etc. 
The general treatment is elementary, but the authors 
have adopted the policy of giving references to standard 
works wherever possible. In addition to such subjects 
as milk, edible oils, foods their analysis and calorific 
value, raising agents, vinegar and preservatives (sub- 
jects which are found generally in food analysis books), 
а separate chapter on the cooking of foods is included. 
In mtroducing this somewhat novel subject in an 
elementary text-book, it is explained that this operation 
is still primarily an art and not a science, and that our 
knowledge of the chemistry and physical changes 
which take place in the preparation and cooking of 
foods is at present very meagre. Nevertheless, the 
authors in some thirty-five pages have collected a large 
amount of scientific data on cooking foods and on the 
use of condiments, and have given an exceptionally 
good exposition of the subject. 

In many cases interesting chemical determinations 
bearing directly on food analysis, etc., have been 
considerably restricted for want of space, yet the 
determination of specific gravity, specific rotatory 
(spelt rotatary) power, calorific value, and hydrogen 
ion concentration—subjects usually well treated in 
practical physico-chemical text-books—receive a 
comparatively large amount of attention. The book 
is well produced with clear di , and the price 


-reasonable judging by present-day standards. 


J. Remy. 


Eléments d'astrophysique : introduction à Tétude de 
Pénergétique solawe et stellaire. Par Dr. Albert 
Nodon. Рр. vili+244. (Paris: Albert Blanchard, 
1926.) 20 francs. 


Тнк author has produced a useful book of reference 
based on his public lectures delivered at Bordeaux. 
The contents are divided into two parts. ' Part т 
contains some seventy paragraphs, in which are out- 
lined the recent advances in astrophysics made possible 
by well-known theoretical and practical investigators. 
Part 2 includes tables of notation, physical constants, 
explanatory notes, and bibliography arranged with 
reference numbers so as to amplify the paragraphs 
of Part rt. Although the book is intended, presumably, 
for general scientific reading, the arrangement of the 
subjects will scarcely commend itself to the beginner. 
Commencing with an account of modern ideas on the 
structure of the atom and the phenomena of radiation, 
the author then passes to such matters as the opacity 
of stellar atmospheres and radiation pressure. Para- 
graphs dealing with the sun follow those on stellar 
spectra, giant and dwarf stars, etc. 

Many of the illustrations receive no explanation in 
the text, and a knowlédge of instrumental equipment 
is assumed. We consider that the lack of detail in 
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some of the résumés detracts considerably from 
value. No explanation is given, for example, of St. 
John’s schematic section of a sunspot, reproduced on 
р. тоо, neither is any reference to be found to the work 
of Evershed, A. Fowler, and Maunder on sunspots and 
their spectra. The usefulness of Part 2 would have 
been increased by fuller explanation or wider biblio- 
graphy on matters (such as the distances and numbers 
of the spiral nebule) where conclusions are not yet 
generally accepted. 


The Making of the Future. The Coal Crisis and the 
Future: a Study of Social Disorders and ther Treat- 
ment. By P. Abercrombie, V. Branford, C. Desch, 
P. Geddes, C. №. Saleeby, and E. Kilburn Scott. 
Pp. ж + rrr + xlvi. (London: Leplay House 
Press; Williams and Norgate, Ltd., 1926.) 85. 6d. ; 
paper, 6s 

In this volume the coal problem is attacked from various 
angles by the several contributors, though a certain 
coherency is obtained, since most of the writers would 
appear to subscribe to the viewpoint of the ' sociologist.’ 
The quahty is, however, somewhat uneven, and it 1s to 
be feared that many readers will become impatient of 
the terminology and verboseness of certam of the 
writers. About one-half of the volume is devoted to an 
account of the “ Conditions of Eutopian Repair and 
Reconstruction.” This, though it may interest some 
readers, would have been improved by compression, as 
it 1s somewhat vague and at times irrelevant. The 
appendices do not appear to bear very directly on the 
problems of the coal industry. Several of the papers, 
however, are more concise and contain some interesting 
matter. Prof. Desch and Mr. Kilburn Scott contribute 
readable articles on the technical aspects of coal utilisa- 
tion; Dr. Saleeby pleads on hygienic grounds for the 
elimination of the smoke nuisance, while Prof. Aber- 
crombie describes the planning of the Kent coal-field 
on the basis of regional surveys. 


Handbuch der Pflansenanatomie. Herausgegeben von 
Prof. К. Linsbauer. Lief. 13 (П., 2B. ; Bg. т-4). 
2 Abteilung, 2 Teil: Pleridophyten und Anthophyten. 


Band IX. 2: Die Vegetattonsorgane der Antho- 
phyten. Organe besonderer. phystologischer Digni- 
lat. A: Die Absorphonsorgane der parasitischen 


Samenpflansen. Von Prof. Dr. Adolf Sperlich. Рр. 
iv+52. (Berhn: Gebnider Borntraeger, 1925.) 
4°50 gold marks. 
Tx section of this handbook of plant anatomy at 
present under notice discusses briefly the ascertained 
facts as to the haustoria of the parasitic or semi- 
itic flowering plants. Dr. Sperlich divides them 
into three groups: he gives most space to the haustoria 
of (i) the Rhinantheg, Orobanchacem, and Balano- 
phoracee, and (2) the less itic Santalacem, 
Loranthacee, and Olacaceæ, with which group he in- 
cludes the wholly parasitic Rafflesiacee. Не puts in 
a special section, but discusses very briefly, the more 
rootlike but still morphologically distinctive organ, 
the haustonum of Cuscuta. Curiously enough, with 
reference to recent papers recently referred to in NATURE 
of February 6, p. 210, and subsequent correspondence 
(NATURE, March 27, p- 452), no Citation is given of the 
paper by Mrs. Thoday (Sykes) upon Cuscuta, and the 
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eir | question of the possible presence and function оѓ ће 


phloem in the haustorium is not touched upon. 


Les fleurs de la Côte d'Azur (De Toulon à Menton). 
Par Léon Marret. (Encyclopédie pratique du 
naturaliste, 21.) Pp. 428+112 planches. (Paris: 

* Paul Lechevalier, 1926.) 4o francs. 

Tuis flora, which is well illustrated with text figures 

and some coloured plates, will be found of great service 

to botanists and plant lovers visiting’the Riviera. It 

is divided into four main sectione Їп the first portion . 

the native wild vegetation is described апа figures are 

given of the more important wild plants of the region. 


The second portion is devoted to “Тез Cultures 
ornementales ” ; that is, the introguced plants to be 
found in the gardens and parks of the Céte d'Azur. 


In the third part the industrial plants are dealt with ; 
and finally а large section is devoted to “ Les Cultures 
alimentaires.’ In the first portion the plants are 
referred to under their ecological formations, those 
of the sand dunes, maquis, garrigues, rocky situations, 
marshes and meadows, and mountains, and much 
interesting and useful information is given. The 
illustrations are scattered throughout the volume, and 
the reader may find it а little difficult to identify any 
шыу plant or to find his way easily about the 

k. It is, however, & very useful volume and 
worthy of careful study by any one interested in the 
rich native and exotic vegetation of the Riviera. 


Combustion ın the Power Plant: a "Coal Burners 
Manual. By Thomas A. Marsh. Second printing, 
corrected. Pp. xi+255. (London, Bombay and 
Sydney : Constable and Co., Ltd., 1926.) 125. net. 

As the title indicates, this book deals with the author's 

experience in the operation of steam boilers in central 

power plants, and in the main with American plants. 

Thus much of the contents has little direct bearing 

on conditions elsewhere. Twenty-five per cent. of 

the space is devoted to describing the coals of the 

United States and their behaviour in boiler furnaces. 
The discussion of the relative suitability of the 

various patterns of stoker to different fuels does 
contain information of general application, and the 
author’s experience of this and other problems of 
steam-raising op the large scale will be useful to boiler- 
house operators. They will also be entertained, for 
this is no dignified scientific treatise, and the writer 
never disdains enforcing an argument "by pue of an 
anecdote. H. J. Ha 


Le-radium : découverte de la radioactivité ei du radium, 
origine de Vénergie radioactive, le radium dans la 
nature, ses emplois usuels. Par Е. Honoré. Pp. 
vui+145. (Paris: Gauthier-Villars et Cie, 1925.) 
18 francs. 

M. Номовё is a member of the staff of L'IHlustration, 

and his book is virtually an enlarged edition of a senes 

of articles which he contributed to that journal. It 
therefore gives an attractive and popular account of 
the discovery, manufacture, properties and applications. 
of radium and associated substances, which should 
appeal to educated members of the general public. 

Strangely enough, the artificial disintegration of ele- 

ments by means of a-rays does not appear to be 

mentioned in this book. 


то, 


Letters to the Editor. 


[The Edilor does not hold himself responsible for 
opinions essed by his correspondents. ~- Neither 
can he ы Jo return, mor to correspond with 
the writers of, rejected manuscripts intended fore 
this or any other part of NATURE., No notice is 
taken of anonymous comsmusications. | - 


The Disbosal of Scientific Journals. 


Тнв ' Universities Library for Central Europe” 
was established towards the end of 1920 ın order to 
co-ordinate and consolidate the securing by gifts, 
ex e and purchase, British books, journals, etc, 
for students, teachers and libranes in the universities 
of Central Europee The last year or two has seen a 
change in the character of our work owing to the 
fact that the urgency for the distinctly itable 

of it has somewhat relaxed, and our task, 
while less serious from this point of view, in other 
directions has been considerably extended. i 

We have administered {һе k-funds of various 
universities and institutions in Austria, Czecho- 
slovaina, Finland, Germany, Hungary, Poland and 
Rumania, established small select libraries in віх 
different places abroad, on the subject of international 
problems, for the use of discussion groups of univer- 
sity students, and at the request of the Under- 
Secretary of State at the Foreign Officé, have assisted 
the Parish Pubhé Library at Malnes, Belgium, with 
works of English hterature. We have also "ipn a 
for and direct exchange of publications 
tween Russian scientific institutions on one hand and 
sumilar institutions in Great Britain, India and Egypt 
on the other. Acting in conjpnction with the League 
of Nations Committee on Intellectual Co-operation, 
we have undertaken to t literature from other 
European countries for distribution anywhere in the 
United Kingdom, and similarly, the Univermtes’ 
Library distributes all over Central Europe books 
and periodicals received from universities and learned 
societies in Great Britain. 

In response to а suggestion made by the Editor 
of NATURE ari out of recent 
the columns of this journal, the Committee has agreed 
to provide within the Society, a clearing-honse for 
the reception and distribution of scientific books and 
periodicals from and between individuals and in- 
stitutions in Great Britain. It 1s apparent that there 
are many persons and libraries which at times have 
to dispose of files of periodicals and other surplus 
works owing to the exigencies of space. This material 
often has no greet market value, and yet no lover 
of his subject caree to deetroy or sell it as waste 

. Even the indiscriminate giving of this litera- 
ture does not always result in its most advahtageous 
placing, and undoubtedly the tic collection 
and distribution of such books and periodicals is a 
matter of national importance. = 

The organisation for such a work already exists, as 
will be seen, in the above Society, but such an addition 
to its activities will naturally entail some increase of 


are ear- 
marked for its Continental work, and ıt will be readily 
appreciated that this Society must depend upon 
donatións in order to enable it to carry out, 
further extension of its activities. It 1s therefore 
with confidence that we appeal to all readers of 
NATURE io contmbute a small sum to enable this 
work to be develo Any gift, however small, 
wil be gr& y &cknowledged. Any person or 
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ndence m, 


* 

itution having surplus scientific literature which 
it 18 desmred to place in a suitable hbrary or other 
institution in the United Kingdom, is invited to com- 
municate with me at this address. 
» B. M. HEADICAR, 

Hon 2 
Universities’ Lab: for Central Europe, 
London School of Economics, 
Houghton Street, London, W C 2, June 18. 





New Facts regarding the Phases of Migratory 
Locusts. 


TEE work on Locusta migratoria L., which was 
published in Russia 1912-14, has been regarded by 
most entomolo аз throwing an important new 
light on the origin of locust swarms. According to 
the Rus&ian entomologists, two species, Locusta 
migratoria L and Locusta danica L., are to be regarded 
аз forms of the same species, differing 1n habits, yet 
intimately related, in that the two forms may emerge 
from the same egg-mass, occur 1п the same hopper 
Swarms, and, as was demonstrated by laboratory 
experiments, can, by suitably altering the conditions, 
be changed from one form to the other. 

Generalising from the observations of these workers 
and from the examination of a wide range of examples 
of migra locusts from various countries, Uvarov. 
(Bull, Ent. , vol 12, pp. 135-163, 1921) formulated 
the Phase Theory of the Penodicity and tion of 
locusts, according to which periodical swarms are 
dependent for their inception upon the accelerated 
breeding of other наа cpa and closely related 
forms, which persist over a wide range in those 
countries subject to invasion by swarms. These two 
forms were named by Uvarov ‘ phases,’ 1n the case of 
the South Russian species, the solitary locust being 
the dasica phase, and the swarming the migratoria 
phase. . 

Working about the same time in South Africa on 
Locustana paradalina (Walk), Faure (Jour. Dept. 
Agric, Union S. Africa, Sept. 1923) has shown 
that this locust ев these two phases, and that 
the solitary phase, which mingles with the swarms - 
of migratory locusts, is also the locust which occurs 
on the veldt singly and in small loose swarms during 
the off-season of ihe tory phase. 

Another important locust of the Old World is 
Schsstocerca gregaria Forsk. (=S peregrina Oliv), 
which ranges from India to N. Afnca, and occurs as 
а major pest in some years in the Sudan. 

As the result of certain recent observations made 
by the writer, it is claimed that this locust also comes 
within the terms of the Phase Theory, in that another 
species of the same genus (S flaviventris Burm.) has 
now been ascertained to the solitary phase of 


S. кез: 

o pd for proving the existence of this 
relati , which had been үе was 
met with when, following the к Жын т vy rains 
in December 1925, S. flauveniris gave evidence of 
ре breeding activity on the Red coast north of 

Sudan early in the present year. 

During the previous summer, flaviventris locusts 
could be found singly in this district. After the rains 
these were a to the beds of the watercourses 
which flow intermittently from the hills on the west 


towards the Red Sea. Here b i went on 
‘undisturbed for some three months, probably three 
broods at least being produced, until b adult 


locusts very strongly gpproaching the migratory locust 
in structure and external appearance were found in 
large numbers. 
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The threatened destruction of certain and 
cotton crops compelled the adoption of cofitrol 
measures. Follo this, the incipient gregaria phase 
was thrown back to the flamveniris phase This result 
was due apparently to the thinning out of the hoppey 
swarms by the vigorous use of poison bart. 

It is not proposed to draw too sweeping conclusions 

from these , since 1t is realised that much further 
work 1s needed before their true significance can be 
demonstrated It ıs claimed, however, that the 
following additions to our knowledge have been made; 
namely, the working out of the main facts of the life- 
history of the flaviventris locust ın the Sudan, the 
observation of the habits of the larval stages of both 
phases in the field and the proof by laboratory breeding 
tests, confirmed by field observations, of the con- 
verhbility of the solitary hopper into the swarming 
hopper by the overcrowding of individuals in breeding 
cages, e reverse process has also been tested with 
success, namely, the transformation of the black-marked 
swarming кар into the green solitary hopper by the 
segregation of single individuals of the former in 
breeding cages These experiments were based on the 
work of Plotnikov in Russia on L. migratoria. 
' In this connexion it was observed that after the 
treatment of any area with poison and the resultant 
destruction of a large proportion of the swarming 
hoppers, the remaining hoppers, which owing to 
moulting being in progress or for other reasons had 
missed the bait, invariably tended to assume the 
colour of the solitary hopper 

It 18 beheved that in the case of this outbreak on the 
Red Sea coast, a migration of gregaria locusts did not 
take place. Whereas in March these were plentiful 
and breeding in the beds of watercourses, in May 
flamweniris adults alone could be found. The last 
brood, on attaming the winged state, dispersed into 
the surroundi country, there to assume their 
solitary Ше until next winter. 

As regards the practical significance of these facts, 
itis perhaps not too much to assume that should they 
be found applicable to other regions in the Sudan, the 
basis for working out a practicable method for the 
control of the gregaria phase may be in sight, since 
by the early thinning out of the solitary phase in its 
breeding haunts, the production of the swarming 
phase can be prevented. 

H BENNETT JOHNSTON. 

Wellcome Tropical Research Laboratories, 

Khartoum, Sudan, 
May 30. 





Effect of Polarised Radiations on Animal 
Metabolism. 


IN a previous note (NATURE, February 27, 1926) 
it was shown tHat V cholere and B typhosis grow 
more rapidly in polarised hght than in ordinary tant 
of the same intensity. Further work on the same 
subject has been continued by us, and a paper embody- 
ing the results obtained on the growth of B. cols and 
V cholera has already been communicated to the 
Indian Journal of Medical Research. 

The investigation has now been extended to higher 
animals, namely, rabbits and guinea-pigs, to see if 
the metabolic activity 1s accelerated by exposure to 
polarised radiations, as suggested by us in our previous 
note to NATURE as one of the possible explanations 
for the rise of temperature in the afternoon in the 
normal individual as well as тп certain pathological 
conditions. The amount of carbon dioxide exhaled 
by the animals has been takeh in these experiments 
as a measure of their metabolic activity. 
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Two female rabbits of about equal weight, pure 
white in colour, were put into two air-tight glass 
chambers of equal size with plane glass sides ү big 
enough to accommodate the animals easily. ugh 
a tightly fitting rubber cork fixed on the Па, two tubes 
were provided to serve as inlet and outlet for air. The 

eoutlet tube went right near the bottom of the chamber, 
while the inlet tube stopped short near theld Before 
entering the chambers the incoming air was made to 
pass through potassium hydroxide solution and a 
tower contaming fused calcium chforide and soda- 
lume ın order to free ıt completaly from water vapour 
and carbon dioxide The outgo air from each 
chamber, after passing through two U-tubes contain- 
umice stone saturated with sulphuric acid, was 
bubbled through a strong solution of potassium 
h xide in potash bulbs with tubes of fused calcium 
chloride fixed at their ends, as ordinanly employed for 
accurate organic analysis, and then ugh 
tubes of baryta water to ensure that the whole of the 
carbon dioxide was being absorbed by the caustic 
potash, 

The current of au through the system was main- 
tained by means of a filter pump attached to a water- 
BP The rate of current in the two systems, as 
indicated by the number of bubbles in the 
tubes, was controlled and equalsed by means of 
stop-cocks. Further confirmation of the equal 
amount of “рыш through the two chambers was 
obtained by allowing atmospheric air to pass ndm 
each system, after disconnecting the device for 
intercepting carbon dioxide from the empty chamber, 
and weighing the increase in the two potash-bulbs due 
to tie раа of carbon dioxide. The animals 
were next put in the chambers, which were enclosed 
in the two partitions of a darkened wooden box, and 
control experiments were performed to measure the 
amount of carbon dioxide exhaled by the animals in 
the dark in half an hour Before putting the animals 
in the chambers they were starved for six hours or 
more. 

The chambers were hghted up with polarised and 
ordinary light of the same intensity by means of two 
tubes 7 cm. in diameter projecting from a wooden 
box con а 100-watt metallum half-watt opal 
glass bulb e lamp was rigidly fixed in front of 
one of the tubes, and the hght in the other tube was 
obtained by'reflection from a pile of plates inclined 
at the Brewsterian angle e intensities of the 
ря and the unpolarised beams were equalised 

y interposing blocks of glass placed vertically 1n the 
path of the baams until the radiant en falling on 
а thermopile from the two sources produced equal 
deflexions in а sensitive galvanometer. The average 
о ш аз tested by Savart's polanscope (cf. 

ood, '' Physical Optics,” p. 298, 1923 edition) vas 
more than 90 per cent For the sake of closer corp- 
results are given 1n ratios between the amoun 
of carbon dioxide exhaled by the two animals per 
kilogram of the body weight in & constant period 
of half an hour. 


TABLE I 


/Rabbst А exposed to polansed light 
Rabbit B exposed to unpolarised hght. 








to 
Ammal Мець. | dark A/B. | light A/B | exposure to 
Light. 
Rabbit A. gm. 
Babiit В. 2 3 о'965.1 | 1050.1 | 0-877:1 
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TABLE П. 
Ammals Interchanged. 


Rabbit B exposed to polarised light 
Rabbit А exposed to unpolarised light. 





Rabbit B . 
Rabbit A. 


56d gm 
553 5» e 


1009:1 





Naots.—The weght of both the rabbits creased curing the course of the 
experunents : 
TABLE III. 
Guinea-pig H exposed to polarised light. 
Guinea-pig B exposed to unpolarised hght 





Кабо m Ra 
dark hgt 


Weaght. 











Guinea-pg A . | 473 gm 


Gunea-pig B.|517 , o-881.1|0:969:1 








Note.—The animals wore white in colour, but thare was a bur dark brown 
paton on tbe nde of guinee-pug В. 


From Tables I. and П. it would ap 'that when 
the animals were placed in the dark exposure to 
light the order of their metabolic activities was reversed, 
that is, the animal exposed to the polarised hght showed 
diminished activity compared to its fellow exposed to 
the ordinary light. This would seem to suggest that 
there is compensato 
bolic activity induced by the polarised radiations. 

Further work 18 in progress 

S. S. BHATNAGAR. 
R. B. Lar. 
K. N. MATHUR. 

University Chemical Laboratories, 

University of the Punjab, 
Lahore, India. 





Energy Levels of the Carbon Monoxide Molecule. 


IN a recent letter to NATURE (vol. 117, p. 376, 1926), 
Dr. R. C. Johnson shows that the third positive carbon 
bands are related to those recently discovered by 
Cameron (Phil. Mag. (7) 1, p. 405, 1926), and that the 
final states of the Calderon bands аге identical with 
the final states of the fourth positive carbon bands 


As the fourth positive bands are known to belong to 
the,neutral carbon monoxide molecule from Lexfson's 
absorption iments (Astro. Jour., 63, 73, 1926), 


ohnson concludes that Cameron’s bands and the 
third positive bands also belong to the neutral carbon 
monoxide molecule. We have recently completed 
some experiments on the, excitation of the carbon 
monoxide spectra by electron impacts which support 
the views of Johnson, and they enable us to extend 
the scheme of energy levels so that 1t includes all of 
the bands of carbon monoxide. 

We employed hot cathode d 
measured the excitation potentials of the several 
8 by a photographic method. A part of the 

ird positive bands appear at 10-2 volts in agreement 
with the energy level assigned to them by Johnson, 
but another set appears at тї I volts or at a o 9 volt 
higher level. These bands were shown to have the 
same final,states as the set which appears first, and 
when so analysed, indicate that they originate in а 
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ingle state 8258 "cm.- above the first set. This 
érence in levels corresponds to 1 оз volts, in agree- 
ment with the difierence in their measured excitation 
potentials. As this difference is rather large to be 
i to a vibrational shift, we have concluded that 

e second set constitutes a different system, having 
final states identical with those of the third postive 
system but onginating in an electronic level 102 
volts higher than the zero vibrational level of the 
third positive bands. We shall refer to these bands 
as the 3A . Their structure is quite different 
from the others, whereas they would be expected to 
be similar if а! belonged to the same system. 
The following ds constitute the 3A system: 
^2295:2, 2389 0, 2489 9, 2597 1, 2711 35А. 

Having now separated one set of ds from the 
third positive system, it їз possible to arrange the 
remaining bands into two series having the same 
final states and having initial states ering by 
2210 cm., which difference can be ascribed to a 
vibrational shift. Thus there are two inital 
vibrational levels for the third S шыгу system and 
only one for the 3A Ro een the molecule is 
in such highly exci states 1t cannot suffer very 
large nuclear lacements The same thing is 
illustrated by the few initial states of the Angstrom 
system 





The third positive bands have usually been ascribed to 
carbon dioxide, instead of to carbon monoxide, because 
it was believed that they are of too complex structure 
to belong to a simple diatomic mol e. However, 
their relation to the Cameron bands points strongly 
to carbon monoxide as their origin, as suggested by 
Johnson. Further evidence that carbon monoxide, 
and not carbon dioxide, 1s the origin of these bands 
has been obtained by the writers in collaboration with 
Prof. E. F Barker of this laboratory. Carefully 
prepared and purified carbon dioxide was excited by 
electron im in а three electrode discharge tube 


thro which the gas was caused to flow at & constant 
rate ker and Duffendack, Phys. Rev., 26, 339, 
1925) The gas through the region of ex- 


citation before it could come into contact with the 
filament, and oxide coated platinum filaments were 
used in order to reduce the amount of thermal dis- 


‘sociation, and so the amount of-dissociation products 


that could find their way’ into the region of excitation 
was negligible. 

With this a tus, the bands of the third positive 
system were not observed unless a considerable voltage 
was applied to the electrodes. When they did appear 
(and they were always of feeble intensity) they were 
invariably -accompanied by the Angstrdm bands 
Their presence under these conditions can be accounted 
for by the dissociation that occurs in the discharge at 
high voltages. When, however, the flow of gas was 
stopped and the stagnant gas excited in the tube, 
these bands and the Angstrém bands appeared strongly 
in the discharge at much lower voltages. At the 
same time the pressure in the tube increased, in- 
dicating that the carbon dioxide was being dissociated 
by thermal action at the filament. It 1з concluded 
from these experiments that the third positive bands, 
like the Angstrém bands, belong to the neutral 
molecule of carbon monoxide. 

In possessing the two parallel sets of electronic 
energy levels, carbon monoxide 18, во far as the 
writers dre aware, unique It probably means that 
the molecule has two distinct types of spectral 
terms correspon to different types of electronic 
orbits. It may be worth while to consider, as an 
hypothesis, that one set of levels is made up of 
triplet terms and the other of singlet terms in ogy 
with the term scheme for the ‘ corresponding atom.’ 
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In pursuance of this idea, 1t would be concluded that 
the complex structure of the third positive bands fnay 
be due to the overlapping of bands from the several 
levels of the triplet terms. Separations of the order 
of magnitude as occur in the triplet terms of 
would result m a superposition of bands from the 
several levels and cause an apparent complexity of fine 
structure. The diminution in the triplet se tions 
in the higher terms would result in а simplification of 
the structure of the bands originating at these levels, 
and this may account for the simpler nature of the 
bands of the 3A system. On the other hand, the 
singlet levels would produce bands of greater simplicity 
like those of the Angstrom and шп tive systems. 
О 
GERALD W. Fox 
University of Michigan, 
May 30. 





Hydrogen as Anton. 


Not every one can entertain the wild and woolly 
west—it is some feat! Still, I should be better 
prec if, instead of entertaimng Prof Lewis, I had 
ed him to be serious and consider the depth of crime 
he 15 pue of in aspersing the character of hydrogen 
as he one. Being subversive of all that chemists 
have taught, the doctrine he preaches, that it 18 the 
analogue of fluorine and can act as an anion and as 
bigamist, is not one to be put forward in the hght 
and airy manner he лор considenng the 
consequences. If its effect were confined to the 
Pacific coast, we here might regard such ulation 
with complacency—following the example of the 
Professor’s coun , who, during the civil war, 
expressed his r евз, rather than that it should 
come to an end to his disadvantage, to see every drop 
of blood shed from every vein of every one of his wife's 
relations. When, however, the morals of Cambridge 
and Oxford suffer, especially when one whom I long 
sought to train m the ways of nghteousness, whose 
hand and eye work I have always greatly admired, 
резе it as gospel in the tabernacles of Belgian, 

ntish and French chemists, I feel bound to protest. 
Men of his type, with an ever waxing clerical diathesis, 
&re dangerous to society, when they toi ine 
and preach heresy—their accolytes tend to take them 
seriously, not realismg that they are but acting the 
Huck Finn to some distant Tom Sawyer. 

Let us admit that to-day chemistry із шашу a 
Huck Finn-Tom Sawyer business: any one who was 
present at the recent Faraday Society discussion on 
explosions and has listened to talks on tautomerism 
and polarity at the Chemical Society must see that 
such 1з now our condition. We just "let-on ": the 
laboratory 1s fast nini into i cance, the close 
study of materia chimica 18 a р co of the past, the 
Judicial spirit is gone, engulphed in the Scandinavian 
wave, Р esuitry prevails instead 

Prof. Lewis merely “lets оп”: he has no solid 
ground of evidence. His contention involves the 
рр that calcium hydride is an electrolyte 
Ног? в early definition: “ Electrolyte sind Salze " 
still remains the one concise and consistent statement 
con the facts. No pure binary hydride has 
yet been shown by valid evidence to be an electrolyte, 
et alone a salt. Prof. Lewis very properly raps me 
over the knuckles on account of my reference to 
potassium—an obvious howler. Incidentally, let me 
say, nothing 13 more strange than the way in which 
blunders are unconsciously made in writing and, being 
made, remain undetected until after an interval —only 
recently, when filing my letter, did I suddenly realise 
what & fool I had made of myself. 
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Prof Lewis ht, however, have taken the hiht I 
gave him. The well experiment was not made 
with the metallic hydride but with a solution of the 
hydride in an eutectic mixture of lithium and 
potassium chlondes—both electrol Is it not 
rational to suppose that only the chloride was 
eelectrolysed and that hydrogen was but the product 
of a secondary change? In other words, that ıt was 
displaced by the ‘ t' chlonne—hence its 
ap ce at the iode Bardwell makes. no 
reference to an evolution or ap ce of chlorine 
but calmly assumes that the eiydride acts as the 
electrolyte. Even Prof. Lewis, 1 imagine, will not 
contend that the chlondes are unaffected by the 
current 

Hydrogen, however, will take care of itself What 
concerns me is the future of our scynce All my Ше, 
an advocate of trai in the use of scientific method, 
I find little or no evidence in our ranks of the com- 
plete intellectual probity the practice of the method 
involves. The young student goes to the university 
in full honesty of purpose, his ts expecting that 


he wil be ed for his hfe-work. Instead of 
science he finds nescience The co uences аге 
already seen to be disastrous both to scientific and 


industrial progress Men who are both rational and 
reasonable, with some breadth of knowledge and 
outlook, observant and reflective, fit to take charge 
of posts of importance and responsibility, are not to 
be found among young chemusts to-day. The wrong 
type of man 1s being forced into the profession and, 
even when one of tbe right type comes forward, the 
superficial that 18 given but unfits him for 
the service of the world 
Henry Е. ARMSTRONG. 
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The Sensitivity of Selenium Cells. 


Mr. THORNE BAKEn's observations on the enhanced 
light sensitivity of selenium cells actuated by alter- 
nating, instead of direct, current (NATURE, June 19, 
p. 858), are possibly related to some phenomena 
investigated recently by Mr J. W Avery and myself. 
We have found that selenium cells of a particular 
type (those made to the design of Prof. Н Thirring) 
display, when used in the ordinary way with direct 
current, appreciable and persistent polarisation effects. 
Almost accidentally ıt was discovered that this 

larisation disap as a consequence of pro- 
onged ки of the cell to the operation of a drying 
hoe the same process the ' dark’ conductance 
of the cell wag reduced in the proportion of about 
4 to r, while the 'light' conductance was scarcely 
altered The dried cell had thus become much more 
sensitive to light We have attnbuted both the 
polarisation observed and а part of the ' dark’ 
conductance of the undried cell to the presence ofa 
film of water in parallel with the selenium betweefi 
the electrodes, and our observations agree quantita- 
tively with this assumption 

We have also obtained some evidence of the exst- 
ence of a much more transient polansation in the 
desiccated cell, 1 to a difference of conductance 
according to whether alternating or direct current 18 
used, but this work is, for the present, incomplete. 
What has been established ıs that quite apart from 
the question of current alternation, the sensitivity of 
certain selenium cells, and probably of others, can be 
greatly increased by the simple process of thorough dry- 
ing The record of our work ТЕ p edd has been 
completed for publication and , itis hoped, appear 
shortly j A O. NE 

Imperial College of Science and Technology, 

South Kensington, S.W.7, June 20. 
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Luminous Night Clouds. А 


Dr. С. M. В. DossoN, in his recent Hall 
lecture on '' The Uppermost Regions of the Earth's 
Atmosphere," makes mention of tlie'phenomenon of 
: woods clouds’ (NATURE, May 15, 1926, vol. 117, 
р. 697). * 

These clouds, discovered in 1885 by Prof. Ceraski, 
Moscow, may be obseryed in northern latitudes, 
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Fic. s.—Lumioocs night clouds on August 8-9, 1525, аз h so 5 m. О.Т. Exposure з min. 
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50°-60°, during the summer period, between the 
middle of May and the middle of A ; in the 
southern hemisphere they are o from Nov- 
ember to February. 

The ' luminous" clouds are rather fike the ‘сті’ 
in appearance, but they seem to pan on the back- 
ground of the segment of the dawn, whereas the 
common ‘cirri’ appear dimmed and dark when-seen 

the ur at dawn. The charactenstic feature 
bf luminous clouds. appears to be, as indicated by 
M өөү, their unchangeable altitude over the earth's 
; on the average about 82 km, It is interest- 
ing to note that the Heaviside layer, which 
such an important part in radio telegraphy, is at 
the same height of 80 km., moreover, according 
to Trowbridge (Astrophys. Journal, 1907), the tails 
of meteors are generally also observed at this same 
Height (87 km.). These facts indicate 
ies for the layer lying at an altitude of 
5 km. above the earth’s surface; it seems 
possible^that all phenomena observed at this height 
are closely connected with one another. 

Our knowledge of luminous clouds is v in- 
complete and we have no satisfactory theory ting 
to their origin. The hypothesis of volcanic ongin, 
maintained for some time after the first observations 
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Krakatao in 1883, had to be rejected, these clouds 
Dang ORA ed &lmost every year, and independently 
of volcanic eruptions. - 

Lately. (Met. Zeitschrift, Oct. 1925) a theory 

by А. W er regards luminous sorts as 

ing due to condensation of normal water vapour ; 

this theory, however, has also met with many objec- 
tions (Mat. Zeit., Mar. 1926.) 

Luminous clouds. after being & vary rare pheno- 
menon for- a certain period of time, were again 
frequently observed during recent years. They were 
observed ın Russia in 1916—19-20—-22—23-24, and 1925 ; 
on the night of August 8-9, 1925, I succeeded 
in obtaining "E photographs of these clouds from 


ety for the Study of the 
'védénié) and the Scientific Institute 
of P. F. Leshaft (Figs. тапа 2) The measurements 
of the photographs showed that the clouds, having 
started from a point 13° to the east from north, 
moved with the velocity of 230 metres a second to 
the south-south-west. 

A detailed account рї these observations will 
shortly appear in the Journal Mirovddénid (vol. 15, 
No. 2, 1926). 

We consider obeervations of luminous clouds to 
be extremely valuable and should feel greatly obliged 
if any one would send to us duplicates of observa- 
tions made.either at the present time or relating to 
any other epoch. Photographs would 
be especially valuable. 

Guidance as to methods of making 
these observations may be found in 
an article by W. Foerster and O. 
Јевзо in Astron. Nachnichien, Bd. 130, 
1892. V. MALrEV. 
Russian Society '' Mirovédénié,”’ 

25 Oulitza tnikov, | 
Leningrad, U.S.S.R. (Russia), 
June 14. 


D 


Magnetic Properties of Single 
Grystals of Iron. 


REFERRING to the letter in NATURE 
for May 29, p. 753, by Mesars. Honda, 
Kaya and Masuyama, it will be noted that Fig. т, 
showing the etisation curve for a large crystal of 
iron, indicates the occurrence of definite and distinct 
р іп the magnetisation curve, but no explanation 
38 foreshadowed. ; 

In the Journal of the Institution of Electrical 
Enmgwweers ior September 1920, vol. 58, p. 832, I 
suggested that such steps were likely to be found in 
the magnetisation of iron crystals on the probability 
that more than one configuration would be involved 
before saturation was reached Any such s 
would be hidden in commercial iron owing to the 
irregular arrangement of 8 and the resultant 
overlapping in ther individual characteristics, but 
in an individual crystal with a wholly symmetrical 
arrangement one would expect a relatively sudden 
change of pattern falling into a different space-lattice. 

It would be interesting now to have an X-ray 
examination made of the crystal to ascertain the 
configuration corresponding to each stage of -the 
Inagnetisation curve. E. B. WEDMORE, 

З : Director and Secretary. 
The British Electrical and Allied Industries 
Research Association, 
19 Tothill Street, Westminster, 
London, S.W.1, June 22. 
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Climatic Changes during. Geological Times. 


By C. E. P. Bzoors. 


I. GLACIAL AND GENIAL PERIODS. * 
ATER the primary discovery of geologists that the 
varjous strata of rocks exposed at the earth’s 
surface could bé arranged in chronological order, and 
that when so arranged they represented a sequence 
covering a very long period of time, the most striking 
result of their investigations has. concerned the great 
variations of climate which all of the earth's 
surface have passed through. Coral reefs have extended 
into the British Isles and central Europe, and ever- 
greens have flourished beyond the Arctic Circle. At 
the other extreme, large areas now enjoying a temperate 
or even tropical climate were covered by thick ice-sheets. 
The evidence for all these changes is now so abundant 
that the general facts can no longer be questioned, 
though thére are still differences in the interpretation 
of details. Thanks to this patient accumulation of 
evidence, we are now well acquainted with the climatic 
history of most parts of the earth's surface. Only the 
very oldest strata, the Archean, composed of gneisses 
and similar rocks, are so altered that they give practi- 
cally no information as to the climate prevailing when 
they were formed. At one time they were believed to 
be remnants of the earth's original crust, born in fire, 
but although the uranium-lead and thdrium-lead ratios 
show that, &ccording to the usual method of computa- 
tion, some of these rocks are so much as 1600 million 
years old, the astronomical calculations summed up by 
Harold Jeftreys point to the age of the solar system as 
being very much greater stil Hence it is very im- 
probable that any parts of the ong CUN of the 


earth still remain accessible. 
The sedimentary rocks formed in the su Pro- 
terozoic era are in marty localities sufficiently tered 


to indicate Аһе conditions under which they were laid: 


down. Dring the greater part of this era the prevail- 
ing déposits were sandstones, such as the thick 
‘ofridonian Sandstone of Scotland, and limestones, but 
< ір many widely separated areas glacial deposits have 
been found—near Adelaide in Australia, in the Hima- 
layas, South Africa, the United States, the head of the 
Yang-tse River iń China, and perhaps also in Scotland 
and the Varangerfjord in Norway. The glacial 
henomena at the latter site are very fine; they may 
he of any from Proterozoic to Permian, but are 
most probably Lower or Middle Cambrian. The 
succession of events is best shown in Australia, where 
ancient boulder-clays or ‘ tillites’ have been found on 
two horizons separated by gooo feet of conformable 
strata. ‘Thé later of these two tillites. occurs probably 
just below the base of the lower Cambrian. Two 
glacial horizons, one probably just pre-Cambrian and the 
other much older, have also been ised in South 
Africa, and possibly in the United States and India. 
The Paleozoic was thus ushered in by an ice-age, 


but by the Middle Cambrian all traces of glaciation, with. 


the possible exception of the Norw , seem to bave 
disappeared, and by the Upper Cam rian at least mild 
climates had developed in all parts of the world. The 
temperature was not the same in all latitudes; for 
example, the Archwocyathine, which are fully developed 
in Australia, are dwarfed and crippled in the Antarctic, 
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Биё: the zonal differences were less than at present. 
The Ordovician period was one of prolonged warmth ; 
ш the Silurian this general warmth continued, and 

into all latitudes, though in the Arctic 
only det dwarfed forms occur. The Silurian also 
gives us some evidence of the development of desert 
climates, while in south-east Algska, and possibly in 
Tasmania, there are traces of ice action. In the Lower 
Devonian the faunal zones became more accentuated, 
and there is evidence of ice action at Table Mountain in 
South Africa and probably also in thé Falkland Islands. 
In the Upper Devonian, however, the general warmth 
appears to have returned, and in the Old Red Sandstone 
extending from England to the Baltic States we have 
evidence of a widespread arid region, which Walther 
compares with the interior of Australia or with the 
Trans-Caspian desert. The prevailing warmth con- 
tinued into the Lower and Middle Carboniferous, when 
thick coral reefs were formed in middle latitudes and 
a cosmopolitan flora spread over the greater part of the 
land surfaces, but in the Upper Carboniferous the ice- 
sheets returned over very wide areas, · 


This ice-age is generally termed the‘ Permo-Carboni- ` 


ferous,’ because when its remains were first discovered 
they were believed to fall mainly at the junction of 
these two periods. It now “appears that the ice reached 
its greatest development іп the Upper Carboniferous, 
when the ice-covered area was probably greater than 
at any other time in the earth’s history. The most 
remarkable feature of this glaciation is the distribution 
of the ice-sheets—a large part of Australia, South 
Africa, India, eastern South America from southern 
Brazil to the Falkland Islands. This immense area, 
much of which is now within the tropics, was covered, 
not by local valley glaciers, but by immense regional 
ice-sheets. The stnæ indicate that the ice moved 
southwards in Africa, but northwards in India, i.e. 
away from the equator, but in Australia the centre of 
dispersal lay to the south-west of Tasmania, Farther 
north there are some rather doubtful glacial deposits 
y, France and Holland—and a large 
amount of definite evidence of glaciation in North 
America, where the glaciers appear to have attained a 
considerable size and to have reached the sea. The 
most interesting glacial deposits in North America, the 

‘varve’ clays associated with the Squantum tillites, 
will be “referred to later. No Carboniferous glacial 
d its have yet b discovered i in the нн 

AU tly шь raneo the ice-sheets was 
the rich flora of the M in North America, 
Europe and Asia, which~developed from the cosmo- 
politan flora of the Middle Carboniferous, but in 
Australia, India South Africa a new flora of hardier 
appearance developed above the glacial deposits—the 
Glossopteris flora. 

In the Upper Permian the climate became 
generally warm and dry, and this initiated a long 
period of genial climate which persisted with only 
minor interruptions throughout the Mesozoic and the 

ter of the Tertiary. There was floating ice 
in the, -Salglish chalk seas and in Austraka in the 
Cre , and Alpine glaciation in the Antarctic and 
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in the San Juan Mountains of Colorado in the Eocene, 
and perhaps in the Italian Alps in the Miocene, but the 
general impression given by the Jurassic coral reefs of 
Europe and the Upper Eocene Arctic flora is one of 
ight differences of temperature between different 
latitudes and warm ocean currents penetrating into the 
neighbourhood of the poles. 
ing the Pliocene the temperature began to fall 
rapidly, and iteis probable that quite early in this 
period the Antarctic jce reached the sea, while a boreal 
fauna developed in the Arctic Ocean which spread out 
into the Atlantic, and early in the Quaternary pene- 
trated into the Mediterranean. During the Lue 
period glaciers formed on the mountain ranges in all 
parts of the worlds developing into great ice-sheets in 
the north temperate zone, where there were four main 
advances of the ice—the well-known Gunz, Mindel, 
Riss and Wurm stages of Penck and Brückner's classifi- 
cation. Since the maximum of the Wurm there have 
been several minor oscillations, passing gradually into 
the present climate. 
ing features of this history are the 
enial periods and the 


e ou 
alternation of glacial and 
association of glaciation with mountain-building, of 
warmth with periods of rest. The Lower Proterozoic 

laciation was associated with great outpourings of 

. lava, the Late Proterozoic-Early Cambrian glaciation 
coincided with a period of disturbance, the Upper 
Carboniferous glaciation followed the Hercynian folding, 
and the Quaternary glaciation followed the culmination 
of the Alpine folding. Minor periods of unrest, such as 
those of the Silurian or Cretaceous, were followed by 
minor deteriorations of climate. This orogenic-climatic 
cycle becomes more obvious when the dates are 
considered. The Quaternary glaciation was an affair 
of yesterday. The radio-active clock (according to 
the usual basis of calculation) gives the age of the 
Upper Carboniferous as 260 million years, and the base 
of the Cambrian as 500 million years. The interval 
between the two Proterozoic glaciations has not been 
defined exactly, but a reasonable estimate would be 
200-300 million years. Thus each cycle of the geological 
seasons seems to have run its course in about 250 
million years, giving a regular sequence which has been 
termed the “ rhythm of geological time." 

Before the causes of this d climiftic cycle can be 
discussed, however, the possibility has to be considered 
that the fluctuations were more apparent than real. 
In,any region, such as Europe, the climatic sequence 
сап be expressed in terms of variations of “apparent 
latitude. This obvious fact has led to several theories 
of ‘ pole-wandering ’ and ‘continental drift'—Simroth, 
Kreichgauer, and finally, the very complete and far- 

ing theory of A. Wegener! Wegeners work 
seems at first sight unassailable. * The earth's surface 
is at present divided into a number of climatic belts— 
an equatorial rain-forest belt, two sub-tropical dry 
belts, two temperate, rain belts, and finally two polar 
glacial caps. Now consider the climatic variations of 
western Europe. In the Upper Carboniferous there 
are the coal-measures—apparently the remains of an 
equatorial rain forest. In the Triassic there are desert 
sandstones—remains of the sub-tropical dry belt. 
During succeeding geological periods Кое passed 
qo enm Айы, гавора ОЁ Сонор жай rans] by 
J.G. A London, 1924. 
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su ively through the warm temperate and the 
cold temperate belts unti in the Quaternary it 
entered the polar glacial cap. Now go back to the 
Upper Carboniferous. If regions now in latitude 
*so° N. were on the equator, the south pole must 
have lain in some point now in 4o? S. While 
Europe was much warmer than it is now, a large part 
of the southern hemisphere must have been much 
colder, and in fact a large part of the southern hemi- 

here now enjoying warm temperate or sub-tropical 
climates was then glaciated. 

So long, however, as the continents remained in their 
present positions relative to each other, some parts of 
the southern glaciated region must fall in low latitudes 
no matter where the south pole is placed. Wegener 
gets over this difficulty in two ways. First, he con- 
siders that the relative positions of the continents have 
not remained the same. -Continents are composed of 
masses of relatively light rock (sial), embedded in 
heavier rock (sima) which under long-continued 
pressure acts as a viscous fluid. Hence under the 
continuous’ action of any horizontally directed force 
the continents will drift through the sima. The east 
coast of America fits so neatly into the west coast of 
Europe and Africa that there is good warrant for 
believing that the two were formerly united and have 
recently drifted ; there is some geological and 
biological evidence in support of this view. алыу, 
though on less plausible grounds, Wegener effects & 
rapprochemeni of Africa, India, Australia and the . 
Antarctic continent, the whole forming in Carboniferous 
times а compact continent or ‘Р , centred near 
the south pole. But even this is not enough ; parts of 
‘the glaciated area of Pangwa extended into temperate 
latitudes, and Wegener further supposes that the south 
pole described a wide curve E this primitive 
continent, so that different parts of the land area were 
glaciated at different times. тз 

Wegener accounts for the long periods in Which there 
is no evidence of ice action anywhere on the by 
supposing that during these periods the poles lay 
the centres of extensive oceans, while during th 
glacial periods the poles lay near or over theland. In 
the Miocene the north pole is placed over Alaska, 
whence it moved eastwards across North America and 
Greenland to the neighbourhood of Spitsbergen. Thus 
the ‘ Quaternary ’ glaciation of America is older than 
that of Europe. e succession of glacial and inter- 
glacial үе is accounted for by Köppen ? on astro- 
nomi ds. 

The ale work is wonderfully ingenious, and it has 
been accepted by many geologists. There are, how- 
ever, a number of very serious objections to it. The 
forces which Wegener postulates to move the continents 
are twofold—a tidal force acting from east to west, 
which is indefinite but may be large, and a very small 
drift towards the equator which is common to all 
floating bodies. H. Jeffreys * considers that while the 
deeper layers of the sima are viscous, the surface layers 
are too rigid to allow these small forces to act. Joly’s 
recent theory of the cyclic melting and soliditying of the 
sima * may provide an escape from this objection, and 
Mau eo ушш; ши Uu Alfred, '' Doe Kirmate der geologischen 
* Jeffreys, | “The Earth; ца Ongin, History and Phyzicel 
4 Joly, John, ~The Su sce instory of tbe Earth." Orford, 1925. 
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we may perhaps grant the possibility of east-yest 
movement for which there is some geophysical evidence. 
But the “flight from the. poles” is another matter, 
and in fact, according to Wegener’s reconstructions, 
during a large part of geological time the main mass 
of land in the northern hemisphere was moving, not 
from, but towards the north pole. The evidence for 
these movements is entirely paleoclimatic, and needs 
to be very convincing to suppott such far-reaching 
deductions. Is it convincing Р Leverett's comparative 
studies of European and North American glacial 
deposits do not bear out the assumption that the main 
part of the American glaciation is far older than the 
European. According to W. H. Dall the Miocene 
glaciation of Alaska is a myth, the main glaciation of 
that country having occurred in the Quaternary. The 
mild polar climates of the Upper Eocene cannot be 
accounted for by movements of the poles, since Berry 
has shown that a flora allied to the present temperate 
flora completely surrounded the north pole in high 
latitudes, forming a ring out of which it 1s impossible 
to bring the pole ш any direction. The desert deposits 
of the Mesozoic are practically limited to the latitudes 
in which deserts are found at present. Wegeners 
reconstructions do not account at all for the climatic 
sequence in the Antarctic, as recently set out by Wright 
and Priestley.” There remains the Upper Carboniferous 
period. 
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Most meteorologists would say that the development 
of extensive ice-sheets reaching sea-level within the 
tropics is inconceivable, and that for the Upper 
Carboniferous Wegener’s theory offers the only possible 
solution. The succession of glaciations in different 
continents following a moving pole is not tenable in 
the light of recent geological work, which seems to 
demonstrate the approximate synchronism of the 
glacial maximum in all countnes, Qut this scarcely 
affects the main problem. A more serious objection 
is the Upper Carboniferous glaciafton of North America, 
which Wegener’s reconstruction places on the equator. 
Evidence has been found that in Oklahoma, Arkansas, 
Massachusetts, Nova Scotia and perhaps in other 
regions also, powerful glaciers reached the sea, and 1ce- 
bergs or heavy shore ice transported large boulders 
fifty miles or more from their original source. The best 
development is seen in the Squantum beds near 
Boston, where, in addition to thick tillites, there are 
seasonally banded clays which are similar in all respects 
to the ' varve' clays formed during the retreat of the 
Quaternary ice-sheets in Sweden Finland and North 
America. The glacial nature of these beds appears to 
be incontrovertible, and the well-marked seasonal 
banding appears to be incompatible with their forma- 
tion on the equator. Whether Wegener’s theory is 
adopted or not, the climatological problem presented 
by ice reaching sea-level within the tropics still remains 
to be solved. 

(To be continued.) 


_ Оһ the Rare Earths. 


EE group of about sixteen elements the oxides of | investigators, including an exhaustive and n 


which are popularly known as ‘rare earths’ 

are characterised by an exceedingly close relationship 
in their chemical and physical properties—a relation- 
ship which, in its intimacy, is not paralleled by any 
other group of elements. In consequence of this fact, 
the task of isolating the individual members of the 
-7 group has been one of quite exceptional difficulty. 
Until recent years, practically every reported discovery 
of а new element of the group was proved, by later 


oo to be not one element, but two 
or more. In additidr to this difficulty has been that of 


distinguishing an alleged new element from some other 
previously discovered element, with the result that one 
and the same element was discovered over and over 
again, each discoverer giving it a separate name. Hence, 
the chemistry and the nomenclature of the rare earths 
were for many years in a state of almost hopeless con- 
fusion from which they have emerged only during the 
present century, and particularly in the last decade 
The history of the discovery of the rare earths goes 
back to 1794 when Gadolin discovered the yttrium 
earths, out of which a considerable number of separate 
elements have since been identified. By the discovery 
of ytterbium and cassiopeium (or lutecium) by Auer 
von Welsbach in 1906, it was thought that the whole of 
the rare earths had been discovered, and it was not 
until the development of the atomic number rule by 
Moseley that it was found that a space in the series, 
corresponding to an element with an atomic number 
of 61, was vacant. There is now fairly conclusive 
evidence that, after a great amount of work by various 
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tive 
examination of rare earth fractions by Prandtl and 
Grimm extending over a year, this element has been 
definitely identified by the use of the X-ray spectrum. 
There is also good reason for supposing that with the 
discovery of illinium, the name given to the supposed 
new element, the whole of the rare earth elements have 
been found and identified. 

The term ‘rare’ as applied to these elements is 
relevant only in the case of a small minority of them. 
Cerium, believed to be the most abundant, is considered 
to be little, if any, scarcer than nickel, and many of the 
others are far ffom being scarce, even if concentrations 
of them are not common. On the other hand, a few of 
the elements appear to be among the rarest known, and 
this appears to be particularly true of erbium, and the 
element 61, which has so long eluded the searchers foy 
it and even yet has not been found in measurable 
quantity. ie : 

The primary осститерсез of the rare earth minerals 
in Nature are confined mainly to pegmatite dykes or 
pegmatitic rocks, .onsidered to have been formed during 
the last phases of crystallisation and differentiation of 
an intrusive magma, that is to say, to the phase follow- 
ing acid rock formation. But rare earth minerals are 
usually not present in important concentrations in the 
primary rock formations, and it is only by the denuda- 
tion of the containing rocks and the natural concentra- 
tion of the relatively heavy minerals set free that 
accumulations representing any appreciable quantity 
of the material are formed. . 

The main source of the rare earths, so far, has been 
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monazite sands found in considerable accumulations in | parts. Moseley’s work in connexion with the develop- 


Travancore in India, Bahia State in Brazil, as well as 
in Ceylon and & number of other places in the world. 
The composition of monazite sand is complex, but 
essentially it consists of the phosphates of cenum and 
lanthanum. But Ше economic value of the sandse 
depends on the percentage content of thorium minerals 
which are now used во extensively in the manufacture 
of the incandesgent gas mantle. The cerium content 
has some economic value, being also used in small 
proportion in the intandescent mantle industry, and 
also for the manufacture of ferro-cerium, well known in 
the form of the sparking type of lighter. 

The following are partial analyses of two samples of 
monazite sand, ome from Travancore and the other 
from Bahia : 


“Travancore. Bahia 

Per cent. Per cent 

Thoria  . 9:43 6:50 
Ceria earths 31:90 бт. 

Lanthanum earths 28-00 T9 

Yttria 0:46 0:70 


The yttrium earths have been used in the manu- 
facture of the incandescent parts of Nernst lamps, but 
for most of the other rare earths no industrial outlet 
has been found. In some quarters it has been suggested 
that certain of them may prove valuable as catalysts. 

With reference to the close association of the rare 
earths in Nature, it is obvious that since the chemist 
finds so much difficulty in separating these by methods 
of great refinement, the crude large-scale metallurgical 
processes of Nature must tend to segregate them in 
groups rather than separately. The rare earth group 
18 scarcely unique in this respect ; the platinum group 
of métals is a more or less parallel example where the 
so-called native platinum may be, and often is, a com- 
plex alloy of platinum, iridium, osmium, pelladium, 
ruthenium and other metals. All of these metals possess 

physical and chemical properties which 
lead to their segregation in the basic and ultra-basic 
differentiations of an intrusive magma. The rare earth 
minerals, however, mainly associate themselves with 
silicious and alummous magmas. 

The conception of atomic numbers and the history 
of the discovery that X-ray spectra could be used in the 
identification of previously unknowneelements have 
formed the subjects of numerous articles and com- 
munications in the scientific and philosophical press 
and need only be briefly mentioned here. The names 
assbciated with these discoveries include, among others, 
fhose of Lauet-W--H, апа W. І. Bragg, and Moseley, 
to all of when ше аА 15 dos for'their respective 
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HE possibility of ‘ seeing by telegraph’ was fully 
recognised many years ago. The discovery 

that the electric resistance of selenium varied with the 
intensity of the hght falling on it suggested to Pro- 
fessors Ayrton and Perry, amongst others, that the 
method was theoretically feasible. It was soon found 
out that selenium failed to respond quickly enough to 


- the rapid changes in light intensity necessary for tele- 


vision, and it was not until the photo-electric cell had 
been perfected that inventors seriously attempted to 
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ment of the atomic number rule has been especially 
valuable. In the field of the rare earths, the deter- 
mination of the atomic numbers has revealed definitely 
the possible number of distinct chemical elements. 
Between barium with an atomic number of 56 and 
tantalum with an atomic number of 73 there is room 
for sixteen elements. Prior to 1923 it was possible to 
speak of only fourteen of these elements as definitely 
known, but with the discovery of hafnium with an 
atomic number of 72 by Coster and Hevesy by means 
of the X-ray spectra, and the later discovery by Prof. 
B. S. Hopkins and his associates of what seems to be 
element No. 61, the sequence from me to 73 is com- 
plete and justifies the claim that the rare earths 
have been discovered. The X-ray method of investi- 
gation also leaves no room for that the list of 
rare earth elements contains duplicated cases, and that 
the same element may be ed as two distinct 
elements under different names. The indications ob- 
tained by that method are open to one interpretation 
only, and those characteristic of a given element are 
distinguished without difficulty and beyond reasonable 
doubt. 

From its simplicity, ease and rapidity of the experi- 
mental examination, the determination of the X-ray 
spectrum 1s becoming of the greatest importance іп the 
investigation of particular elements in a mixture, and 
in the control of separations ; it will most probably, in 
& large degree, if not entirely, replace the much more 
complicated and troublesome examination of the light 
emission spectrum. Not only are elements identi- 
fiable by this method with a rapidity and certainty 
which far surpass those of other methods, but a com- 
parison of the densities of the lines with that of the lines 
given by a known quantity of a foreign element will 
give approximate quantitative results. 

The method of using the apparatus presents no 
difficulty. The apparatus 1з arranged in much the same 
way as an ordinary spectrometer, the incident light 


is replaced by the beam of X-rays from the material ^— 


under examination, which forms the anti- cathode, 

in а vacuum tube. The diffraction grating is replaced 

by the crystal slice, and the telescope and eyepiece (or 

photographic plate) by an ionisation chamber by which ~ 

the intensity of the reflected beam may be megsured. 
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а Television. 


solve the problem. The analogous problem of sending 
photographs and ое by telephone wires or by 
radio waves, or by both these methods, we can consider 
as solved. It is now done commercially. Doubtless 
great improvements in the method will be introduced, 
and before very long every one will accept 1t as a com- 
monplace operation and cease to regard it as wonderful. 

The problem of television, however, is an immensely 
more complicated one, and even the most optimustic 
of scientific men had begun to think that it would be 
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many years before the first glimmering of a praatical 
method would be developed. We were therefore 
agreeably surprised on making a visit to Mr. J. І. 
Baird, at Motograph House in Upper St. Martin’s Lane, 
London, W.C, to find that he had installed there a 
transmitter and a receiver which prove that he has 
made great progress in solving the problem. We saw 
the transmission by television of living human faces, 
the proper ation of light and shade, and all move- 
ments of the head, of the lips and mouth and of a 
cigarette and its smoke were faithfully portrayed on a 
screen in the theatre, the transmitter being in a room 
in the top of the building. Naturally the results are 
far from perfect. The image cannot be compared with 
that produced by a good kinematograph film. The 
likeness, however, was unmistakable and all the motions 
are reproduced with absolute fidelity. 

The general principle utilised by Mr. Baird is not 
difficult tó understand. The image of the object to be 
transmitted is made to traverse a cell sensitive to light. 
This cell modulates an electric current. When the 
light on the cell is intense the current is large and when 
the cell is in shadow it is weak. At the receiving 
station the current controls a source of light which 
traverses a ground glass screen which moves in exact 
synchronism with the image at the transmitter. The 
spot of light is therefore bright when the light on the 
transmitter is intense and dark when it is in shadow. 
The light from the image moves over the screen about 
ten times a second. Hence, owing to the persistence of 
vision, a complete image is ‘obtained. 

Just as in the early kinematograph films, there is a 


2 


O% Supplement this week will be read with great 

interest by specialists in solar research, and 
also by а considerable number of other readers to 
whom Dr. Hale’s name is closely associated with the 
Mount Wilson Observatory and the progress of astro- 
physics. бшсе 1923 Dr. Hale has been engaged in 
perfecting an instrument for visual observation of the 
sun in monochromatic hght ; and the spectrohelioscope, 
as he calls it, is now permanently installed at his new 
solar laboratory at Pasadena. The recent increase 
of solar activity shown by sunspots, flocculi, and 
prominences has afforded him ample opportunity for 
testing the capabilities of the instrument Its per- 
formance appears to have exceeded all expectations, 
and a rich harvest of results may be anticipated, 
especially with respect to observations of the sun’s 
upper atmosphere and the hydrogen vortices registered 
in the light of Ha. These hydrogen vortices, which 
have been studied almost exclusively since their dis- 
covery in 1908 by Dr. Hale and his colleagues at 
Mount Wilson, are bound up with the problem of the 
nature ,of sunspots and their unexplained reversal of 
magnetic polarity at each spot minimum The develop- 
ment of the spectrohelioscope, its uses as a powerful 
instrument of research, and a survey of results obtained 
_ to date are reviewed by him in this week’s Supplement. 

It is a matter for comment that the development 
of the spectrohelioscope was delayed by slight arcum- 
stances for more than fifty years. As Dr. Hale reminds 
us, the pioneers of solar spectroscopy, such as Jannsen, 
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constant flicker, but this will doubtless be got rid rid of i in 
whole or in part іп the new Baird ‘televisor.’ This 
is the first time we have seen real television, and, so far 
as we know, Mr. Baird is the first to have accomplished 
this marvellous feat. Не had the first inkling: of the 
*method two years ago when he successfully transmitted 
shadows by electricity. We were told that a similar 
method of transmitting shadows has been independently 
devised in America. But his present method is as 
superior to the shadow method ag a photograph is toa 
skiagraph. 

It is natural that Mr. Baird and his partner, Capt. 
Hutchinson, should contemplate a great future for 
television. They are taking steps in the direction of 
having a аен system of television for London. 
Every possessor of a ' televisor ' will be in a position to 
see on his screen ihe performers in operas and plays as 
well as hearing them. They expect to make a start 
in this new system of broadcasting next year. The 
new discovery will in no way interfere with the ordinary 
British broadcasting. The Post Office officials, seeing 
the probable advent of а new British industry, regard 
the scheme. with benevolent neutrality. 

Those of us who remember the advent of the tele- 
phone in 1876, and remember also how little its umport- 
ance was then realised, will hesitate to criticise this new 
invention. There is endless scope for improvement. 
Mr. Baird, who, like Graham Bell, is a Scotchman, has 
been so extraordinarily and so rapidly successful in the 
past that we have great hopes that he will soon perfect * 
his invention to the commercial stage. We wish him 
every success. А. К. 





Solar Surveys. 


Lockyer, and Young, were fully aware of the principle 
involved; Young, indeed, constructed a spectro- 
helioscope for seeing the prominences at the sun's limb, 
but it was never applied for observing phenomena on 
the disc. The wide slit method for prominence work, 
introduced in the meantime by Zollner and Huggins, 
was so successful that a narrow oscillating slit —one 
of the essentials of the spectrohelioscope—was aban- 
doned, and later experiments, then directed to photo- 
graphic registration in monochromatic light, resulted 
in the spectrdheliograph by Hale and the velocity 
spectrograph by Deslandres. Thus the need for a 
visual survey of the sun’s atmosphere projected against 
the disc.persisted until the construction of Dr Haje's 
spectroltelioscope. 

Of the many interesting observations, described and 
beautifully illustrated іп Dr. Hale’s characteristic 
manner, attention may be directed to those by which 
the observer views in rapid succession the ascending 
and descending portions of the same hydrogen flocculus 
and the sunspots which may happen to lie beneath. 
Dr. Hale's enthusiasm and inventive skill are now being 
directed to the of & modified form of spectro- 
helioscope which he hopes may be within the reach of 
amateurs. If these hopes are realised, the chances of 
detecting the exact moments of critical outbursts on 
the sun will, as he says, be greatly multiplied, and such 
observations should prove most valuable: in deter- 
mining thé true relationships between solar eruptions 
and terrestrial magnetic storms. 
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Obituary. 


+ Mx. J. J. Frercume. 
BY the death on May 15, at the age of seventy-six 
years, of Mr. J. J. Fletcher, who for thirty-threee 
‘years was secretary of the Linnean Society of New 
South Wales, Australia has lost one of the ablest and 
most sincere as well as one of the most beloved of her 
scientific workers. Не was one of the first two Aus- 
tralians to take a science degree at the University of 
London, and during his visit to England he came under 
the influence of the late Prof. Francis Balfour at Cam- 
bridge, an ү that exercised a lasting influence 
upon his wo dedeals, For the last forty years his 
life has been devoted to the Linnean Society of New 
South Wales, and its work bears the imprint of his fine 
character in the standard which has been maintained 
throughout all these years. Не joined the Society in 
1881, and at the time of his death was the second oldest 
member. ing the course of his tenure of the sec- 
retaryship of the ean Society he also controlled the 
general management of the Society's affairs and edited 
the Proceedings. But this list of duties gives no ade- 
quate idea of the extent of his services to biology in 
Australia. He took his work as editor very seriously, 
and few of the contributors to its Proceedings failed 
to receive very material help from him in the lucid 
резов of their results and in completing their 
ibliographical references. He was as modest and tact- 
ful as he was helpful. 

Since 1881 Mr. Fletcher contributed about thirty- 
five important papers to the Linnean Society, nou 
twenty-seven zoological papers, dealing largely wi 

, earth-worms, and frogs. He was one of 
the first to inv te closely the embryology of the 
' marsupials, for which purpose he made many expedi- 
tions to collect material. His knowledge of the 
Australian amphibia was unsurpassed. During later 
years he contributed some botanical papers dealing 
` with phases of eucalyptus and acacia ings. The 
account of his careful study of the families Loran- 
thacem and Proteaces has unfortunately not been 
completed. Much of the valuable information he 

possessed concerning these plants has gone with him, 
for he was unable to find time to p for publica- 
tion more than а very small percentage of his valuable 
knowledge. 

Qn his retirement from the position of secretary of 
the Linnean Society of New South Wales Mr. Fletcher 
was made president, occupying the cbair during the 
years 1919 and i920, and his numerous friends pre- 
sented his portrait to the Society, with a request that 
it be hung in the Society's hall in recognition of the 
great work he had so successfully carried out. He was 
president of the Biology Section at the Melbourne 
meeting of the Australasian Associátion for the Ad- 
vancement of Science in goo. In r9a1 he was honoured 
by the Royal Society of New South Wales as the re- 
cipient of the Clarke Medal, "awarded from time to 
time for meritonous contributions to the geology, 
' mineralogy, or natural history of Australia." At the 
time of his death he was a member of the council of the 


i~. Linnean Society of New South Wales and а trustee 


“оғ the Australian Museum. 
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Pror. С. J. LINTNER. 


* Втоснеміѕтву of fermentation has sustained а loss 
by the death of Geheimer Hofrat Prof. C. J. Lintner, 
who died at the age of seventy years on April 8 after 
a long and,severe illness. The deceased was the son 
of Dr. Carl (afterwards Hofrat) Lintner, director of 
what is now the icultural High School, Weihen- 
stephan, who was the founder of the Scientific 
Station for Brewing at Munich. 

Lintner graduated at Munich in 1882 under Adolf v. 
Baeyer. After spending some years of work in con- 
nexion with agricultural chemistry, he became assistant 
at the Institut fur erbe, Berlin, after 
which he acted as assistant to Soxhlet at the Land- 
wirtschaftliche Zentralversucbsstation, Munich. In 
1888 he was appointed to a chair of technical chemistry 
at the Technical High School, Munich, 

“ ordentlicher ” "professor in 1896, his work dealing 
more particularly with fermentation chemistry. 

As regards his researches, [intner will be chiefly 
remembered by his work ón enzymes, more especially 
the amylases, and on the transformation products of 
starch. In 1891 he claimed that.one of the products 
obtained from starch paste when treated with malt 
amylase is an isomaltose. The -existence of this 
alleged substance was denied by Brown and Morris in 
1895, and doubt was thrown on its existence by Ling 
and Baker in the same year, In 1897, however, Ling 
and Baker obtained some positive evidence of the 
truth of Lintner's views, whilst in 1902 Syniewski 
confirmed the existence of isomaltose and re-named it 
dextrinose. The existence of the sugar was definitely 
established by Ling and Nanji in 1923. 

Lintner was a man of extreme amiability, and his 
generous and modest character won for him the esteem 
of his colleagues and popiet, A. R. L. 


Pror. FRANZ VON SoxHLET, emeritus professor of 
agricultural chemistry at the Technical High School 
in Munich, died early in May at the age of seventy- 
eight years: Soxhlet was a native of Brinn, and was 
appointed to Munich in 1879, where he became director 
of the central agricultural research station. He was 
well known for his work on the sterilisation of milk. 
He did not long survive his distinguished assistant 
Lintner, whose death was recorded in our issue of 
June 12 and is referred to again above. 


We regret to announce the following deaths: 

Prof. Е. N. Cole, professor of mathematics in 
Columbia University since 1895 and secretary for 
many years of the American Mathematical Society, 
distinguished for his work on the theory of groupe and 
the theory of numbers, on May 26, aged sixty-four 
years 

Dr. Henry Skinner, proar in 1909 of the American 
Entomological Society, who was known tor his work 
телу ны се M on mg S 30, aged sixty-five years. 

Sidney Irvin, professor emeritus of 
саро ме. in “he Sheffield Scientific Schoql - 

ale University and a member of the National 
Academy of Sciences since 1884, known for his work 
on invertebrates, notably crustaceans, on May 7, aged 
eighty-three years. 
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News and Views. 


Ан extraordinary general assembly of the Inter- 
national Research Council was held at Brussels og 
Tuesday, June29. After agreeing unanimously, on the 
motion of the Executive Committee, to omit from the 
statutes words which bave lunited membership to 
allies and.neutrals, the following motion proposed by 
the premdent of the Royal Society was passed unani- 
mously. “That this meeting of the extraordinary 
general assembly of the International Research 
Council decides to invite Germany, Austna, Hungary 
and Bulgaria to join the International Research Council 
and the Unions attached to it and, in doing во, to 
indicate the institution which will act as adhering 
body." 

THE second reading of the Public Health (Smoke 
Abatement) Bill was moved in the House of Commons 
last week by Mr Chamberlain. Sofar as ıt goes, the 
Bill is a step in the nght direction. ` The provisions 
of the 1875 Act are amended to include other kinds of 
smoke besides black smoke, temporary exemption 
18 to be allowed for certain processes for the present ; 
the power of local authorities to regulate the emission 
of noxious smoke 18 to be extended. No provision 1s, 
however, made for reducing smoke from pnvate 
dwelling-houses, which in many places are the greatest 
sinners. While the time may not be mpe for com- 
pulsory prevention of smoke from private houses, 
this does not appear sufficient reason for not malang 
some provision to bring about improvement by en- 
couragement instead of penalty, such as by empower- 
ing local authorities to make a rebate on the rates for 
users of smokeless methods only. In the debate, 
several speakers referred to the advantage of the open 
fire—a pleasant radiant heat and plenty of ventilation. 
If these can be combined with smokelessness it will 
be the best solution There is m the Bill no provision 
for standards of permissible smoke emission, and ıt is 
doubtful if much useful result will follow until such 
are set up As Mr. Chamberlain admuts, ıt 18 rather 
on the administration that we shall have to rely for 
improvement of the conditions of the atmosphere, a 
relance scarcely justified by our past experience. It 
would give more hope of improvement ї the Bill 
empowered the Minister of Health to fix standards of 
industrial smoke emission from time to time; but the 
necessary preliminary must be the finding of & reason- 
ably accurate method of measurement. The natural 
sequence would then be. (a) Find a suitable method 
of measuring smoke from chimneys ; (b) fixed standards 
of emission based on (а); (с) enforce such standards 
legally. 

Tue Office d'Information scientifique et technique 
of Paris, the mitiation of which was noted in опг 
issue for June 12, has favoured us with copies of two 
recent news bulletins, which are interesting to compare 
with simular issues of the allied Science Service in 
Washington. The French matenal has been well 
selected, and is of real scientific interest ; the language 
is plain and the treatment straightforward, but its 
somewhat educational tone raises a doubt as to 
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whether the presentation is sufficiently attractive to 
appeal to editors and readers of the popular Press ; 
it may be, however, that the intellectual standard in 
“France 1s higher than elsewhere In the United 
States and England, it 15 the practice to attract the 
reader by one or more gl&ring headlines, to convey 
the gist of the information (усі? should contain 
news) ш a short initial parsraph, and then to 
proceed with details and embellishment The French 
procedure, as displayed in these bulletins, 1s more 
logical: the headlines are distinctly sober and lacking 
in‘ pep’; the article begins with,an explanatory or 
historical preamble, and the news 1з reserved for a 
later stage Although this method will be preferred 
by the student, ıt 1s less effective in attracting the 
lay reader than the more sensational style of approach. 


THe ‘news’ element of the bulletins ıs not 
strongly represented in the specimens before us, 
and in a few cases, for example, the articles on tele- 
graphic reception and the nature of X-rays, the 
explanations given may convey little to the uninitiated. 
In about one-half of the items the information comes 
from the United States, and the remainderfrom France; 
when the Service gets better under way one may 
expect material from other countries to be included. 
The news appears to have been culled mainly from 
periodical literature—which must always constitute 
an important source—but it ıs to be hoped that 
first-hand news obtained from research workers and 
inventors will later become available; in this respect 
the American Service has been singularly successful. 
It із of happy augury that the French organisation 15. 
starting with high ideals: it will not try to serve 
both science and mammon; commercial profit is 
outside its scope and there will be no traffic with the 
advertiser ; and it will preserve a rigid 1ndependence 
of all parties, groups and factions [Its sole aum 1s the 
prompt diffusion of scientific and technical knowledge 
ш а way that will neither ' mystify the crowd ' nor 
promote sophistry and error by over-indulgence in 
' purple patches." 


We are glad to direct attention to the letter on 
р. то of this issue referring to the proposed widening 
of the activities of the Universities’ Library for 
Central Europe. The original letter in NATURE of 
May 22 relating to the disposal of scientific journals 
brought responses from scientific institutions, research 
workers and others, from which it was evident, as we 
suspected, that although of no commercial value, 
back numbers of scientific journals and similar 
publications would be of very real use if they could 
be distributed in the mght quarters Such a central 
distributing organisation already exists in the 
Universities’ Library, and we trust that sufficient 
support wil quickly be forthcoming to enable it to 
undertake the new function which ıt 15 now proposing 
to assume. 


THE first number of the British Journal of, Psychical 
Research, the editorial address of which 18 16 Queens- 
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berfy Place, South Kensington, S.W. 7, merits 
mention in this column owing to the claim made in & 
foreword by the editor that one of its objects is '' to 
deal with ascertained facts in а strictly scientific 
manner." It is a fine ideal to start out with, but 
' one very difficult of attainment, apparently, in thise 
particular subject. The -account of the “ Model 
Psychic Laboratory ” on рр. 11-20, with photographic 
illustrations, is he best article in the number. The 
laboratory in questiqn is the National Laboratory of 
Psychical Research at Queensberry Place, and the 
article is very helpful in giving a clear idea of the 
arrangements and apparatus in use there. We note 
that future numbers will contain accounts of experi- 
ments with a youtlg psychic known as Miss Stella С, 
whose portrait forms the frontispiece of this number 
There 18 also a very full account of the first case of 
alleged mediumship which has come up for investiga- 
tion before the officers of the Laboratory. This is 
dealt with by Mr Harry Price under the title of 
“ Pseudopsychic Manifestations due to Self-induced 
Hysteria.” The conclusion that the phenomena 
were all due to evident hysteria appears to cover 
quite fully all the facts noted. The same author, in 
a shorter article entitled “ А Plea for Accuracy,” 
makes some very caustic comments on an article by 
an American investigator, who, in dealing with the 
problem of so-called psychic photography, makes 
the remark (in italics) that “ iks plates never lefi my 
hand until the negative was developed sn the dark room,” 
but innocently publishes alongside this statement 
the resulting photograph, showing a “ psychic extra” 
on a photograph of himself in which his hands are 
clearly visible, and therefore conld not have been 
holding the plate! The editor having thus set a high 
standard, both of accuracy in his own articles and of 
very candid criticisms of inaccuracies in those of other 
journals, we may express the hope that future numbers 
will worthily uphold his ideals. ‘ 


Тнк Australasian Association for the Advancement 
of Science will hold its eighteenth meeting in Perth, 
Western Australia, during the week commencing 
Monday, August 23 next. Owing chiefly to the long 
and costly journey from other partseof Australasia, 
no previous meeting of the Association has been held 
in Perth; consequently Western Australia is making 
spgcial efforts to secure a good attendance of mampan 
from other States and from New Zealand. 4 Private 
hospitality in Perth during the meeting ıs being. 
offered to all visiting members. The State Govern- 
ment has granted 12001. towards defraying the cost 
of printing and publishing, and is giving free transit 
to visiting members over the W.A. vernment 
Railways, whilst the Australian Commonwealth 
Government has granted for the Perth meeting the 
sum of 750/., out of which travelling allowances will 
be made to members coming by the Transcontinental 
«Railway. As the various countries bordering on the 
Indian Ocean have many scientific problems in 
common, the Perth local committee has sent invita- 
tions to representative scientific men in those 


Ex countries"to attend the meeting, hoping thus to make 
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ee 
it ap informal Indian Ocean Science Congress, and 
thereby to inaugurate closer intellectual co-operation 
amongst the Indian Ocean peoples. To anthro- 


ее botanists, geologists and zoologists, Western 


ustralia offers features which are unique, even for 
Australia; апа a series of excursions has been 
arranged to enable visitors to study these as well as 
the economic resources of the State in mining, agri- 
culture, fruit-growing, forestry, etc. 

Tse retiring president of the Association is 
Lientenant-General Sir John Monash, whilst the 
president-elect is Prof. Edward H. Rennie, of the 
University of Adelaide, who has chosen as the title 
of his presidental address “The Chemical Ex- 
ploitation, Past, Present and Future, of Australian 
Plants.” The chairman of the local committee is the 
Hon. P. Colher, Premier of Western Australia. The 
presidents of sections and the titles of their addresses 
are as follow: A (Astronomy, Mathsmatics, and 
Physics), Prof. Kerr Grant, ' Atomic Transforma- 
tion " ;, B (Chemistry), Prof. James Kenner, ‘‘ Some 
Aspects of the Problem of Molecular Structure ” ; 
B 2 (Pharmacy), Mr. А. T. S. Sissons, “ The In- 
debtedness of Pharmacy to Organic Chemistry "; 
C (Geology and Mineralogy), Sir Douglas Mawson, 
“The Igneous Rocks of South Australia—a brief 
survey of present knowledge relating thereto"; 
D (Zoology), Prof. Launcelot Harrison, “ The Com- 
position and Origins of the Australian Fauna, with 
special reference to the Wegener Hypothesis”; 
E (Geography and History), Prof. Ernest Scott, '' The 
Discoveries of the Western Australian Coast, with 
especial reference to Dampier and D'Entrecasteaux ”’ ; 
Е (Ethnology and Anthropology), Prof. Е. Wood Jones, 
“The Claims of the Australian Aboriginal"; G 
(Social and Statistical Science), Major І. Е. Gibhn, 
“ Federation and Finance—an Examination of the 
Financial Relations of-States to a Federal Common- 
wealth "; Н (Enginsoring and Architecture), Sir John 
Sulman, ‘‘ Town Planning” ; I (Sastary Science and 
Hygiens), Mr. F. S. Hone; J (Mental Science and 
Education), Mr. P. Board, ‘ Social and Economic 
Values in Education " ; К (Agriculture and Forestry), 
Mr. C. E. Lane Poole, '" Forestry and Land Settle- 
ment"; L (Veterinary Science), Prof. J. Douglas 
Stewart, '' The Relationship of Veterinary Science to 
the Prosperity of the State"; M (Botany), Prof. 
A. J. Ewart, “ Past and Future Development of 
Botanical Science ” ; N (Physiology and Experimental 
Biology), Prof. W. A. Osborne, "The Study of the 
Reflex." 'The hon. local secretaries for Western 
Australia are Mr. A. Gibb Maitland, Geological 
Survey, Perth, and Prof. N. Т. М. Wilsmore, Uni- 
versity, Perth, W.A. 


Ат the invitation of the Gas, Light and Coke 
Company, a large and distinguished scientific audience 
assembled on June 24 in the Company's offices in 
Horseferry Road, Westminster, to hear Prof. W. A. 
Bone lecture on “ New Experiments on the Com- 
bustion of Carbonic Oxide” The expenments 
described, and in many cases beautifully reproduced, 
form part of researches which Prof. Bone and his 
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collaborators have been carrying but during the 
three years at the Imperial College of Science, South 
Kenmngton, aided by fellowships given by the Gas, 
Light and Coke Co and Radiation, Ltd , and described 
in detail in recent numbers of the Procasdings of ih3 
Royal Society (e.g in the issue for April 1, pp 615-44, 
1926 [A]. The outstanding result of this work is 
that, contrary to former belief, carbon monoxide 
will under suitable conditions, combine with oxygen 
in the absence of moisture ' Mixed in the volumetric 
ratio of 2'r, at atmospheric pressure, these gases 
ignite with increasing difficulty as they are progres- 
aively purified from water vapour, but even after 
six months' drying over phosphoric oxide, they can 
be exploded by means of a sufficiently powerful 
condenser discharge The union is facilitated by 
increasing the original pressure of the gaseous mixture, 
although ıt appears to reach a limiting value of about 
98 per cent 


Pror. Bone stated that spectrograms obtained on 
exploding carbon monoxide with ат, under 25 
atmospheres pressure, showed the complete absence 
of ‘steam lines,’ thus proving that the presence of 


steam 18 not essential to the reaction, although under, 


ordinary conditions it undoubtedly plays an inter- 
mediary rôle. High pressure increases the direct 
oxidation of carbon monoxide, whilst the presence 
of hydrogen, as in water gas, favours the indirect 
oxidation. АП previous explanations of the mechan- 
ism of the combustion .of carbon monoxide have 
assumed the continuous decomposition and re- 
generation ofsteam. Prof Bone’s‘ ugly’ fact destroys 
this ‘ beautiful’ hypothesis, and although he has no 
definite substitute to advance, he believes that 
precedent :0nisation of thé combining gases is the 
most probable explanation. A pleasing feature of an 
excellent lecture was the manner 1n which Prof. Bone 
gave credit to his collaborators, Messrs. F. R. Weston, 
R P. Fraser, and D. М Newitt. 


AMONG the 1tems which are to be dealt with at the 
forty-fifth annual meeting of the Society of Chemical 
Industry in London, a session of outstanding interest 
will be that on Tuesday, July 20, when a symposium 
will be held on “ Corrosion.” 
that this symposium 18 a joint meeting of the British 
Chemical Plant Manufacturers’ Association, the 
Institute of Metals, the Inshttution of Chemical 
Engineers and the Chemical Engineering Group, it 
cannot fail to be of very general interest. British 
contributions will be described by a group of re- 
cognised authorities, including Mr. Uhck R. Evans, 
who will deal with “ The Fundamental Principles of 
Corrosion,’ Mr Р. Parrish, who will speak on 
“ Corrosion and Erosion," and Dr. W. Н. Hatfield 
and Messrs. T С. Elhott and С. В Willey, who will 
discuss ‘‘ Chemically Resistant Steels.” Possibly in 
no branch of motallurgy has there been such great 
advancement, both during and since the War, as in 
connexion with the production of resistant steels and 
acid-resisting irons. Novel methods of manufacture 
and the alloying of some of the less common metals 
with iron and steel have produced alloys of a chemical 
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resistance quite unprecedented, and the steels which 
are to-day bemg produced to withstand corrosion 
are far in advance of the earher forms of stainless 
steals, which are chiefly martensitic. The newer 
corrosion-reeisting steels are austenitic, 4.6. they are 
softened by quenching from a high temperature, as 
in the case of manganese steel, whilst the acid- 
resisting irons have been also greatly improved 
recently, both from the point of vieweof homogeneity 
and toughness, resultant upongcareful methods of 
heat treatment Another joint meeting on the same 
date, of the London Section of the Society of Chemical 
Industry and the Biochemical Society, 13 on “The 
Scientific and Industnal Problems presented by the 
Hormones—the Natural Drugs of “the Body,” to be 
opened by Dr H H Dale. 


In his address to the Royal Geographical Society 
at the anniversary meeting on June 21, Dr. D. С. 
Hogarth pointed out how mistaken is the 1mpression 
that no important work in geographical exploration 
remains to be done Apart from polar regions, 
southern Arabia, and central Australia, where large 
virgin tracts of territory exist, there still remains a 
great deal to do 1n many parts of the world in the 
regions intervening between known and’ charted 
routes. For intensive surveys ın topography alone 
there is still a great field, and an even greater one 
for specialsts in various sciences. Dr. Hogarth 
commented on the ever-present appette for the 
sensational which tends to divert public interest and 
available funds from senous work to spectacular 
achievements. Each air dash to the Pole probably 
absorbs the interests, energies, and funds sufficient 
to furnish а dozen expeditions which would bring a 
hundred times more copious and valuable returns to 
geographical science As a subsidiary aid to land 
exploration, aircraft have proved valuable; and pro- 
longed flights are no doubt of value m the develop- 
ment of aerial navigation, but they can add little 
of importance to geographical science. The work 
that is required to-day is not spectacular, but it 1з 
important and varied enough to absorb all the 
explorers and funds available. 


e 

THAT gold exists ın sea-water 1s a well-known fact : 
that 1t can be profitably extracted is а belief that has 
enabled many a company promoter to batten upon 
a credulous public. This belief has now received 
another blow. At the annual general meeting of the 
Verein Deutscher Chemiker, held in Kiel on May 26-30 
last, Prof. F. Haber communicated the results of а 
research which he and Dr J. Jaenicke have been pro- 
secuting for several years. Whereas earlier investi- 
gators found the gold-content of sea-water to be 5-10 
mgm per metric ton, their work on 5000 samples 
collected from many seas and from different depths 
has shown that the amount present is far smaller. 
Water from the South Atlantic contained less than 
oor mgm per ton, water from the bay of San Fran- 
cisco а little more, and samples from the Polar seas 
four or five times this quantity Melted ice from the 
Polar seas was often considerably richer in gold. The 
form in which the gold occurs in sea-water 1s not, аз ^ 
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pre*iously supposed, as dissolved auricbloride, but 
ва а mineral slime or as a constituent of the plankton 
organisms. Its separation is effected quantitatively 
by adding a minute amount of alkali polysulphide and 
a trace of copper, and then filtering through fine sand 
charged with sulphur. This process, however, would 
not be practicable on an industrial scale. Although 
there may be localities comparatively rich in gold, the 
attempt to discover them would resemble the task of 
hunting for a hypothetical needle in a haystack. 


Visitors to the Natural History Museum at South 
Kensington should find much to interest them in the 
greatly augmented series of enlarged models of 
disease-carrying insects and ticks, which has just 
been arranged for their benefit in the Central Hall of 
that institution, and of which a demonstration was 
given to representatives of the press on the afternoon 
of June 23. Initated more than a quarter of a 
century ago by Sir Ray Lankester, with models of 
the then best known of the tsetse-flies, and of two 
typical mosquitos, and somewhat extended in more 
recent years, the series, with the latest additions, 
now embraces no fewer than eleven -species of insects 
and three arachnids The new models among the 
insects include representations of the internal anatomy 
of an infected malarial mosquito; the common 
household. mosquito of the tropics, a carrier of the 
. causal agent of Filariasis; the preliminary stages of 
the yellow fever imnoequitó; the tiny, midge-like 
transmitter of sand-fly fever, with its larva and 
pupa; a small West African horse-fly, which conveys 
the cause of Calabar swelling ; the preliminary stages 
of one of the tsetse-fly carriers of sleeping sickness ; 
the eggs and mouth-parts of the body-louse; and 
the preliminary stages and adult female of the tropical 
rat-flea, the most important сагпег of plague. An 
addition to the models of ticks is a colossal repre- 
sentation of tbe transmitter of tropical African 
relapsing fever. Under the supervision of members 
of the Museum staff, the models have been executed 
with remarkable skill and attention to detail by 
Mrs. E. D. Blackman, Miss Grace Edwards; and 
Mr. A. J. Engel Теги. Now that the importance of 
insect-borne disease to the British Empjre and the world 
at large is receiving ever wider recognition on the part 
of administrators, it is well that the matter should 
be brought to the notice of the general public ' To 
tis end no better means than that afforded by this 
‘striking collection of models could possibly have 
been devised. 





ENG.-VICE-ADMIRAL Sir  RoszRT В. Daon, 
Engineer-it-Chief of the Fleet, has accepted the 
presidency of the Junior Institution of Engineers for 
the year 1926-1927 1n succession to Mr. ].S Highfield. 


MAJOR-GENERAL STR MATTHEW Н G. FELL, K.C.B, 
C.M.G., has been appointed Director-General, Army 
Medical Services, in succession to the late Lieutenant- 
General Sir William В Leishman, K C.B , K.C.M.G. 


Pnor. PAUL SABATIER, For. Mem. R S., of the Uni- 
versity ef Toulouse, and -Nobel Prizeman in 1912 
for chemistry, has been awarded the Albert Medal 
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for 1926 of the Royal Society of Arts, in recognition 
of His distinguished work in science and of the services 
to industry rendered by his researches in physics and 
chemistry, which laid the foundation of important 
“industrial processes. 


Mr. С. S. W. Manrow has been released by the 
Association of British Chemical Manufacturers to 
devote part of his time to the appointment of secretary 
and,editor of the Faraday Society and secretary of 
the Institute of Physics, pending the completion of 
final arrangements for carrying on the official work 
of these bodies. Mr. Marlow was assistant secretary 
to the Institute of Chemistry from 1919 until 1925. 


AN earthquake of unusual violence and long dura- 
tion occurred in the eastern Mediterranean at about 
то р.м. on June 26. Much damage to property was 
caused in Crete, and apparently, to a less extent, in 
Rhodes The principal shock, as in so many of its 
predecessors in south-eastern Europe, was felt over 
a very wide area, from the Ionian Islands and Greece 
to Cairo and so far east as Jerusálem. The disturbed 
area cannot be less than 1200 miles long from north- 
west to south-west, and about 800 miles wide, the 
total area being about 750,000 square miles. The 
epicentre was probably near Crete and between that 
island and Rhodes. 


IN view of the enormous amount of scientific and 
other special information now available in periodicals 
and libraries, an aseociation — The Association of 
Special Libraries and Information Bureaux — was 
formed to assist in making such information avail- . 
able to all who wish to use it. With the assistance 
of the Carnegie United Kingdom Trust the-Associa- 
tion has undertaken, as one of its first activities, the 
compilation of a directory of sources of specialised 
information in Great Britain and Ireland. The 
general editorship of this work has been entrusted 
to Mr. С. F. Barwick, formerly Keeper of Printed 
Books at the British Museum. 


PRoonzss is being made towards uniformity in the 
issue of wireless time signals. We learn that the 
signal from the Cape is now to be brought into hne 
with the modified Onogo system recommended at 
the meeting of the International Time Commussion in 
July 1925 апа issued from the French stations since 
the beginning of this year. This signal is emitted 
from the Slangkop Wireless Station and originates at 
the Royal Observatory, Cape of Good Hope. The 
change requires the introduction of & new trans- 
mitting apparatus, the coet of which is to be defrayed 
by the Union Government Multiplicity in the form 
of time signals is nothing but a disadvantage, and 
the change will be a great satisfaction to users of the 
mgnal and especially to mariners. It 1s expected to 
come into operation early in 1927. 


Tug Royal Sanitary Institute 1s celebrating its 
jubilee by holding an Imperial Congress at the Central 
Hall, Westminster, on July 5-10, under the presidency 
of the Minister of Health, the Right Hon. Neville 
Chamberlain. More than тооо delegates have been 
appointed to attend by Government Departments, 
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including the Ministries of Health of England, Scotland, 
and Northern Ireland, the Ministry of Agriculture, 
H.M. Office of Works, the Home Office, War Office, 
Board of Control, and the Air Ministry. Many 
foreign governments, and municipal authonties, learned 
sociehes, and universihes throughout the United 
Kingdom will also be represented In connexion with 
the celebrations a handbook has been prepared record- 
ing the history and activities of the Institute, together 
with special articles dealing with sanitary progress 
dunng the fifty years 1876—1926, from the medical, 
engineering, architectural, parhamentary, legal, public 
admunistration, colonial, military, and naval aspects 


Tux American Chemical Society, which was founded 
in 1876, celebrates its fiftieth anniversary m Phila- 
delphia, Pennsylvania, US.A., on September 6-11 
next Н is anticipated that some 3500 chemists from 
all parts of the world will be present. The Society 
wil meet in eighteen divisional gatherings, dealing 
with vanous branches of pure and applied chemistry. 
Many of the divisions wil hold special symposia of 
papers and addresses of importance from authorities 
in their respective fields. In addition, there will be 
two general meetings of the whole Society No 
direct invitations or requests for the appointment of 
special delegates are being sent out ; all non-Amenican 
chemusts are invited to attend and take part in the 
meeting on the same basis and under the same con- 
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ditions as members of the Society. Foreign chemists 
expecting to attend the meeting should, if possible, 
communicate with Charles L. Parsons, Secretary, 
Mills Building, Washington, DC, U.S A. 


Tae latest catalogue of Messrs. Heffer and Sons, 
Ltd , Cambndge, (No. 269) 13 devoted to second-hand 
books on physiology, andtomy, medicine, roology, 
biology, anthropology, and ethnology. Many of the 
works listed are from the librfnes of the late Sir 
William Bayliss and Sir Francis Darwin. The pub- 
lishers offer the catalogue free upon application. 


Messrs. Watts and Co are about to reissue, in two 
volumes, Herbert Spencer's “ Autobiography " which 
for some time has been out-of-print. They have also 
begun a new cheap senes of volumes entitled ‘‘The 
Forum" Among future works will be “ The Ongin 
of Life," by Sir Edward Sharpey Schafer, and “ The 
Goodness of Gods," by Dr. E. A. Westermarck. 


Mzssns. Bernard Quaritch, Ltd., 11 Grafton Street, 
Wi, have just issued another useful catalogue— 
No. 400—dealing with some 2000 second-hand works 
on botany, agriculture, early medicine and surgery, 
forestry, frait-culture, gardens and gardening, herbals, 
modern medicine, and tobacco. It should certainly 
be seen by all readers interested ın these branches of 
knowledge. 





Our Astronomical Column. 


THE ATMOSPHERE OF Mars.—In August 1924 Mr. 
м. ht obtained at the Lick Observatory photographs 
ars in ultra-violet, yellow and red light. e 
Mops showed a larger image than the others, but 
ve scarcely any detail on the planet's surface. 
. Fessenkoft, of the Moscow Astrophysical Institu- 
tion, makes some calculations on the subject in Asir. 
Nachr. No 5450 He concludes that the observed 
facts are best satisfied by supposing that the upper 
layers of the SE ed atmosphere contain fine dust 
which is n Y Ped to ultra-violet light, but 
arent to d yellow hght. As to the 
nity of fine dust at great heights, reference may 
be made to the Krakatao eruption of 1883. The dust 
remained suspended in the upper ær for more than 
а year, causing remarkable sunsets all over the world. 
THE POLAR COMPRESSION oF URANUS —An article 
by C Wirtz in Asty Nach No 5441 gives a new 
estimate of the oblateness of Uranus by comparison 
of its brightness át the Uranian equinoxes and 
solstices The inclination of the axis 1s so high that 
at the solstices, which occurred in 1861 and 1903, the 
terminator растру comcides with the fart 
equator, and the outline appears almost 
the equinoxes, which occurred in 1882 апа 1924, 
poles are on the terminator, the oblateness reaches z^ 
шахипит and the ight а minimum. A discussion of 
all the available determinations gives the m tudes 
аз 5 46? at maximum, 5 672 at minimum. The light. 
range 1s concluded to be between o 15™ and 025”, 
from which a compression in the neighbourhood of 
тє 18 deduced. e author concludes that lon 
continued photometric measures by modern metoda 
would determine the compression more accurately 
than micrometrical measures of the disc The rangein 
the values found by the latter method is considerable. 
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CEPHEID VARIABILITY.—In an article on the 
8-Cephei problem, published ın the A Ki della Pontificia 
Accademia delle Scienze (Nuon Lincei), the Rev. J С. 
Hagen,'S.] , Director of the Vatican Observatory, 
deprecates the antagonism which has arisen between 
the two theories which have been advanced to 
explain the variability of the light emitted by stars 
of this type. In some papers, especially those in 
English, the pulsation theory 1з referred to as the 
generally accepted theory, while, in a recent publica- 
tion of the Ottawa Observatory, it 1s asserted that 
the ordinary binary theory may almost certainly be 
definitely ruled out of court. Such statements are 
кашу justifidti in view of the fact that no clear and 

ecise answer has yet been Ex to the questions : 
) Where. on the umpulse tor the pulsations come 

B ? ) how are the pulsations maintamed 
uniform cy A ? А natural answer 18 furnisifed 
to both of these queries 1f а @Cephei star 18 regarded 


co a UT m; the pulsations would then be 
саду excited by the approach of the satellite 
ind em last only from one eruption or hght 


maximum to the next. In this way the mathematical 
theory of pulsations receives the mechanical basis 
hitherto’ lacking, and, moreover, the undulations 
observed in the descending branches of the light 
curves find their most obvious explanation On the 
other hand, no invincible argument against the 
resence of a satellite has ever been brought forward. 
far as analogy with other celestial phenomena 18 
concerned, there 1s in the entre heavens no well- 
proven example of periodic changes due solely to the 
internal forces of a star, especially now that some 
long-period variables have revealed thempelves as 
binary systems, whilst striking examples of lght 
eruption are provided by comets рле {һе вип, 
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Research Ifems. 


Tug PERUVIAN QurPus.—Baron WNordenshnold 
continues his study of the quipus, the systematically 
knotted cords found in Peruvian graves, in the second 

of No 6 of his “ Comparative Ethnographical 
tudies ” (Goteborg: Elanders Boktrycken сте 
bolag) Не here follows up his previous suggestion 
that the quipus have a dalendrical significance by a 
detailed study df seven quipus on a numerical evalua- 
tion of the knots acgo to their position and the 
colour of the cords. Аз ds the ancient Peruvian 
calendar, the statements of early wnters are ambigu- 
ous and contradictory as to the division of the year 
into months, the extent to which the distinction 
between the lunar апа solar year was recognised, and 
the date on which the year began. It is possible that 
this confusion arose out of the fact that the more 
intimate and accurate knowledge of the calendar was 
confined to the priests, with whom the whites were 
lees likely to come into contact, while the common 
people, m whom these writers obtained their 
information, used the lunar year; the solar year, 
divided up into months of thirty days with five inter- 
calary е being the property of tbe learned and not 
in generaluse everywhere Certain results common to 
the quipus here examined are found to emerge from 
the numerical evaluation. It would appear that the 
Incas worked with solar years of 365 days and with 
months of either 294 or 30 days, the classification of 
knots according to the colour of the strings producing 
both results on the same quipus The number 7 has 
special significance. The Incas worked both with 
synodical months and with a division of the 
into r2 months of зо days plus 5 extra days. It 18 
possible that they knew and reckoned with a synodical 
revolution of Jupiter calculated at 397 days. The 
results obtained support the statements of the old 
writers. 


STONE IMPLEMENTS FROM NORTH-WEST PERU — 
Relics of a remarkable lithic ındustry found in north- 
west Peru are figured and described by Mr. C. 
Barrington Brown in -Man for June. Flakes a pi 
ently made by human agency were first observed in 
rgrz at Punta Picos, south-west of Tumbez, on the 
sandy surface of an ancient sea floor now sixty feet 
above sea-level. They were of the simplest type and 
of various materials, showing in every case one side 
as a single fracture. Later similar flakes, with a few 
showing secondary pressure flakang along an edge, 
were found at many different sites, bn hilltops and 
slopes, mver terraces and plains. In 1924, on the 
occasion of а second visit to that locality, not only 
large quantities of flakes, several reworked, were 
fotind, but also stone implements of a skilled manu- 
facture, polished axes, mortars, bowls, etc At the 
head of а canyon was found а piece of worked slate 
which may be а phallus In three places flakes were 
found with modern Inca remains which may have 
been due to Inca occupation of ancient sites. So far, 
finished implements have been found in one locality 
only. In the majority of cases no рне fragments, 
no bones, and no metal were found. The most 
interesting and important site is that of El Estero, а 
small pond 22 miles inland due east from Cabo 
Blanco on the highest point, at ап elevation of 85 feet 
above sea-level, of a low pass through the Buitre hills. 
Most of the axe-heads and 1mplements were lying on 
the surface a few yards from the trail. The area of 
habitation covers about Iooo square with ап 
accumulated thickness of reddish-grey earth of about 
4 feet. “Here thirty-one axe-heads were found, all 
except one showing а feature unique in axe-heads, 
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the sides and butt be filed down into & flat or 
flightly concave face e butts are provided with 
pod ears of unusual shape. Two examples 

m Ecuador in the British Museum have the pro- 
tuberant ears but not the typical flattened butt and 
sides. The absence of pottery suggests a pre-Inca 
industry. 


Brrps IN SOUTH AMERICA —Comparatively little 
is known of the migration of birds in the southern 
hemisphere, and in order to some extent to repair 
this blank, A. Wetmore spent ten months in the 
southern States of South America, particularly to 
observe North American birds in their winter quarters, 
and of these more especially the waders. The results 
of this expedition, which lasted from June 1920 until 
Арг] 1921, have recently been published (Smithsonian 
Institution, Usted. States National Museum Bulletin, 
133, ‘‘ Observations on the Birds of Argentina, 
Paraguay, Uruguay, and Chile"). Theycomprise much 
more than the main object of the journey, for his 
travels in Argentina, Paraquay, Uruguay, and Chile 
brought the author in contact with many native 
birds, r which he has made comprehensive 
and excellent field notes. The descriptions of several 
racial forms new to science have Еау appeared 
1n other scientific publications, but are here repeated. 
Many valuable notes on mugration, a detailed itinerary, 
& good map, and many excellent np he of the 
various types of bird country, add to the interest of 
this contnbuton to the knowledge of South Amencan 
bird hfe. 


THE SOURCE or HYDROGEN SULPHIDE IN THE 
Brack SEA WATERS —It has long been known that 
the upper layers of the waters of the Black Sea only 
are free from hydrogen sulphide, which 18 present 
from the depth of 150 metres downwards, so that no 
life except bactena 18 jene between 150 metres 
and the bottom (2188 m. за the deepest parts). 
No was known, however, аз to the origin of 
this h gen sulphide, and only recently Prof. B. L. 
lesatchenk has proved that it 1s produced from the 
sulphates dissolved in water by anaerobic bacteria 
similar to Mitcrospiva astuans, known from the 
northern seas. The Black Sea organism 1s exceedingly 
active and can produce so much as о 3 gm. of hydrogen 
sulphide per litre of water. A from this organism, 
there are in the bottom mud of the Black Sea some 
other bactena able to produce hydrogen sulphide 
from albumins, but their productivity 1s far lower 
and the conditions for it m the depth of the sea are 
less favourable. Another problem mvestgated by 
Prof Issatchenko was why the surface layers of water 
are free from hydrogen sulphide This was formerly 
ascribed to the presence of an intermediate layer 

pulated by bacteria which are able to oxidise 
буйреп ае produced in Ње deeper waters. 
Мо such bacteria could be found by a systematic 
sampling of water, and ıt ıs concluded that the oxida- 
tion of hydrogen sulphide in the upper layers 1s due 
simply to the circulation of water (Priroda, 1925, 
Nos 4-6). 


DusrING BY AEROPLANE AGAINST MOSQUITOES — 
Circular 367 of the United States Department of 
Agriculture is devoted to an account of experiments 
carried out for testing the bites of employing 
aeroplanes 1n the control of the breeding of Anopheles 
mosquitoes. The authors, Messrs. W. V. King and 
С.Н. Bradley, mention that Pari green was dis- 
tnbuted from aeroplanes on the extensive marshes 
and swamps near Mound, Louisiana, in 1923 and 
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1924. Ав the Paris n is effective in very small 
quantities, ıt was diluted by mixing with an inert 
carner, fine sihicious earth ang mostly used No 
special difficulty was experien in distributing the 
insecticide over open water or rice fields: the most* 
difficult conditions encountered were in heavily 
wooded areas where the water was protected by 
dense ífohage. In the latter conditions a larger 
amount of the arsenical їз required as compared 
with about half a pound per acre in open areas. 
The two final tests of 1924 gave particularly clear- 
cut results. In areas overgrown with aquatic 
vegetation, 88 per cent to nearly тоо per cent of the 
Anopheles larva were destroyed. Controls were 
made by the use of open porcelain pans of water 
containing ten larve each. These were placed at 
the different stations before the dust was applied 
by aeroplane, and were examined the following day 
for the percentage of larve killed. 


GENETICS OF THE CABBAGE TRIBE —The cabbage 
tmbe forms an interesting variation group. АП the 
forms of cabbage, kale, kohl rabi, brussels sprouts, 
broccoh and cauliflower, are believed to have been 
derived from the wild Brassıca oleracea found оп 
various Euro coasts, for example, on the cliffs 
at Dover. һе ancient Greeks recognised three 
vaneties. The others have appeared since, but 
little is known as to how or when Mr. M. S 
Pease (Journ Genetics, vol. 16, No 3) з makin 
a езш study from crosses of savoy, kale, an 
kohl rabi Kale is found to have two independent 
factors, ın the absence of which the cabbage heart 
develops, one factor giving an intermediate condition. 
Malinowsla found three polymeric factors for heart 
in certam other cabbages. The heart factor also 
shows linkage with a number of others, and some of 
these linkages, as of curly leaf with heart, are of 

iar character, showing а strict association 
tween degrees of hearting and degrees of smooth- 
ness, Although there is difficulty im classifying 
degrees of h , Pease obtained consistent results 
by wing the F, and Е, and back-crossmg А 
iar monstrosity (Asparagodss) m which leafy 
outgrowths occur on midribs of the leaves, was 
first described ın Gerarde's “ Herbal," but is believed 
to be as old аз the Greeks. It behaves as a simple 
domunant in crosses. Another independent factor 
gives the difference between the purple and green 
types Pease distinguishes m addition two linkage 
groups, one containing a factor (a) for heart, (b) for 
tallness, and (c) for curhness of leaves The other 
group contains the other heartıng factor as well as 
rs for petioles, lyrate leaves, and broad leaves 
Thus four linkage groups have already been recog- 
nised, while the number of chromosome pairs is nine. 
Difficulties of observation arise from the fact that 
the multiple factors frequently give an apparently 
continuous series of variations, and self-sterihty 18 
also 1nvolved. 


ОмоѕоАт, Forms or Fossi. CnarNorps.—Among the 
unusual forms of crinoids described by F. Spmnger 
(Proc U.S. Nahonal Museum, vol. 67, art. 9, 1926) 
are those in which the stem loses its characteristic 
тере becomes coiled, and the tolumnals (stem 
plates) are flattened or concave at the inner side and 
consequently crescentic or elliptical in cross-section ; 
the ситі, instead of occurring in whorls around the 
stem, are borne only in two rows at the flattened 
or concave side In such crinoids there 13 a tendency 
for the crown to bend back upon the stem, and for 
the stem to coil around it in The opposite direction 
in such a way that the crown may be tightly enclosed 
within the coil and completely enveloped by the 
curri This character, which was evidently protective, 
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onginated рш in а number of unrelated 
enera ranging from the Suunan to the Carbon- 
iferous. Other crinoids are described with the arms 
in а recumbent position instead of being outstretched 
or folded together as 1s the case with existing forms, 
in these the arms were normally pendent, with the 
florsal side pressing backward upon the calyx and 
stem. 

THe DEPTH OF ORIGIN оғ EARTHQUAKES —More 
than any other living man Mr. К. Ð Oldham has 
helped to bring the science of seispology to 1ts present 
vigorous state, and his latest contribution to the 
subject 1s, like most of his work, of fundamental 
importance Dealing with episetsms (surface shocks) 
as opposed to bathyseisms (deep-seated shocks), Mr 
Oldham shows that the depth of origin can be calcu- 
lated from an empirical formula based on the in- 
tensities at a point directly above the disturbance 
and at another distant point (Q J Geol. Soc, vol 82, 
1926, 67; and The Observatory, March 1926, p. 
86). ge of energy by absorption 1з allowed for 
from а study of шие that have been worked 
out in great detail Applying the formula to 5605 
Ісарап shocks that occurred between the years 1897 
and тото, he finds that 90 per cent originated at 
e of less than 8 km., and only 1 per cent. gave 
a depth greater than 30 km From the long-distance 
records of bathyseisms, Prof Turner has found that 
most of these disturbances originate at a depth of 
about 200 km, with smaller proportions at about 
тоо km and зоо km  Fracturing of the rocks of the 
outer crust 1з by far the most probable cause of the 
Surface shocks, but this explanation is out of the 
question for bathyseisms. Changes of state accom- 
panied by changes of bulk might cause the long- 
distance earthquakes and at the same time fracture 
the surface rocks, thus leading to a nearly simultaneous 
episeism. The San Francisco ai e was a com- 
pound phenomenon of this kind e local effects 
indicated a depth of 20 km., while the long-distance 
records gave 140 km Seismology thus becomes the 
Study of two very different types of earthquakes. 


GEOLOGICAL Trug — In the Phi. Mag. for May 
1926, pp. 1055-74, Dr. Arthur Holmes gives a review 
of all the evidence in favour of the longer estimates 
of geological time which have been based on lead- 
ratios. e adverse criticisms by Prof. Joly are 
shown to be founded either on faulty data, or on 
speculations that are not necessarily true. The 
sodium method is rejected on grounds already re- 
viewed in NATURE (April 24, p. 592). It:s suggested 
that the discrepancies in thorium minerals are due 
to the fact that lead present as oxide or silicate would 
be more easily removed by percolating waters than the 
lead in uranium minerals, which is most probahly 
present as а highly insoluble uranate. Ап analysis 
of atomic weight determinations on lead from thorum” 
minerals supports this conclusion, and shows further 
that there can be very little actinium D in‘ uranium 
lead’ Thus the ages calculated from the lead-ratios 
of uranium min , iÍ they are otherwise free from 
bed aan cannot be more than a few per cent. too 
high. The variation in the radii of uranium haloes 
18 shown to be explicable by other hypotheses besides 
that advocated by Joy, so that no evidence з valid 
along this hne of attack until the 18topic constitution 
of ‘uranium’ has been revealed It is concluded 
that the time elapsed since the crystallisation of the 
middle pre-Cambrian pegmatite-minerals of Norway, 
Sweden, Texas, Ontario and Africa 1з of the order of 
tooo milion years No higher E are yet well 
established, though the age of the oldest roeks must, 
of course, be considerably greater than these of the 
middle pre-Cambrian. 
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RATE or AERATION OF WATER.—W. E. Adeney 
has published a series of observations 1n which he has 
determined the rates of solution of oxygen, expressed 
in iube of saturation, by films of de-aerated 
fresh, or salt waters, 0-05 cm. thick, when uniformly 
exposed to the aur, and independent of evaporation 
and downward streaming (“ Оп the Rate and 
Mechanism of the Aeration of Water under Open-air 
Conditions,” Ses. Proc. . Dublin Soc., 18 (No. 20), 
211-217, Аргу, 1926). has been followed by 
determinations of the rate of soluhon by quiescent 
columns of water. * Owing to the cooling produced 
by evaporation, minute streamlets sink towards the 
bottom In the case of salt water, density changes 
also assist the mixing. Movements occurring at the 
surface facilitate the saturation of the water with 
pes Quantitatwe results are given for certain 

ting cases, and suggestions made as to the probable 
values under various intermediate conditions 


SPECTRA OF EXPLODED METALS —In the Scents 
Papers of the Institute of Physical and Chemical Re- 
search, Tokyo, vol. 4, No. 48, Т. Hori describes some 
interesting experiments on the spectra of exploded 
metals bv the method of Anderson. A thread of 
mercury contained in а fine capillary tube, when ex- 
ploded in that way, gave а ood continuous spectrum 
crossed by some absorption lines of mercury Other 
metals gave a less satisfactory continuous back- 
ground, but when exploded in the form of fine tubes 
containing mercury, many absorption lines were seen 
on the continuous spectrum produced by the mercury 
Under reduced pressure the Swan spectrum appeared 
in absorption by this process, owing to the presence 
of oil 1n the explosion chamber. A satisfactory sub- 
Stitute for mercury as the source of the continuous 
background was found in incandescent carbon 
particles produced by placing asbestos fibre saturated 
with petroleum at the exploding centre. Several 
absorption spectra—including bands of compounds 
and series and non-series lines of elements—were 
produced by this device. In the same volume (No. 
56) Messrs. Fukuda, Kuyama and Uchida record the 
appearance of several hnes, forbidden by the spectro- 
scopic selection rules, in the spectra of constricted 
arcs $5 vacuo, while Fukuda, іп No. 55, records the 
p of similar lines in vacuum tubes carrying 

eavy discharges. 

CARBON 'TETRAFLUORIDE.—In the issue dated 
May 31 of the С. R. Acad. Sc, Paris, Messrs. Р 
Lebeau and A. Damiens give an account of the 
о and properties of carben tetrafluoride, 

F, from which ıt would appear that the compounds 
previously described under that name were far from 

ure By the direct action of fluorme on various 
arms of carbon and passmg the products of the 
Jeacton through a vessel cooled with ата aur, a 
colourless liquid is obtained which, from its varying 
boiling-point, 1з obviously a mixture. The most 
abundant constituent of this mixture was isolated by 
repeated fractional distillation and was found to boul 
at about -150°C The gas 1s odourless and without 
action on water, 1s not attacked by aqueous or by 
alcoholic potash (differmg from the gas hitherto 
described as carbon tetrafluoride Moissan and b 
Chabné), and is not even attacked by fused 

at 740° C Its composition was established by the 
reacton with sodium heated to 500° C., which 18 
according to the equation CF,+4Na=Ci4NaF. It 
also reacts with metallic calcium at about 700? C, 
giving calcium fluoride, calcium carbide, and carbon 
A repetition of the work of Chabnré has established 
that the«ubetance described by him as carbon tetra- 
fluoride was a mixture, the principal constituent of 
which was a fluochlonde, ССІ,Е,. 
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БЕОРАСАТТОН oF КАЮІО Waves.—Radio engineers 
аге making strenuous endeavours to understand the 
mechanism of radio transmission. The Radio Cor- 
рогаһоп of America and its associated companies are 
emaking systematic researches, both theoretical and 
experimental, to discover this mechanism. They 
admit that electric currents in wires, in a vacuum and 
in electrolytes, can be explained by means of the 
electron, but the structure of the electromagnetic field 
still remains a mystery Each new discovery in Jong- 
wave and short-wave propagation 18 eagerly studied 
with this end in view. This is shown in the paperread 
by E. F. W. Alexanderson on radio wave propagation 
to the Academy of Swedish Engineers in D uy oi last 
year. After describing the various phenomena gener- 
ally referred to as ' fi g,' he divides the waves sent 
out from a radio station into the earth-bound wave, | 
which 1s guided by the proximity of the conducting 
earth, and the space wave or high angle radiation, 
which 18 guided by refraction in an 10nised layer in the 
upper atmosphere. Long-wave telegraphy depends 
mainly upon the earth wave. Short-wave long dis- 
tance communication depends entirely upon the space 





wave Broadcast reception depends upon the earth- 
bound wave for near stations, and on the wave 
for distant stations. ІЁ 18 stated that at a distance of 


about тоо miles from the station the intensities of the 
two waves are nearly equal. It has been found that 
at a distance of ten sides from а fifty-metre station 
the plane of polarisation of the space wave has been 

by between 20° and 30?. It follows that at 
some distance between бо and go miles the twist 
would be 180°. The earth-bound wave maintains its 
vertical plane of polarisation ; the two waves, there- 
fore, may cancel one another at a distance of about 
тоо miles. This explains ' blind’ spots. As a model 
of radio transmission, he discusses the motion of a 
honzontal rubber sheet actuated by а vertical shaft 
making rotatory oscillations. Straight lines drawn on 
the rubber sheet will appear to have a wave motipn. 
In order to reconcile the old and new points of view 
he thinks it necessary to prove that the electron 1s an 
entity with an aurora reaching from it into infimte 
space. 6 


A New REFLEX CAMERA —Reflex cameras possess 
many advantages, particularly in ri to instan- 
taneous photography, over those of the ordinary 
type The ' Press ' reflex camera recently placed on 

.market by Messrs H. Dallmeyer, Ltd., 31 
Mortimer Street, London, W.1, should help, in large 
measure, to meet the demand for an instrument of 
this type at a reasonable price. We have examined 
one of these cameras, and find it a serviceable and 
well-made instrument, easy to manipulate, and 
capable of pas excellent results — Itis fitted with a 
single wind, selt-capping, focal-plane shutter, giving 
speeds from yrth to rdwsth of a second and capable 
of adjustment for time exposures The shutter runs 
very close to the plate, and is smooth and easy in 
action Тһе hood 1s detachable and can be fixed at 
right angles to its normal position The reversing 
back 1з fitted with a hooded focussing screen, which 
can be used when the camera 1з mounted on a stand 
and critical ed. 18 required Sufficient extension 
18 provided to enable objects at a distance of about 
18 in to be brought into focus. The camera can thus 
be employed for photographic work in the laboratory. 
The outstanding feature of the equipment is the 
Dallmeyer 6 in focus, f/3 5, anastigmatic lens, which 

ves excellent definition over the whole field Its 
Tire aperture makes it extremely useful for very 
short exposures, a8 in certain of Nature photo- 
graphs, or for 1ndoor and other work under restricted 
hghüng conditions. 
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“Explosions in Gaseous Media. 


А GENERAL discussion on different aspects of 
explosions 1п gaseous mixtures took place at 
a meeting of the Faraday Society held on June 14 
at the Institution of Mechanical Engineers, West-* 
minster. The afternoon session, presided over by 
Prof. H. B. Dixon, was devoted to the consideration 
of explosions viewed quite generally. In an intro- 
ductory survey of the subject, Dr. Garner pointed out 
the large number of factors which have to be con- 
sidered. The rate of travel of a flame in a us 
mixture Sppeam to be intimately connected with the 
amount o рын en by radiation from 
the flame-front—and with the thermal conductivity 
of the mixture. It is probable that catalysis also 
plays an important part in the spread of flame, and 
a number of substances were mentioned which can 


be regarded as tive and negative catalysts re- 
spectively. Dr. ardet Чез Га possible mechan- 
ism which he termed energo-thermal catalytus. 


The ignition temperatures of gas mixtures are very 
important both from the academic and the practical 
points of view , Prof. Dixon described recent results 
which he in conjunction with Messrs. Harwood and 
Hee had obtained. Usi the concentnc-tube 
method, the temperature to which the furnace must 
be heated before ignition of the gas muxture takes 
place is dependent upon the time the hot gases are 
allowed to remain in contact; е true ignition 
temperature is taken as being that at which the gases 
unite immediately after mixing. There appears to 
be a crucial for each gas at which the ignition 

int 18 est; above and below this pressure the 
ignition point falls. Using the method of adiabatic 
compression, com ns were made between the 
results obtained with two different pieces of рр 
in which the rates of compression were not identical: 
the lag between the completion of the piston stroke 
and the recoil due to explosion is shortest when the 
compressions are est. 

Methods of measurement of the radiation emitted 

explosions in closed.veesels were described by 
Devi. The infra-red radiation in coal-gas air 
explosions 13 at a maximum dunng the explosion 
period and before the mean gas temperature attains 
its maximum value; it is assumed that the radiation 
18 therefore mainly due to chemical activity and not 
simply to temperature. The introduction of infra- 
red radiation can speed up the combination in a 
closed vessel provided that (т) the radiation 1s of the 
kind which 18 absorbed by the combustible gas; (2) 
nitrogen is present as a constituent of the inflammable 
mixture; and (3) the mixture composition is such as 
to be favourable to the formation ot oxides of nitrogen 
dunng combustion. In the discussion, Mr. Finlayson 
sugai that the shape of tbe explosion vessel 
might have an important effect upon the results 
obtained, and Dr. Ellis showed some interesting 
photographs of the mode of flame propagation in 
closed vessels of different shapes. 

The subject of iomsation in gas losions was 
introduced by Dr. Garner and Dr. Saunders. It 
was pointed out that the results obtained by differ- 
ent investigators are not in entire agreement, but 
the following tentative conclumons can be drawn: 
(1) The ionisation in gas explosions is 
h certain iments seem 
to indicate that a fraction is due to chemical 

(2) Ionisation plays no part in the ignition 
of . (3) It appears unlikely that the ionisation 
of the gas 1n front of the explosion is the cause of the 
pro tion of the detonation wave. (4) The action 
of anti-knocks and knock inducers in the petrol 

ine cannot be explained on the theory that theee 
Sube ncs change the ionisation in the explosion 
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wave. Similar views were expressed in a communica- 
tion from Dr Lind. 

The importance and the applicability of rates of 
flame propagation were discussed by Dr. Payman in 
presenting the results of experiments by Prof. Wheeler 
and himself. The conditions of flame pro tion 
under which the ‘law of speeds’ has been found to 
hold were considered, and it was pointed out that 
from this law it is possible to calculate the speed of 
uniform movement in any mixtgre with аг of an 
industrial gas, the speed of uniform movement of 
the individual with air being known.. In the 
discussion on this paper the point was raised whether 
the of uniform movement could truly be 
r ed as а physical constant. А short account 
of recent experiments in Prof. Hone’s laboratory 
was given by Dr. Fraser, and pho phs were 
exhibited showing the movement of the flame in 
carbon-monoxide-oxygen mixtures. Prof. Jorissen 
contributed to the discussion some remarks on the 
hits of inflammability of gases. 

The rates of detonation of cyanogen-oxy; 
mixtures were dealt with in a paper by Dr. саа bal 
and Prof. Dixon. The detonation velocities ın the 
rapid mixtures gi to be almost ind dent of 
the diameter of the con ing tube. is not 
the case with mixtures largely diluted with nitrogen , 
in the most highly diluted, the detonation wave 1з 
probably never established. From the velocities 1n 
the rapid mixtures the mean specific heats of 
mixtures of carbon monoxide and nitrogen at high 
temperatures have been calculated. 

At the evening session, under the chairmanship 
of Sir Dugald Clerk, explosive reactions were con- 
sidered in reference to internal combustion ев. 
In a brief introduction Sir Dugald Clerk reviewed 
the work on this branch of the subject carned out 
by himself and others during the years. 
Prof. David discussed the extent to which incomplete 
combuston of the 18 responsible for hmiting 
the pressures develo if gas engmes ; about ro 
per cent. of coal-gas remains unburnt at the moment 
of maximum pressure. Various factors which may 


affect the rate of combustion in gas engines were 
touched upon. The greater the degree of turbulence 
of the n8 charge the more rapidly will in- 


flammation spread; the temperature of the gas 
engine charge appears to have only a slight effect 
on the rate of inflammation, but it seems possible 
that the radiation from the cylinder walls may exert 


an appreciable i1Huence 
From his ents with petrol engines Mr. 
Tizard advan the view that the dissociation of 


carbon -dioxide at the temperatures reached 
sufficient to account for the im t fact that 
maxunum power first occurs with shghtly ‘rch’ 
mixtures and remains practically constant over a 
considerable range ip strength of muxture. In 
regard to the posmbility of detonation of a ‘рше’ 
fuel, this appears to depend upon whether a certain 
temperature, characteristic of the substance, can be 
exceeded. Ап which lowers the maximum 
temperature reac during the explomon will tend 
to stop detonation. The view was put forward 
Messrs. Sims and Mardles that metallic anti-kn 
compounds suffer thermal decomposition, and that 
the colloidal metal so produced bnungs about a 
decrease in volume of the unburnt &head of 
the flame. Easily oxidisable metals like lead, nickel 
and iron give positive results ag anti-knock com- 
жең wW. silver and goa are not effectual. 
f. Dixon, Prof. Marks, Messrs. Finlayson, Kay, 
Sutton, Whatmough and others, contributed to the 
discussion. C. C. 
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THE Eastman Kodak Company, of Rochester, 
N.Y., U S.A , has placed on the market a very 
useful colorimeter (Fig. 1) which has a greater range 
of nd than many other instruments of this land. 
Onginally designed by L. A jones (Journal of Ophcai 
Soc America, 4, 420, 1920) for use in connexion with 
war-time problems of visibility and the measurement 
of the colours gi sea and sky, 1t has been adapted, by 
the addition of various accessories, for the majonty 
of laboratory and irtdustrial requirements. ` 
- The fundamental basis of its action ıs the pheno- 
menon of the so-called “ subtractive colour mixture." 
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The Eastman Universal Colorimeter. 


blue-green in order to obtain a series of greens varying 
from blue green to yellow green, and so on; the use 
eof all three wedges in considerable thicknesses will 
produce the darker colours. A neutral wedge and 
шешу colour filters are added to increase the 
coiour range, which includes all hues and saturations 
up to bigh values. Only some of the most highly 
saturated colours cannot be matched, such as, for 
éxample, a very strong emerald green. 
The colorimeter 1s so built that light derived from 
& standard electric lamp and passing through the 
wedges uluminates опе half of the field of view, while 
the other half is illuminated by 
a from the object under test. 
us the colours of objects may 
be measured tm siu, or samples 
may be specially mounted and 
illuminated for examination in 
the fittings which are provided; 
these include one d ed for 
о ue objects, another for colour 
ters, and another which is de- 
signed to intensify the hue com- 
nent in colours of low satura- 
ion by the use of multiple reflec- 
tions from the coloured surface. 
The colour scale is necessarily 
arbitrary, bnt it i8 claimed that 
ап adequate permanency of the 
wedges has been secured, so that 
the instrument as it stands should 





Ета. 1.— The Eastman colorimeter. 
‚ To illustrate this we may e three colour filters 
aa es 


for which, in turn, the main rption is in the red, 
green, and е parts of the Secum dee the filters 
will & blue-green, magenta, an ow, Tespect- 
ively ET wil easily be understood that by ш 
these in pairs, the primary colours red, green, ап 
blue may be produced 1n the transmitted hght 
For the purposes of the colorimeter these sub- 
tractive primaries (blue-green, magenta, and yellow 
colour filters) are used m the form of long and thin 
wedges of dyed gelatine, suitably mounted so tbat 
v&rious thicknesses of the abeorbing medium can be 
introduced into the light beam by shding the wedge 
eltoitsownlength. By this means 1t 18 ble, 
or example, to ‘mix’ varying amounts of yellow with 


: 


be of utihty for such industnal 

purposes as the standardisation of 
paints in manufacture and the like, but ıt 13 not easy 
to judge how far the scales of separate instruments of 
this kind would agree. 

In order to convert the readings of the instrument 
into the usual colorimetric terms of ‘ hue, saturation, 
and bnghtness,’ a special calibration of the wedges 
would necessary ; the accurate transformation 
would always be а somewhat cumbersome process, 
though tme could be saved by suitable tables and 
graphical methods. 

he instrument 18 well made and finished, and is 
very simple in operation. Provided that the difficulty 
of deahng with higbly saturated colours is borne in 
mind, 1t should meet the needs of many who have to 
make colorimetne measurements. L C.M. 





The World's Forestry Congress. 


[НЕ World's Forestry Congress was held at Коше 

on April 29-May 5 Тһе meeting was preceded 
by a visit on Арг] 27 to the Milan Exhibition, at 
which a certain number of delegates inspected the 
forestry exhibit and a section dealing with wood- 
utilising machinery. Fifty-eight countries were repre- 
sented at the Congress, most having from two to five 
Government delegates and a, varying number of 
others who represented their countries but were not 
specially deputed to do so. Most of the European 
countries had strong deputations, as also had the 
United States of America The heads of the delega- 
tions representing Great Bntain and the Government 
of India respectively were Lord Lovat and Prof 


E. P Stebbing 

At a preliminary еще of the Technicgl and 
Scientific Committee on April 28, the honorary 
presidents, president, and vice-president of the Con- 
gress were elected, and afterwards the presidents 
and vice-presidents of the five sections into which 
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the Congress ,was divided for working purposes. 
The pregdents of the Co were Itabans. The 
vice-presidents were from y, United. States, 
Great Britain, Dutch East Indies, Japan, and Norway, 
and the presidents of sections from Sweden, Crecho- 
slovakia, Spain, France, and Brazil 

The opening meeting of the Congress was held on 
Apri 29, Н.М. the King of Italy and M Mussolim 
being present. This was followed by a general meet- 
ing, and later by & meeting of heads of delegations 
at which the work to be carried out was finally 
sanctioned. Two days, May 31 and June т, were 
devoted to & visit to the Forest School at Florence, 
and to an excursion to the forest of Vallombrosa 
Three days were allowed for the work of the sections, 
each section having three mee of three hours each. 
Sections I and III. met at same hours, and 
sections II, IV. А and IV B. It was not therefore 
possible for any one delegate to attend all the meetings 
of each section. Since many Governments were well 
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represented this would have been ifnmaterial had the 
agenda of each section been confined to well-defi&ed 
branches of forestry Unfortunately, however, there 
was a certain amount of overlapping, and this proved 
somewhat of a hardship. Some transfers of subjects , 
were made between sections, at the request of 
residents and vice-presidents. It became inevitable, 
at proved rather confusing for the rank and file of 
the delegations. . 
Briefly, Section І confined itself to questions dealing 
with forestry statistics, policy, economics, legislation 
and instruction in sylviculture ; Section I., trade and 


ind in timber, and in forest products in general; 
Section TII., technical problems to sylviculture 
and forest management; Section IV, А, control of 


torrents, reafforestation of mountain areas, plant 
diseases and wind damage, forestry propaganda and 
improvement of game and fisheries ; Section IV, B, 
tropical forestry resources, sylviculture, protection 
End management and research in tropical forests, 
uses and export of tropical timbers Resolutions on 
tirao MALES FAS poari у ешрш 
accepted at the general meeting of the Congress 
on | 
Tinte difficulties were of course a t trouble, 
and resulted in an enormous waste of tme. The 
languages declared for use were French, English, 
German, Italian and Spani The last two were 
iven up at the outset. French was the language used 
foni tbe chait dt all теб , and was the language 
(with English) used 1n the daily reports of agenda, etc., 
issued during the meeting. But translations into 
Enghsh or German had constantly to be made during 
the meetings. It is obvious that & certain nsi- 
bility rests on Governments in this matter, and that 
however eminent a man may be ın his own branch of 
study, he loses the greater part of his utility to his 
Government, and wastes the time of En LR ы 
Congress, if he can only speak his own language. 
Some 247 papers were presented to the ; 
a proportion only being read in précis form. t 
the Rome Congress was а success is beyond doubt. A 
careful study of the gs will show that work 
of a very valuable character was accomplished, which 
should prove of use to the Governments of the various 
countries which have forest areas of importance to 
conserve. 





University and Educational Intelligence. 


CAMBRIDGE.—Mrs Pilcher, sister of the late Prof 
Lewis, has offered her brother's house, 2 Fitzwilliam 
Road, to the University in accordance with his wishes. 
The rent is to be devoted to ооа озсо 
particularly to the purchase of specimens an ks. 

А. s Dorward: Trinity College, has been 
appointed University lecturer in moral science 
Dr Cobbett, Tnrnity College, has been re-appointed 
University lecturer in pathology. Mr.A Hu n, 
Pembroke College, has been elected professor of 
muneralogy in succession to Prof. Lewis, who died 
on April 16 last. 

The Council of Trinity College is inviting applications 
from Bachelors of Arts, or those admitted to the title 
of a degree, for & Rouse Ball travelling studentship 
in mathematics, the purpose of which 1s to enable the 
student to study mathematics or the раво of 
mathematics in а foreign university or ool, 

The Master and Fellows of Pembroke College 
announce that they will shortly make an election 
to a Stokes Studentship for tesearch in physics or 
subjects cognate thereto The value of the student- 
ships between 400}. and 450/ a year, and the tenure 
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will be for three years with the possibility of te- 
newal for a further périod not exceeding five years. 
Candidates may be of either sex and must be 
between 23 and 30 years of age. They must have 
shown capacity for research in mathematical or 
expenmental physics or in subjects cognate thereto, 
Such as physical chemistry or the study of physical 
laws in relation to living matter. Preference will be 
given to uates of the University of Cambridge. 
The P. Davison scholarships have 
awarded to Е. P. К. Howard, Trinity College, A. Mac- 
donald, St. John's College, and €. D С. Nicholson, 
Js College. The scho will proceed to Harvard, 
ale, and Princeton Universities respectively. 
Giascow.—At the graduation ceremony on Wednes- 
day, June 23, busts of the late Sir Wiliam Macewen 
were presented to the University and to Lady 
Macewen. i 
The following were presented for the degree of 
Doctor of Science (D.Sc): Mr. К. V. Hansford, for 
а thesis entitled “ A Description of a High Frequency 
Generator utilising Thermionic Valves and forming 
рп of а Modern High-Power Radio-Transmitting 
tation," with additional papers ; Mr. J. P. M'Hutchi- 
son, for а thesis entitled '' Researches in Radio- 
activity with the Radio-Elements Radium D and 
Radium E." 


Lonpon.—Mr. Justice Tomlin (chairman), 
Amherst Selby-Bigge, Sir Cyril Cobb, Sir 

Stamp, Sir , Mr. A. D. Lindsay, 
Bertha S Philpotts, and Prof. T. P. Nunn are, 
according to the University of London Bull recently 
introduced in the House of Lords by Lord Balfour, to be 


Sir 
osiah 
Miss 


` the first Commissioners of the University of London. 


Sir Willam Bevendge, Director of the London 
School of Economics, has been elected Vice-Chancellor 
for 1926—27 ın succession to Prof. E. A. Gardner. 

Mr. W. C. Clinton has been ү куе as from 
Au т to the Universty chair of electrical engin- 
eering tenable at University College. Mr. Chnton 
was educated at the Central Foundation School, the 
Technical Сеен, Finsbury, and the City апа Guilds 
pei In 1894 he was appointed assistant in 
the Electrical Engineering Department at University 
College. and since 1907 has been assistant professor 
of electrical engineering. His published work in- 
cludes '' Electric Wi ," “The Saence of Mumi- 
nation " (translated and modified from the German 
of Dr. L. Bloch) ; and numerous articles in the Proc. 
Phys, Soc., РАЙ. Mag, and other scientific and 

ical 


papers 

Mr. P. A. Buxton has been appointed as from 
August т to the University readership in medical 
entomology tenable at the London School of Hygiene 
and ET Medicine. Mr. Buxton was a fellow pf 
Trinity College for the penod 1916-21. In 1921-24 
he was medical entomologist to the Palestine Govern-^ 
ment, and in 1924-25 leader of the e tion from 
the School of Tropical Medicine to the South Pacific. 
Since March last he has been Director of the Depart- 
ment of Medical Entomol at the London School 
of el apud and Tropical Medicine. He has published 
а book entitled “Animal Life in Deserts” (London, 
1923), апа numerous articles in scientific journals 

e title of reader in pharmacogn in the 

University has been conferred on Mr. T. E. Wallis, 
in respect of the held him at the School of 
Pharmacy. Mr Wallis d educated at Omwen's 
Suo! Diogen (1885-1892), and Birkbeck and 
King’s Colleges (1899-1900), Ніз published work 


includes “ Anal Microscopy, its Aims and 
Methods," “ Bo ing of Classification ” 
and “ Practical 1 | 


і 
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Prof. А. ] Clark, who occupied the University chair 
of pharmacology at University College, has resigned on 
.his appointment to the chair of materia medica in 
the University of Edinburgh; Dr. С. V. has 
ed from the University readership in physiology 
tenable at the same College, on his appointment as 
lecturer in physiology 1n the University of Cambridge, 
Mr Major Greenwood has been appointed as from 
August 1 to the University chair of epidemiology апа 
vital statstics tenable at the London School of 
Hygiene and "Weopical Medicine. The title of reader 
in medical statistic was conferred on Mr Greenwood 
їп January 1915 in respect of the post held by him 
&t the Lister Institute of Preventive Medicine. Не 
was Milroy lecturer at the Royal College of Physicians 
in 1922, and is hono secretary of the Royal 
Statistical Society and of the Section of Epidemiology 
of the Royal ty of Medicine He has published 
a number of papers on medical statstics and mm- 
dustrial medicine 
Prof, W. W. C. Topley has been appointed as from 
August т to the University chair of erology and 
immunology tenable at the London School of Hygiene 
and Tropical Medicine. Prof Topley was educated 
at St Ahomas Hospital and the University of 
Cambridge He was director of the Insttute of 
Pathology at Charing Cross Hospital (1911-22), and 
since 1922 he has been professor of арм їп 
the University of Manchester and director oi the 
Public Health Laboratones In 1919 he was Goul- 
staman lecturer to the Royal College of Physicians, 
and in March last he delivered the Milroy lectures 
in experimental epidemiology there. He has pub- 
lished numerous papers dealing with bacteriology, 
epidemiology, and rue 
The d of D.Sc in botany has been conferred 
on Miss H Carré, the Im College (Royal 
College of Science) and Bedford College, for & thesis 
entitled “ Chemical Studies in the Physiology of 
Apples." 


Sr ANDREWS —The University Court has оош 
Mr. А. D Peacock, senior lecturer in zoology at 
^ Armstrong College, Newcastle-on-Tyne, i the ni- 
vermty of Durham, to the vacant chair of natural 
history in University College, Dundee Mr. Peacock's 
experience in the teaching of zoology and in research 
work, chiefly in entomology, extends from 1909 to the 
present time, that period being broken by service as 
an entomologist in the Government Agricultural 
Department of Southern Nigeria and by military 
service from 1914 until 1919, when his entomological 
knowledge was made use of for reseasch and instruc- 
tion in the Medical and Sanitary Services under the 
War Office In this department of investigation he 
has published many valuable scientific D Mass 
path Philip Smith has been appointed to the lecture- 
„Зар 1n botany in University College, Dundee Miss 
Smith, who studied botany at Edinburgh, Oxford, 
and Harvard, was a lecturer m botany їп King’s 
College, London, and has for the Pee four years been 
demonstrator ın botany in the University of Edin- 
burgh. Her pubhcations include a number of pa 
embodying the results of research, chiefly in plant 
physiology. Mr A. О Adamson having vacated the 
pero aa og ear ш ee à 
llege, St Andrews, on his having been Awarded a 
Commonwealth Research Scholarship, Miss Chnstina 
H Sutherland has been appointed to succeed him. 





Dr Н. Н. Норсвом has been appointed head of 
the combined d ents of colour ch and 
ee .chemistry at the Huddersfield Т cal 

llege. 
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. Contemporary Birthdays. 


July 2, 1862. Sir WilliamH Bragg, KB E,F R.S. 
July 4, 1848. Lord Sydenham, GBE,FRS 
Prof G H Е Nuttall, F.R S 


July 6, 1857. Sir Hercules Read, F.S A. 

July 6, 1865. Sir Hugh К. Anderson, FR S 
July 6, 1873. Mr. Sidney George Brown, F.R.S. 
July 8, 1861. Prof. J. Arthur Thomson 





Sır WitLiAM Brace, who succeeded the late Sir 
James Dewar as Fullenan professor of chemistry in 
the Royal Institution, was born at Westward, 
Cumberland. Educated at Market Harborough 
Grammar School, and King Wilham's College, Isle 
of Man, he graduated at Tnrmty College, Cambridge, 
in 1884 as third wrangler. His mathematical studies 
had been pursued under the guidance of Dr E J 
Routh ected in 1885 to the chair of mathematics 
and рүн in the Univergity of Adelaide, he returned 
to England in 1908 to take up the professorship of 
physics in the University of Fonts, transferring, in 
1915, to a similar chair in University College, London 
In that year Sir William was allotted the Nobel prize 
for physics, jointly with his son, Prof W L Bragg, 
for their services їп promoting the investigation of 
crystal structure by means of X-rays. The Royal 
Society awarded its Rumford medal in 1916 to Sir 
Wilham, on the ground of his researches in X-ray 
radiation. 


Lord SYDENHAM, Governor of Victona from Igor 
until 1904, is of Lincolnshire extraction, and he was 
educated at Hadeybury and the Royal Milita 
Academy Entering the Royal E eers french 
in 1868, be participated in the ‘eighties in much 
active service Lord Sydenham was president of 
the British Science Guild in 1917-20 


Prof NUTTALL was born in San Francisco. Since 
1906 he has been Quick professor of biology in the 
University of Cambridge He has wntten many 
memoirs concerning bacteriology, entomology, para- 
sitology, and hygiene. 


Sir HERCULES READ engaged early in the service 
of the British Museum, under the inspiring influence 
of Sir Ап Franks He became keeper of 
Bntsh and medieval antiquities and ethnography 
in 1896, retiring in 1921. Sir Hercules has been 
twice president of the Society of Antiquanes, namely, 
for the period 1908-14, and again 1919-24. Не 18 
Hon. LL.D. Edin. 

Sir Носн ANDERSON was born at Hampstead. 
Educated at Harrow, Cambridge, and, for his medical 
studies, at St Bartholomew's Hospital, he has been, 
since 1912, Master of Gonville and Caius College, 
Cambridge. 


Mr. Sipuzv Brown, electrical eer, was born 
at Chicago, but he 1s of English parentage. He was 
educated at Harrogate liege, and University 
College, London. Mr Brown 18 responsible for many 
very ingenious inventions applicable to submarine 
cables, telephones, airships, aeroplanes, and radio, 
and also of a gyroscopic compass. He is the author 
of a number ої original contributions to science. 


Prof J. Ахтнок THOMSON was born in East 
Lothian, and he was educated at the Universities of 
Edinburgh, Jena, апа Berlin Since 1899 he has been 
Regus professor of natural history in the University 
of Aberdeen He was Terry lecturer at Yale in 
1924 Prof Thomson has written many books on 
natural history subjects, which have a wide vogue. 
He 13 Hon. LL.D. Edin. 
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Societies and Academies. 


LONDON. 


Royal Society, June 24.—] C. McLennan and А. в.* 
McLay Оп the structure of the arc spectrum of 
gold.—Nearly al the wave-lengths known to belong 
to the gold arc-spectrum have been classified. The 
most upportant wave-lengths not yet classified are 
six that were found to be absorbed by the vapour 
їп the underwater spark of gold. These wave- 
' Jen undoubtedly involve the metastable term 
ID. Zeeman -effect experiments will probably 
furnish tbe best means of definitely se g any 
features of the axc-spectrum of gold not yet clear. 

j. С. McLennan and H. С. Smith: the senes 
spectra of palladium.—The regular arc-epectrum of 
palladium, involving disturbances of a кез electron 
outside a core of nine 4, electrons, includes very 
nearly all the strong lines of the arc, and most of the 
faint lines of wave-length longer than 3400 À.U. In 
the region of shorter wave-lengths there is also & 
large number of faint lines, apparently belonging to 
the arc-spectrum, for-which no place can be found 
in the regular series system. ese faint lines can 

robably be ascribed to а RecOrdaty senes system 

е analysis of the spark shown that 
(44) 5, and (44)* are of almost equal stability, and 
ous terms of this should occur with 
consi 


erable prominence in the arc trum, but 
might not combine readily with the terms. 
An attempt to find a clue to this part of the spectrum 


by means of the inter-combinations has been un- 
successful. Similar configurations are also likely to 


be prominent in the 8 “ор 

А. M. Tyndall and R Phillips: The mobuity of 
ions ın air (Part ui.) —Measurements of the mobilities 
in air containing organic vapours over a range of 
concentration extending up to saturation show in 
every case a reduction in mobility by the addition 
of vapour, though the amount depends upon the 
constitution of the vapour and the sign of the ion. 
The саш of the mobihty vapour pressure curve 
for the negative ion is in general steep at low con- 
centrations, but falls off later. In the case of the 
homologous series of normal aliphatic alcohols the 
steepness increases as one ascends the series. Similar 
effects have been observed for the positive 10n, but 
the initial ср in mobility 13 much less marked. 
The relative effects of the various vapours seem to 
depend upon (т) a ‘clustering coefficient’ determined 
by the combined effect of any permanent electric 
moment and an induced electric moment in the 
neutral molecule, (2) the effective diameter of the 
cluster. 

L С. Jackson: Investigations on paramagnetism 
at low temperatures (Part ii ).—Orientated sections 
of the crystal are ded in & non-homogeneous 
magnetic field and the forces exerted on them are 
measured by ineans of & Pettersson quartz micro- 
balance sensitive to Io“ mgm. The magnetic field 
is oe by a large accurately constructed coil 
and its value 1з determined from the current strength 
and the coil dimensions. Data for the three principal 
susceptibilities of cobalt potassium sulphate are given 
for Кесүү down to —100° C. The prinapal 
susceptibility parallel to the symmetry axis of tho 
crystal is given for nickel ammonium sulphate 
and manganese ammonium sulpbate. The principal 
susceptibilities all obey the law x(T +A)=constant 
over the range of кер ае investigated. 

Sybil Cooper and Denny - Brown: Responses 
to rhythmical stimulation of the cerebral cortex.— 
Electrical and myographic records have been made 
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of movement produced by rh ical stimulation 
of the cerebral motor cortex. ates of 18 to 68 per 
second were used In the electromyo the 
pmmary waves follow the rate of stimulation, and 
secondary waves are at-present giving an average 
total uency of 120 per sec. The mechanical 
records show ‘rhythmic tremor co nding in 
frequency with rates of electrical stimuli applied to 
cerebral cortex, even at 68 per sec. This confirms, 
and extends to higher uencied; the original 
observations of Frangois-Franck @nd Pitres 

Karl Pearson: Researches on the mode of dis- 
tnbution of the constants of samples taken at random 
from a bivanate normal population.—This paper 
deals with the distribution in samples, regardless of 
their size, taken from a large normal population of 
some of their ' compound ' constants y compound 
constants is meant not simple constants like means, 
standard deviations, or coefficients of correlation, 
but functions of these constants. The actual curves 
of distribution of the standard deviations of ФЕ 
and of the regression coefficient are obtained 
the distribution of the means of arrays as determined 
by the regression hne of the sample 1з studied, and 

the moments of this distribution are determined, 
but it has not been possible to determine its curve 
of distribution. Even when sampling from a normal 
population, the curves of distribution of compound 
constants (like those of the majority of simple 
constants) are not themselves normal, nor are the 
relations between them hnear. It follows accordingly 
that the so-called ‘ probable errors ’ of these constants 
are of relatively small significance in exactness, 
ial erent in the case of small samples, where their 

ues are usually given by physicists and astronomers, 
as measures of accuracy of observation. 

Lord Rayleigh: Further troscopic studies on 
the luminous,vapour distilled from metallic arcs.— 
The appearance of high series members in the luminous 
vapour 18 due to their narrowness In the arc these 
lines are so broad as to overlap; as the vapour 
emerges and expands, they become narrow and can 
be resolved. Enhanced lines occur in the distilled 
vapour, though in diminished :ntensity relative to 
the arc hnes In some cases, e.g. magnesium, they 
fade out very rapidly compared with the arc lines 
The resonance line of mercury 1,5’—Ip, gains 
intensity relative to all other hnes as the vapour 
matures The same 18 true of calcium; but the 
corregponding line of magnesium behaves in the 
opposite manne А luminous jet of one metallic 
vapour 1з able in many cases to excite the vapour of 
another metal injec into it, but generally only if 
the ionisation potential of the first metal exceeds the 
excitation potential of the spectrum line in question, 

Su William Hardy: A microscopic study of the, 
freezing of gel (Part i. and Part 11). 

Sir Wilham Hardy and Millicent Nottage. Studies 
in adhesion (1.). - 

T. Moran. The freezing of gelatin gels 

W. Jevons: The more refrangible dnd tem of 
cyanogen as develo in active nitrogen —Modifica- 
tion of the A3590 (n'—n'/— —1) group and of some 
of the ‘tal’ bands is discussed. As regards the 
44216 and 23883 groups, the afterglow develops 

y lines of. low m values and bands of 
high м’ values. Аз n’ increases the intensities of 
the bands in each group tend to show an alternation 
as wel as a general increase Bands with #’=1 are 
the weakest. The A3590 group (like the above) 1з 
shortened in the low wave-length direction, but 
(unlike the above) it 1s prolonged in the high wave- 
length direction in the afterglow as compared with 
the arc, and also consists of headless bands. On the 


24 


assumption that these bands have #”—#’= —1, the 
absence of heads follows from the non-development 
of high m lines, and the high wave-length extension 
E with the enhancement of -high-n’ 

J. A. V. Butler: The equilibrium of heterogeneous 
systems including electrolytes (Parti). - 

(The late) Mrs. Hertha Ayrton: Primary and 
. secondary vortices in oscilla fluids: their con- 
nexion with frction.—Mrs. Ayrton demonstrated 
- the existence of prfesure differences on the lee side 
of obstacles in oscillating water and showed that 
vortices were formed in the liquid. These vortices 
were called ‘primary’ vortices when their full 

were attained in one oscillation, and ‘ re- 
Sidual' vortices when more than one oscillation was 
required for their full development. The word 
‘secondary’ is now substituted for ‘ residual.’ 
Instantaneous photographs show that primary vortices 
occur near the ends of a tank in which water is 
oscillating and also near the nodes of stationary 
waves in such a tank, whilst secondary vortices 
spread throughout the remainder of the water. 

T. T. H. Verschoyle: Isotherms of hydrogen, of 
nitrogen and of hydrogen-nitrogen mixtures at 0° 
and 20° C. up to a pressure of 200 atmospheres.— 
Experimental determinaton of isotherms of binary 
mixtures has been limited almost exclusively to 
ичине 0: окуно and nitrogen. It appears to be 
tacitly that, for mixtures of the permanent 

, po-values at normal temperatures are linear 

ctions of composition. Isotherms of three mix- 
tures of hydro and nitrogen have been measured 
at o? and 20? C., and the results prove that the po- 
values for the mixtures are far from being linear 
functions of the composition. Actually, а amall 
admixture of nitrogen with hydrogen has relativel 
little influence on the po-values, whereas а в 
addition of hydrogen to nitrogen has a comparatively 
great effect. А 

Е. W. Marchant and J. L. Miller: The loss of 
energy in metal plates of finite thickness, due to 
eddy“ currents produced by alternating magnetic 
felds —The energy lost due to eddy currents, pro- 
duced by an alternating magnetic fi due to & fiat 
circular coil, when p near metal “plates of 
different thicknesses, reaches a maximum for a certain 
thickness of plate. With a frequency of 50 
the loss is a maximum with co plates about 
o-4 cm. thick. A similar effect been observed 


with zinc TER, though the maximum is not so' 


definite. e mathematical theory worked out by 
Prof Proudman is consistent with these results 
The shape of the curve of the magnetic field is 
agsumed to approximate to a Bessel function of zero 
.Order; а new integral is given for d 

magnetic fields due to а coil of wire in terms of 
functions. 

W. Sucksmith and H. H. Potter: On the specific 
heat of ferro- etic substances.  . 

L. B. Pfeil: е effect of occluded hydrogen on the 
tensile strength of iron.—Tensile tests during electro- 
lytic pickling of carbon-free iron are A 

ith iron in the ordinary finely crystalhne condition, 
occluded hydrogen may t in а то per cent. 
reduction in tensile and an 80 per cent. 
reduction in elongation: the fracture, instead of 
passing Herough the crystals, as is normally the case, 
may only Беѓимем the crystals. ith single 

, occluded h gen does not appreciably 

ect movement on shp planes, but ıt materially 
decreases the cohesion across the cubic cleavage 
planes, the cohesion in certain cases being reduced 

5 tons per square inch. When the parallel portion 
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of & test piece is made up of two large crystals, the 
weakest point is, in eral, the суа 
boundary; the strength here is only about that of 
athe boun between small crystals. The difference 


D. C. Rose : The scattering of alpha particles 
through small angles.—The single scattering of alpha 
pus es through angles from 1?:2 to more than 8? 

been measured. А nearly parallel beam of alpha 
р was projécted perpendicularly on a thin gold 

Ш and the number of cles t at the 
different angles was counted. The relative number 
of cles scattered at the different angles show 
that the nuclear field obeys the inverse-square law 
of force fairly closely, for distances between 0-4 x 107! 
cm. and 1:7 x 1071? cm. from the nucleus. This region 
includes the К shell of electrons (radius, 0-69 x 107! 
cm. for gold) calculated from Bohrs model of the 
atom. imenters have shown that the 
nuclear field obeys the inverse-square law of force 
for distances between o:5 xio^? cm. and 3:2 x10^2 
cm. from the nucleus. The abeolute number of 

cles scattered show that over the same range 

field corresponds to a nuclear c within 
5 per cent. of the atomic number times tbe e tary 
electronic charge. The results &re not accurate 
enough to detect the shielding effect due to the К 
shell of electrons. The curves indicate that the К 
shell is not ionised to any & ble extent. 
Wentzel’s criterion for single scattering has been 
extended. р : 

V. H. Stott, D. Turner and Н. A. Sloman: Effects 
of thermal treatment on glass as shown by precise 
pieces —A new 9 dis ed for molten glass p 

designed ; о measurements сап 
made on the MI MS i subjected to various 
heat treatments. The determination depends on the 
thickness of glass which adheres to а thin indio- 
platinum wire withdrawn from the glass at a known 
velocity. The apparatus 1з capable of a precision 
of the order of + ре ош the viscosity, which 
is equivalent to & temperature error of ut 3°. 
At sufficiently high temperatures the viscosity of a 


poe glass is a function of temperature only. 
w 1200? the glass is generally in a heterogeneous 
form yielding rdant viscosity values; the 


heterogeneity is not directly connected with de- 
vitrification, which takes p at approximately 
950°. The glas, in its high-temperature state, may 
be cooled to room temperatures and reheated an 
indefinite number of times without change of state 
if the coobng and heating be not too slow. 

J. €. Lennard-Jones and Miss B. M. Dent: The 
forces between atoms and ions (ii.)-—Earlier results 
аге extended to provide а complete table of forces 
between the monovalent and divalent ions of the 
inert gas type. 

J. Topping and A. E. Ludlam: Tables of log K, (x) 
over the range *=2 to #=12 at intervals of o-oor. 

B. Lambert and K. T. Hartley. An investigation 
of the effects of variations in the radiation factor on 
the efficiency of Dewar veasels.—The rates of evapora- 
tion of liquid oxygen and cooling of hot water have 
been determined in special Dewar vessels, with one 
or both of their vacuum-adjacent surfaces ailvered, 
and with polished deposits of silver, gold, platinum, 
and copper on the vacuum-adjacent surface of the 
inner vessel, the outer vessel being plain glass. The 
result obtained by silvering the inner vessel only is 
almost as as that obtained by silvering both 
surfaces. Silvenng on the outer vessel only reduces 
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the efficiency by about a half. With different métal 
surfaces on their inner vessels, the order of efficiencies 
of the vessels should be that of the emussivities of 
these metals. This is the case for all the vessels, 
with respect to hot water—the order being, silver, 
gold, copper, and platimum-—but for liquid oxygen 
the copper-coated vessel 1з the least efficient. e 
dominant wave-length at the temperature of liquid 
oxygen approaches that corresponding to the ' char- 
acteristic uency’ of copper. For energy in this 
region of wave-lengths the emissivity of copper will 
therefore be high, so that copper vessels neces- 
sanly be inefficient as containers for liquid oxygen. 

J. E Lennard-Jones and W. R. Cook. The 
molecular fields of hydrogen, nitrogen and neon 

H. Florey. Observations on the resolution of 
stasıs in the finer blood-vessels. 

T S P. Strangeways and Honor B. Fell: Experi- 
mental studies on the differentiation of embryonic 
tissues growing зм vivo and зн viiro (ii). The develop- 
ment of the isolated early embryonic eye of the fowl 
when cultivated in viro 

Nesta Ferguson: The Aloinw—a cytological study, 
with especial reference to the form and size of the 
chromosomes. . 


Optical Society, June ro. —L. C. Martin: The 
distribution of light in elementary optical umages 
А senes of calculations have been e on the dis- 
tribution of light near the ‘star focus’ of a centred 
lens system in the following cases: (a) Freedom 
from aberration, (b) primary spherical aberration, (с) 
zonal spherical aberration In the two latter cases 
the condition chosen 1s that when the least residual 
phase differences amount to x/2 The characteristic 
extra-focal effects are determined, and the effect of 
primary spherical aberration 13 discussed. In the case 
of zonal tion the test axial intensity is not 
found at the focus giving least phase residuals. both 
cases of aberration a concentration closely resembling 
in some the ‘ Airy ’ disc characteristic of zero 
aberration 1з found.—T. Smith: (1) The stationary 
value of amally symmetric functions. The formula 
for the stationary value of a function 1s put into a 
form which shortens the calculations involved m 
applying it to functions which possess special kinds 
ої symmetry, such as that corresponding to symmetry 
about an axis. p Note on the criterion for the 
best position of focus. The position in which the 
amount of energy within the first dark ring of the 
diffraction image of a point 15 a maximum is suggested 
as not unlikely to correspond with the best focus 
found by visual observation in the presence of 
moderate amounts of aberration. 


PARIS. 


Ac&demy of Sciences, May 25.—L. Lecornu The 
rotating millstone —P. A Dangeard: Researches on 
the cellular formations contained in the cytoplasm of 
the Peronospores —Alfred Rosenblatt: Algebraical 
varieties of three dimensions of which the types 
satisfy the imequality P,33(p,—p.,—3). — Pierre 
Humbert: The g- onc tunctions ш hyperspace.— 
R Gosse: On &note of М Laimné —Goursat: Remarks 
on the preceding communication —Geo Valiron : 
Meromorph functions without asymptotic values.— 
A Toussaint and E. Carafoli: Contnbution to the 
study of the plane flow of fluids. А new mode of 
applying the coloured thread method possessing 
certain advantages over that previously used (Marey, 
Hele-Shaw). e paths can be followed by the 
kinematograph.—Al Nodon: А colloid condenser. 
This condenser is composed of two sheets of aluminium 
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separated from each other by a maternal such as 
canvas, the pne of which are filled up with a thick 
paste of colloidal ferric oxide апа glycerol. This 
arrangement fulfils the functions of an electrostatic 
condenser of great ара ; when submitted to an 
alterngting current.—R. Forrer: The structure of 
the atomic magnet. Demonstration of the existence 
of & doublet in nickel —H. Mineur: The theo 
of the partial entanglement of the ether.— 
Kopacrewski and W. Szukiewicz: The 895 
of colloidal reactions.—]ean Basbaudy: The misci- 
bility, densities, and refractive 1ndices of mixtures of 
methyl alcohol, benzene, and water—P. Chevenard : 
The Фао anomaly of the agnetic nickel- 
chromium an ; an alloy suitable for an expansion 
pyrometer. e nickel-chromium glloy suggested ın 
an earlier communication as suitable for use in a” 
pyrometer shows an anomaly at the temperature of 
550? C. To remove this anomaly it 1s sufficient to 
increase the amount of manganese, to incorporate a 
small percentage of iron, and to replace a part of the 
chromium by tungsten. The new alloy (commercial 
name У besides nickel, contains 7 per cent. 
chromium, 5 per cent. tungsten, 3 percent manganese, 
3 cent. iron.— Raymond Quelet: The thesis 
of derivatives of para-bromoallylbenzene.—A-. er: 
Contribution to the study of pollucite. The pollucite 
examined proved to be non-radioactive and contained 
30:5 per cent. of cæsium — —Legrand. A relation 
between the amplitudes of the annual nse of the Nile, 
the Niger and the Mekong.—J. Lacoste: Earthquakes 
observed in central France in 1925. Seven earth- 
uakes were noted, the more important being on 

ptember 26, December 3 and 9. Details are given 
of the three mentoned.—Armand Renter: The 
existence of coal balls in the coal basin of Asturia.— 
J. Сіаја and X. Chahovitch: The inefficacty of 
pulocarpine to affect the energy metabolsm ın the 
absence of the suprarenal capsules.—A. Vedel Tåning, 
The position of the cephalic disc ın the Echeneideæ 
in the course of ontogenesis.—Ph. Joyet-Lavergne : 
The vital colorations of the кш and the 
characters of sexualisation of e cytoplasm.— 
Y. Manouélian and J. Viala: The enhancement of 
the virus of rabies and the Negn bodies 


Rome 


Royal National Academy of the Lincei, April 18.— 
Leonida Tonelli: Quadrature of surfaces.—A. Angeli : 
Anomalies of certain reactions A number of cases 
are quoted im which a reaction of one substituent 
group im an o с compound may be retarded or 
even prevented by the introduction into the compound 
of another substituent —Federico Sacco: The tunnel 
at Dnnk (Valle d'Aosta) —Achile Russo: The ex- 
conjugants derived from the first accessory conjugation , 
between impure gametes in Cryptochtlum Echim pro- 
duce pure gametogens and pure gametes, which renew 
the principal cycle.—Alessandro Weinstein: The 

of propagation of the solitary wave.—Giorgio 
Vranceanu: Duinchlet’s theorem —Arnaldo Masotti : 
An extension of Blasius’s formula.—Ehgno Perucca: 
The cause of ‘flying shadows.’ Ifthe phenomenon of 
flying shadows 1з one of diffraction, 1t must be more 
complicated and more indirect than is indicated by 
Armelhni's theory. The absence of chromatism and 
the velocity with which these shadows are propagated 
suggest that the cause should be sought in the earth's 
& here.—Enrico Fermi. The intensity of pro- 
hibr lines in intense etic fields. —Franco 
Rasetti. The polarisation of the light emitted by 
electronic shock.—Guorgio Piccardi: Jonisation poten- 
tial of mlver. By means of the flame method of 
Rolla and Piccardi, values ranging from 7-37 to 


= 


36 


——— 


r 








7'67 volts are obtamed for the ionisation potential of 


silver, {һе mean being 7:46 volts. In view of the 


maccuracy introduced by the ım 
ing slight sparkling of the 


muto, 


ibility of avoid- 
metal, this result 


agrees satisfactorily with the value, 7: volta, 
derived from the limits of the spectral series. 
Ruiz: New investigations on barytes from Racal- 


ela, 


Sicily. Measurements of two specimens of 


barytes, occurring together with calcite and sulphur 
at дин gave the axial ratios, а: 


30:8 


on the island of Asinello and on neighbourin 


b:c 


1558 1531457, and the density 4:42-4:43 at 
18?-19 pu el Cumin: Geological observations 


rocks 


Carnaro). The island of Asinello and the neighbour- 
g rocks are mostly Cretaceous, Eocene measures 
appearing only on the principal island. Their coast 
DE is thé result of an aerial erosive action, en 
to which the marine action has been шерин 
Stella Starrabba: Monthly distubution of the erup- 
of Japanese volcanoes.—Giulio Cotronei: Dark 


tions 


and light 
marinus —B Monterosso 


bres in the insular organ of Petromyson 
The structure of the body 


of Peroderma cyhndricum Heller, in relation to the 
cellular theory. 


Academy of Sciences, May 1 


berge 


Innsbruck Observatory with the help of Op 


VIENNA. 


V. Oberguggen- 


r: Determination of ае of the pole at the 


lzer's 


zenith telescope.—V Pietschmann: A new deep-sea 


fish of the order Pediculat.—E Keller: 


pers 


Curved 


ives —M. Kohn and А Zandmann: Com- 
munication on bromo-phenols, xxi. Display of new 
halogen-phenols from m-chloro-phenol. 





Official Publications Received. 


Department of the Intenor * U.S. Geological Surrey SOME 
of the Baxter Basin Gas Bold Bwoeteitor sear County, уол. 
925, Part 1) 


Geo 
By J 


D Sears. (Contributions to {оошо Cosa 


u-+18-20+pletes 2-6 Water-fupply Pa ог face 
Ha Bey Beate A й 


of the United States, 1021. 


781B : 


i 


a eel tas Боро zad 
n Gulf of Mexioo Bemns Pp. ivl рити 10 cents, Water- 
6 


PEE Paper 546: Burfaoe Water Supply of United States, 1011. 
rasoart iver Ваш Рр vwui+849+2 tes. 55 onts 
Matar Ba y : Surface Water Bupply of United States, 


1922 


Latah Forma&on in relation to the Laras of 
near Spokane, W. 


rh Paola * А; Pacific Bamns 


Paper 188: Mining By Colorado; а 


Thor Dr. la 
do. н i” Ир ш бышыра uc 


Disco Development and Production. Charles W. ae 
uit iv4 1 plata 1 dollar. Pineal Л Paper 140A: Geo 
o 5 


the Latah Formation o oe and Сое d'Alene, 


by Е Н Knowlton. 
Pp.rr4-81--81 plates Profeestonal Paper 140B . 


yomun 
Geology, 1934.) Pp 14-131-1813-plates 5802 (Washington, 
Gorern Office. 


ment Printing 


Columba Pla 


vr MEM of the Academy of Natural e. of pep i VoL. 


Шм» 


1u-4-888-4-11 plates, 
rush, Lanti Report af the Bnreau of ete Ethnology 


Secretary of the Smithsonian Institation, 1018-1910 ; with sccom 
Барат Те Муйпоа1 Ongin of the te Buffalo Danos of 
In Py 


The Traditaona! Origin of the Fox Bouety known as ‘The Singing 
Bite, by Truman Michelson. Рр. wviu-4-864, (Washington, 


Government Printapg Offce.) 2°75 dollars. 
Journal of the Manchester Ндурбап 


chester: Umvermty Press; London: Longmans, 


ыы Oo, Ltd.) Ts. 64. net 
s. 
Proceedings of the Impenal г Vol. 4, No. 3, March. Pp. 
TUI (Ueno Park, Tokyo 
тё Imperial Um: 
of the ‘Acronantioal азан, ТӨК куб 


vermy. 


No 15: The Reamtanoe of the Arshi 


Wind Тайлар! of Japan. By the Wind Tegel Grimm Apoc 


Lore 


-the Аетопапысж! Comal of Japan. 
ki-Keshe.) 2 yen. 


NO. 2957, VOL. 118] 


to the 


yog 
o For 


D.Q. : 


and Oriental Bociety. No 11 


Green 


uL 


NATURE [JULY 3, 1926 
Anual f the Zoolo гог 
E. : о: Pp- to r6 fas velar у аа аы 
Obearvatoire de T. we. No.7: Moavement, 


ramus doe петао тча b Zion ot 4 kie-pang (1877-1924 
Рпле 1044. Pu ip Rev. P. iP 


SUID ogTainines, 
аррар (21- юте Ohan 
Pinar ае а of Edinburgh, Besiion 1925-1918. Vol 


46, Part 1 tot the Royal Kosky. o Badge as the Means of Messormg 
аан Dunannons Ata а азон aud Ш А оп to Bore- 
hole Surveying. Prof Henry Bnrggs. Рр. 228- Le rol te; 


and d Norgate, А.) 

Hmpue Ootton Growing Corporation Re of the Admmiatrative 
Oounal of the Corporation to be submitted at Fourth Annual General 
мыш on on June 9th, 1025. Pp. 32 (London: Millbank House, Mill- 


vané PHrodovédeckou Fakultou Masarykovy үе 
(a cations dela Faculté des Bcienoes de шуша M 
Oblastni odtokorá mapa Moravy (Carto giogra pugne dud oan 
relatif de la Moravie) Napeal Dr БАШ tab, М 
orton uel connectens.” Par Dr. Jan Eavfel. Pp. 474-1 tab, 
pa нр Hindinska (The Мо а үн on tease 
Fr. Vitásek. рр. x 
Шана MM [41 E Brratky (Lee de ja вате alee 
de la Syratke inférieure.) Хараа] Fr. . Рр. 174-3 tab. 
асаа аа © кашса tho Y kyscimé 


Ohlonde and Sulphur ritum phu ard кй Roel Aoi 
tanuatz0n].) Nepal Viner ^ : O W-kon chs einen 


plochami р ie) J ap W dont les surfaces focales 


“ое! xe oly Som а Par EX oer e supérieure 
n. 


and Antunony-Tetroxjide) Хары! Prof Dr. J. 10. 
OB: Im tzoe volnfoh fragmenta Lostních рте. d E 
(implantation des ta o&senx libres & l'aide de l'omentam ches les 
Chiens) Na Dr. or Dohnal, PP ERAN Sign. O4: 
Btadie o xm ру nnal да konstant taku miselného, [теш 
рти Шаб! Btud partacularly of Anal 
боша of gun, ah der Чы Halos атар feri 
& A x vek nutr- 
tivniho е y pro Yodni Оца (A Con. 


trbation to the Know! of the Nutntive Importanoe of the aut 


dissolved in aes ty for ше Ја). Dr. Jan Podhbredeky. 
Pp. 584-8 tab. xvifat vitaminovfmi 

preparáty х obslnich cu iit Gus 6 la molssance des апитаог 
per et eae ton d amna peg du bl) N Dr. 

Ыы к Jan. Ep: 0110 LS D1: 
йош ЕН Ce kr iig Lk. M vedi nut А. ear of 
Hunger at Abies aon за i The Varmnts o бра). 

Na Prot Dr. Otaka ka. Pp, Teti tab. Bumn. DI Da: dyn 

топ u jeh ха přitomnosti soli та Fymo- 


t 

of Balta of Calaum and Sodium: Fhymolagdo- 
Tort тобу oe Napeal Prof Vam! Serghend Пл. MESS 

fen jp Nové году id (s bezktidlfmi semidkam) x leni ph 

(Genres nouveaux des Роот {avec des femelles a O pia du sol 
íoréts) Napeal Antonin Vummer. Рр. 164-1 tab. Pie ) 





Diary of Societies. 


MONDAY, JULY b. 
Bora. Іжатгтоттои, at 6.—Genoral Meetang 


CONFERENCES. 
MONDAY, Jorx 5. 


Rovan Baxrragr Leerrrors (at Guildhall), at &—Right Hon. Neville 
Chamberiam : Inaugure] Address 


TUESDAY, Jury 6. 


Bovan BaxrraAgv UxsrrrorE (st Manmon House Central Hall, and 
Institution of Cam Engineers), at 10 T Sections А @entary Bonos 
and Preventive Mediome), О Mesas dens тарен: Banitary 
Authontres ; Hngineers and Borveyors Inspectors: 


WEDNESDAY, Jour T. 


Borat Sawrrany ImwrrruTE (at Caston Hall, Central Hall, and Guild- 
hall) at 10.—Sections * nitary Science and Preventive Met 
H ee of of Food), Hygena in Ind ont Basion wi 
Matermty and re Oonference. в Royal а 
institute, at 1 Ond * S EE Winslow: Appraisement of Heal 
Admimustrafon : 

THURSDAY, Ju1v 8 


Bovan BaxrrARY lxsrrruTE (at Central Hall and Institution of Civil 

Hnjnneers) a6 10. — pipet В Oingneeng and Architecture), D 

(Pesona] and Domestic ) Ріәспачіопь · Pot Sanitary 
Authoritues , Veterinary In Pes Ward 


FRIDAY, JULY 9 
Bova. BaxrragY Dwwrrrote (at iiem Hall and the Institution of Civil 


бети), at 10. —Beclion D d and Architecture), 
minia Medical Officers of Heal etennary Inspectors; Heal 
Visitors. 


NATURE 








SATURDAY, JULY то, 1926. 











CONTENTS. 


PAGE 

Reconstitution of the b bip of London. Br 
T. LL Humberstone . 37 
Eugenic Reform By E. W. M > . . 39 
Modern Physics in Chemistry. By J. В. P. : . 42 
The Biology of йо a Dr. A. D. Imms . 43 
Onr Bookshelf > я ‚ош 


Letters to the Editor : 
Muscular Action. —А. Е.Б б. А 46 
Collislons of Ње Second Kind with Excited Mercury 

Atoms in the 27 State.—]. С Winans 46 
Activated Fluorescence and Doppler Effect — Franco 
Rasettl . 47 
High Frequency or т lonless Induction Furnaces. —N. 
= еш pini ала С R. Burch; Frank Adcock 47 
е Drow t Method of Measunng Surface 
Tension —T. Iredale А 48 
ee a Lower Level than Alto-cumulus.—Antonio 


The Zoological Names Зони, 5, satyrus, and Pithacus, 
and thar P. ssible Suppression.—Dr. C. W. Stiles 49 


Names for Companion Stars — Prof. Frank 
Schlesinger 49 
Energy Levels of the Carbon Monoxide Molecule. — 
Dr. R. C. Johnson . 50 


The Physical Basis of Insect Drift.—C. ]. P. Cave 50 
Abnormal Venous Circulation in a Frog —F. W. 











Flattely . 2 5o 
Oxidation, Passivity, and Corrosion. By Ulick R. 
Evans . 5I 
Climatic Changes during Geological Times. By 
C. E. P. Brooks . 53 
Recent Developments in the University of Sheffield . 55 
News and Views . . . 57 
Our Astronomical Colnmn > И { . . 61 
Research Items . $ . 62 
The Chemical Constitution of Thyroxine . Я 65 
Annual Visitation of the National Physical Laboratory 
Teddington. ByL.].C. . . 5 66 
University and Educational Intelligence . . . 68 
Contemporary Birthdays . * . . . 69 
Societies and Academies r . . . . 69 
Official Publications Received . > с А . 7a 
Diary of Societies and Conferences . : . . 72 
Editorial and Publishing Offices: 


MACMILLAN & CO., LTD., 
ST. MARTIN'S STREET, LONDON, W.C.2. 





Editorial communications should be addressed to the Editor. 
Advernsements and business letters to the Publishers. 





"Telephone Number: GERRARD 8830. 
Telegraphic Address: PHUSIS, WESTRAND, LONDON. 


NO. 2958, VOL. 118] 


Reconstitution of the University of Lon. 


HE Government has redeemed its pledge to inuro- 
duce legislation “ to make further provision for 
the University of London.” The University of London 


ВШ, which, on the motion of the Earl of Balfour, was 


accorded its second reading in the House of Lords on 
June 29, proposes to appoint eight commissioners with 
plenary powers to draft statutes for the University “ 

general accordance” with the recommendations con- 
tained in the Report of the Departmental Committee 
of the Board of Education appointed by Mr. Trevelyan 


| in 1924, subject to any modifications which may appear 


to them to be expedient. Thus the procedure is assimi- 
lated to that adopted in the recent reconstitution of 
the Universities of Oxford and Cambridge. There are, 
however, important differences between the two cases. 
Whereas the reconstitution of the ancient universities 
was based on the recommendations of a Royal Com- 
mission of great authority, presided over by Mr. Asquith 
(now Lord Oxford)— recommendations which were 
unanimous save for some relatively unimportant reserva- 
tions by individual members—the proposed reconstitu- 
tion of the University of London is to be based, not on the 
recommendations of the Royal Commission, generally 
known as the Haldane Commission, which reported in 
1913, but on the recommendations of a Departmental 
Committee of the Board of Education. Conditions, it 
is true, have changed since the Haldane Commission 
reported. The reception accorded to the Departmental 
Committee’s report has been comparatively friendly, 
but it cannot be overlooked that the constitution pro- 
posed by the Committee differs essentially from that 
suggested by the Royal Commission. 

Another difference relates to the historical develop- 
ment of the universities in question. Broadly speaking, 
Oxford and Cambridge have retained their traditional 
constitutions, M&sed on the University of Paris. They 
remain corporations governed by their graduate mem- 
bers, Certain internal reforms, such as the abolition 
of the celibacy of college fellows, have been effected-by 
the pressure of public opinion. But external contrai 
in any form has always been resisted, notwithstanding 
acceptance of generous financial aid from the Govern- 
ment. The presence of outside representatives on the 
Council the Royal Commission reported in 1922, 
“ would hamper the Council in its work without securing 
as а rule any compensating advantage" ; and the 
objection to representatives nominated by the Govern- 
ment appeared to the Commission “particularly strong.” 

The University of London was established by Royal 
Charter in 1836 with a Senate nominated by the Govern- 
ment to administer its educational affairs, the Govern- 
ment retaining full financial control. It was not until 
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1858 that the graduates secured a share in the adminis- 
tration of the University, when the privilege of nomin- 
ating for a limited number of seats on the Senate was 
conceded to Convocation under a new charter. Forty 
years later the teachers of the colleges and medice 
schools in London were accorded a similar privilege, 
the Act of 1898 reconstituting the University as a 
teaching univefsity. The reconstitution now under 
discussion in Parliaffient derives its motive force from 
the demand of the Government, voiced by the Univer- 
sity Grants Committee, for an improved financial and 
executive control. 

The schedule of'the University of London Act of 1898 
gave to the Commissioners named in the Act detailed 
directions for the constitution of the Senate. It 
enforced the ‘ advisory ’ character of its chief councils, 
provided safeguards for religious and sex equality, 
prescribed the radius for the recognition by the Univer- 
sity of public educational constitutions, insisted that 
the internal and external degrees of the University 
should represent “ as far as possible the same standard 
of knowledge and attainment,” and gave instructions 
on several other matters. These provisions were fully 
discussed by Parliament. If the present Bill passes, 
Parliament will abrogate its right to discuss the details 
of academic organisation, reserving only the right to 
reject statutes. Government of a university by statutes 
without rigid and permanent directions from Parliament 
offers certain obvious advantages, provided funda- 
mentals are safeguarded. Statutes can be amended 
to meet changing conditións without cumbersome 
Parliamentary procedure. Under the present Bill, 
statutes for the University can be altered or supple- 
mented by the University, except statutes, if any, 
that the Commissioners may consider ought not to 
be altered by the University. The Bill directs the 
Commissioners, before adopting statutes, to receive 
representations “by or on behalf of the Senate or 
Convocation or any fifty graduates of the University, 
or by or on behalf of any other bodies or persons 
appearing to the Cornmissioners to be directly affected 
by the proposed statute”; and there are the usual 
provisions for the approval of statutes by the Privy 
Council. Thus the arrangements for publicity and for 
preliminary discussion by those specially qualified are 
adequate. А 

This is not the occasion for а detailed discus- 
sion of the recommendations of the Departmental 
Committee, either at large or in relation to the 
promotion of scientific education and research. Con- 
troversy has so far centred—as was to be expected— 
round the status and powers of the proposed Council 
which is £o be given financial and executive control. 
This reform is fundamental; but the question of the 
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relation of the Council to the Senate, the body respon- 
sible for educational policy, wil have to be closely 
examined by the Commissioners. Presumably all the 
*proposed Commissioners are already in agreement as to 
the creation of the Council. On other matters, the Com- 
missioners can adopt modifications-of the Departmental 
Committee's recommendations, and no, doubt many 
suggestions will be forthcoming in due course in regard 
to such matters as the number and mode of election 
of heads of colleges as members of the Senate, the 
devising of some method more dignified than co-option 
of appointing а number of members of the Senate аз 
independent experts or on grounds of services rendered 
to the University—the elder statesmen or aldermen of 
the University—and the appointment of the Principal 
as a member of Senate and Council ex officio. Statutes 
should also authorise the payment of fees to members 
of the Council, thus emphasising the serious nature of 
their duties and the demands on their time and energy. 

The important question of the relation of the Univer- 
sity to its affiliated colleges is a matter which will 
be within the competence of the Commissioners, who 
may make statutes for the colleges, subject to the 
consent of the respective governing bodies. Their 
powers appear to extend to the incorporation or dis- 
incorporation of colleges in the University, a subject 
of acute controversy within the University. Under 
the present statutes, colleges were affiliated to the 
University without any clearly defined privileges and 
obligations, and it will be of great advantage both to 
the University and to its colleges if their relations are 
placed on a firmer basis. 

The personnel of the Commissioners has been 
selected with care and judgment. The chairman, 
Mr. Justice Tomlin, will ensure judicial treatment of 
the questions to be considered. Two graduates of the 
University, Sir Josiah Stamp and Prof. T. P. Nunn, 
and the present Principal Officer, Sir Cooper Perry, 
who will retire from his University office shortly, may 
be deemed to represent the University. The point of 
view of the Board of Education and the London County 
Council will be represented by Sir Amherst Selby-Bigge, 
the late Secretary of the Board, and Sir Cyril Cobb 
respectively. Oxford contributes a representative in 
the Master of Balliol (Dr. A. D. Lindsay), and the 
special interests of women will find & natural protector 
in Miss Philpotts. 

Past history has shown that the University of London 
through its graduates can exercise powerful political 
influence. Will that influence be used on the present 
occasion against the Bill? Convocation, at a sparsely 
attended meeting held during the strike, adopted three 
resolutions declaring that the creation of а Council to 
control the finances of the University would have 
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“ prejudicial effects upon the University " ; that éhe 
reconstitution of the Senate in accordance with the 
recommendation of the Departmental Commission 
would be “a grave error”; and, finally, strongly 
deprecated the setting up of a Statutory Commission. 
The Senate has adopted a resolution declaring its 
opinion that as regards the relative positions of the 
Council and the Senate, the scheme proposed by the 
Majority Report of the Departmental Committee should 
be rejected on the ground that it will be found to be 
unworkable in practice, that it will deprive the truly 
representative body (the Senate) of all effective control, 
that it will not clear the body charged with control of 
finance from any possible imputation of partiality ; and 
finally, that it will complicate further the already too 
complicated machinery of the University. The Senate 
further offered to submit a scheme of agreed reforms. 
The inference to be drawn from this resolution is that 
the Senate would prefer that the Council, if created, 
should have the status of a statutory finance committee. 
One final suggestion. Would it not be well for the 
Government to make some announcement as regards 
increased financial aid for the work of the University, 
if and when reconstituted ? The great developments in 
university education, which London, as the capital of 
the Empire, urgently needs, cannot be accomplished, 
however perfect a constitution may be provided by 
the authority of the Government, unless the money is 
forthcoming. The University may reasonably expect 
the Government, which has shown so much solicitude 
for its spiritual welfare, to contribute generously to its 
material needs. T. Lr. HumBERSTONE. 





Eugenic Reform. 
The Need for Eugenic Reform. By Leonard Darwin. 
` Pp. xvii + 529. (London: John Murray, 1926.) 
123. net. 

HIS is in every respect a notable book by a most 
. distinguished author. Major Darwin has now 
for fifteen years occupied the presidential chair in the 
Eugenics Education Society, and comparatively few 
realise the services which he has rendered towards 
making clear the social implications of the results of 
the scientific study of heredity. The word ‘ Eugenics’ 
signifying ‘the study of the agencies under human 
control by which the human stock can be improved’ 
was coined by Galton, as most people know. Most are 
also aware that it was associated in the public mind 
with a number of fantastic projects for the compulsory 
mating of specially selected specimens of opposite 
sexes in order to improve the race. For this concep- 
tion of the subject Galton is directly responsible ; it has 
led to eugenists being regarded as a collection of 
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faddists, and has drawn on to the whole subject the 
sharpest shafts of ridicule and sarcasm. С. К. Chester- 
ton has said of eugenic reform that it could be imposed 
only on slaves and cowards, and it is, по doubt, of 
‘Galtonian’ reforms that he was thinking when he 
made this statement. 

The present reviewer is forced to confess that he 
formerly shared the common attitudt towards the 
subject, an attitude which, as fe must regretfully 
admit, is still maintained by some of his most admired 
scientific friends. It was in 1913, when he had the good 
fortune to listen for the first time to a presidential 
address by Major Darwin, that the Teviewer first saw 
that a wholly different interpretation could be given to 
eugenic reform, an interpretation calculated to appeal 
strongly to the common sense of all who take the trouble 
to give their attention to the subject. This interpreta- 
tion, which, though theoretically admitted, was not 
regarded as of practical importance in comfortable 
Edwardian days, is now forcing itself on the attention 
of every one who has to deal with social affairs. Major 
Darwin pointed out that, if we went on fostering the 
unrestricted multiplication of the least competent 
members of the nation by continually increasing doles 
extracted from the pockets of the more competent and 
therefore well-to-do, we should inevitably lower the 
quality of the race. It is a sinister portent that the 
large families which were reared in our rectories and in 
the manses of Scotland in Victorian days, from which 
we gathered so many distinguished and able men, have 
disappeared, whilst there is no serious diminution in the 
offspring of our dock labourers and unskilled workers. 
Major Darwin’s conception of eugenics was essentially 
the extension of his father’s doctrine of natural selection 
to human affairs. 

The book which we are considering opens with a 
biological introduction which deals with the Mendelian 
theory of hered&ty and discusses the inheritance of 
&cquired qualities and the Lamarckian theory of 
evolution. This part is by far the weakest section of 
the book, for Major Darwin labours under the disadvan- 
tage of not being a biologist, and this disadvantage ів 
increased by the fact that, as he admits in the preface, 
he has relied for assistance and advice mainly on Mr. 
К. A. Fisher and Mr. C. B. S. Hodson. Of these the 
first is a mathematician, and the second name is 
obviously a slip for Mrs. Hodson, the respected assistant 
secretary of the Eugenics Education Society, who 
undoubtedly has had some training in biology, but 
is scarcely fitted to give serious criticism in this subject. 

Major Darwin accepts the extreme Mendelian view, 
namely, that the whole forceof heredity inany individual 
is capable of being analysed into a series of, units or 
‘genes, and that a chance assortment of ‘genes’ is 
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handed on by the parent to his children. This view, 
which has been rejected by "many biologists with a 
really wideoutlook on the science, including systematists, 
embryologists, and paleontologists, leads, if logically 
pressed, to impossible and absurd conclusions. Tite 
innate common sense of Major Darwin leads him to see 
this: he plaintively confesses that if genes are unalter- 
able he cannot see ow evolution can ever have taken 
place, for all the genes which make up human heredity 
must have been present in the original amceba. It may 
be added that the ‘ factorial analysis’ of heredity adds 
nothing to our knowledge of the subject: the ‘ genes’ 
or ‘ factors’ are purely imaginary units, and the number 
is continually added to as Nature shows herself unwill- 
ing to be compressed within mathematical formule. 
As the author nalvely confesses, it is impossible to 
devise means of analysing human capacities into 
genes, and eugenic reform cannot wait whilst the 
attempt is made; therefore Mendelism is of service to 
eugenics chiefly by fostermg belief that heredity is not 
a haphazard thing but follows fixed rules. But this 
belief is far older than Mendelism ; no farmer, nor even 
any common-sense observer of human affairs, needed 
Mendel to teach him this; it is expressed in unequi- 
vocal language by the Founder of Christianity himself: 
“ neither can а corrupt tree bring forth good fruit.” 
Major Darwin is no happier in his criticisms of 
Lamarckism. He points out that there are certain 
qualities which he does not think could have been 
‘acquired’ in this sense by animals; as, for example, 
the protective resemblance shown by the plumage of a 
bird. How, he asks, could the bird know when its 
plumage assimilated with its surroundings? Well, 
we do not know how a bird would react to changed 
surroundings, but we do. know that many reptiles, 
amphibia, and fishes can and do control their colour so 
аз to make it match their environment, and that this 


-control is exercised through the eye. *If Major Darwin 


will keep а common frog in а dark tank he will find that 
it soon assumes a very dark brown tint. If it is now 


‘removed to a white porcelain dish it will in half an hour 
* assume & light straw-coloured tint. 
- optic nerves of the dark frog are severed, it will remain 


If, however, the 


dark on the whitest porcelain. What goes on in the 
mind of the frog, what it feels or thinks, neither Major 
Darwin nor any one else knows. 

Then Major Darwin says that whilst doubtless а 
muscle increases in sire with use, Lamarckians have 
never explained how this power was ‘acquired.’ On 
this subject it is necessary to speak firmly and decisively. 
Neither Lamarck nor any other competent biologist 


- hasever advanced a theory to explain how living beings 


could develop out of dead matter. The fundamental 
properties of life are as clearly manifested in amceba as 
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ineman; every faculty shown in the higher forms of 
life is present in the simplest form in germ—ex mihilo 
тїї fu. These properties are the presupposition of 
every valid theory of evolution. This was clearly seen 
and expressed by no less a person than Alfred Russel | 
Wallace. The author's third objection that Lamarck- 
ian change, if it really occurs (and his father admitted 
that it did), is extremely slow in its action and can 
therefore be left out of account in considering eugenic 
measures, has а considerable measure of truth in it; 
yet even here a caveat must be entered. It is not the 
case that “ millions of years " are needed to effect any 
noticeable change. It is not “ millions of years ” since 
paleanthropic man. ranged over Europe, and yet since 
that time we have acquired straight backs апа thighs. 
The Lamarckian view is that evolution is due to changes 
of habits (in Lamarck’s phrase, the effort to satisfy new 
needs awakened by new surroundings), and that these 
habits induce changes in structure which are passed on 
to the next generation. The first stage in this trans- 
mission consists merely in a quickened response to the 
same stimulus which induced the corresponding change 
in the parent. It is only after a long time that the 
change becomes so engrained in the constitution that 
it appears without the stimulus at all. Baron Noptsa, 
in a recent brilliant address to the London Zoological 
Society, pointed out that in the adaptations which fit 
the human leg to maintain the upright position. both 
stages can be found. The thickened pad on the sole of 
the foot appears whilst the embryo is in the womb, but 
the change in.the ankle-joint only appears after walking 
has begun, and fails utterly to appear if the foot for any 
reason is not used. It is quite probable that good 
education—the development of the brain by mental 
exercise, not the cramming of it with facts—does leave 
in the progeny of the educated an increased capacity to 
learn. 

Besides Lamarckian adaptation, however, which being 
ап epitome of the past history of the species, accounts 
for the racial differences which divide mankind, there 
is &по{һет kind of variation prominent amongst aur 
domestic animals which also occurs largely amongst 
civilised city-dwellers, who, like the.denizens of the 
farmyard, are domesticated. This is a weakening of 
developmental energy “caused by bad conditions 
surrounding the germ in its earliest period of growth. 
This weakening produces a disharmony in growth which 
results in weird structural aberrations, and once pro- 
duced it is handed on to subsequent generations and 
produces the same result in the progeny as in the 
parents. To this cause not only the ‘ fancy ' character 
of our domestic breeds but such pathological aberrants 
as epileptics and mental defectives owe their origin. 
Nevertheless, if such individuals are transferred tp 
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healthy natural surroundings and left to support them- 
selves by their оюп efforts, this plasma - weakness 
gradually passes off and the natural structure is 
regained. A beautiful example of this reversion сап" 
be seen every day in London ; and it is one which seems 
to have been going only for forty or fifty years, since it 18 
never mentioned in the works of Charles Darwin, and it 
would have greatly interested him had he seen it. As 
all know, pigeons originally escaped from dove-cotes 
have multiplied all over London and maintain them- 
selves in our squares, no doubt in tbe innocence of 
their hearts mistaking our tall London houses for their 
ancestral cliffs. A large proportion of these pigeons 
are assuming the plumage and shape of the wild rock 
pigeon, yet this is certainly not due to crossing, for the 
wild progenitor is now an exceedingly rare bird and is 
in fact almost extinct. So the emigration.of a city- 
stunted population to Australia, if they were not 
coddled but left to their own efforts, might in time give 
rise to а population of respectable physique. 

The author, as in filial duty bound, attaches great 
importance to’ natural selection—and so do we. If 
advance is the result of energy and vigorous striving, & 
race will progress only as the weak and lazy are elimin- 
ated or,at any rate, prevented from procreating progeny 
—and in this lies the central core of all Major Darwin's 
proposals. He points out the disastrous effects of 
public assistance; the class assisted does not increase 
in its efforts at self-maintenance, but depends more 
and more on doles; and it increases in fertility whilst 
the class from whom assistance is drawn diminishes in 
numbers He then considers how the elimination of 
the less worthy class might be promoted. He considers, 
and nghtly so, that parenthood should be prevented 
in the case of all certifiable as mentally defective. This 
could be accomplished if hfelong segregation were 
instituted with the acceptance of voluntary sterilisation 
and freedom as an alternative. Не thinks that parent- 
hood should be prohibited even in cases where the 
mental defect is held to be due to 'environmental 
factors,’ since even if such parents would not hand on 
the defect to their children—and we consider it very 
probable that they would do so—they are quite unfit 
to give parental care and good upbringing. Major 
Darwin discusses the objections to sterilisation which 
are both futile and sentimental. It is objected that 
sterilised individuals would feel free to adopt an im- 
moral life. This, we might rejoin, 1s not our business: 
they are in no way forced to do so, and even if they did, 
this would be a very much lesser evil than the contami- 
nation of the next generation by them. After all, 
people who now desire an immoral life are deterred not 
by the fear of illegitimate offspring, but the dread of 
venereal disease; yet that is no argument against 
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stamping out that disease if we can. The author 
would further sterilise or segregate the habitual 
criminal, and when hard necessity has made us shed 
some of our sentimentalism we shall agree with him. 
Аз he remarks, 120,000 new recruits join the ranks of 
labour every year, and yet it seems probable that our 
trade will never rise to its pre-War level, so that some 
regulation of population is an absolute hecessity. 

This necessity, it seems to us, can only be met by 
birth-control; that is, limitation of size of family. 
Here, however, the author shows himself fussy: he is 
afraid that contraceptive measures in certain circum- 
stances might do harm. The answer to this is that 
since contraceptive practices are widespread amongst 
the more intelligent members of the community, to 
extend the knowledge of them amongst the class that 
is multiplying too quickly can do no harm. Of course, 
as Major Darwin sees, this would leave the utterly 
reckless class uninfluenced. So the right of any one 
to have children whom he cannot support must be 
challenged sooner or later, and the ultimate remedy for 
that is the threat of sterilisation if the family is added 
to. It seems to us that another remedy not envisaged 
by the author would be to treat all public assistance 
as a loan which must be repaid before the beneficiary 
is allowed to vote. 

Major Darwin then goes on to discuss mate-selection, 
divorce, and kindred matters. On the question of 
divorce he is stern and conservative. Like all eugenists, 
he considers marriage as an institution mainly for the 
purpose of the next generation and family life as 
indispensable, and this-life would inevitably be destroyed 
by easy divorce. As to mate-selection, no doubt 
prudence should be exercised in selecting a wife, both 
with regard to health and character, but as the author 
truly remarks, love laughs at locksmiths, and once 
passion is aroused, prudence is apt to be thrown to the 
winds. Hence, Where care ought to be exercised is in 
the quality of the opposite sex with which our children 
are famihansed during their young and formative 
years, for this quality will create the ideals which will 
arouse passion later on. Е 

The conclusion of the volume is naive and surprising. 
The author having come to the conclusion that ‘ science,’ 
as he conceives it, leads to a mechanical conception of 
the universe and causes him to regard his fellow-being 
аз an automaton, and as therefore having no individual 
rights аз compared with the welfare of the race, yet 
finds, when he looks within, that he is a being with a 
free-will; and so he rejects the conclusions to which 
‘science’ leads him. This he regards as an antinomy ` 
which he is powerless to resolve. It might perhaps 
have induced him to inquire whether the postulates of 
his ‘science’ were not doubtful; whether, in fact, we 
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really can begin with ‘matter’ and its laws, when 
matter, as Huxley admitted, is inconceivable except as 
presented to & conscious mind ; and whether therefore 
Lamarckian evolution, which assumes that in animals, 
as in us, there is something that feels, strives, learrm, 
‘and remembers and transmits its memories in part to 
its offspring, is not preferable to the view thgt animals 
owe their origih to a series of ' chance’ variations that 
-have accidentally Come to pass. We think that the 
author would get some light on his difficulties if he were 
to study the “ Psychological Principles” of Ward and 
4 L'Évolution créatrice ” of Bergson. E. W. M. 





Modern Physics in Chemistry. 
Fundamenials of Physical Chemistry: for Students of 
Chemistry and related Sciences. By Prof. Arnold 
. Eucken. Translated and adapted from the second 
German edition by Dr. Eric R. Jette and Prof. Victor 
K. Lamer. (International Chemical Series.) Pp. 
xxii--699. (New York: McGraw-Hill Book Co., 
Inc.; London: McGraw-Hill Publishing Co., Ltd., 
1925.) 275. 6d. net. 

HE translators of Prof. Eucken's text-book 
observe that there appeared to be room for a 

book in which kinetic theory, thermodynamics and 
quantum theory, each discussed on the basis of experi- 
mental facts, are considered of equal importance for the 
development of the subject. Kinetic theory and thermo- 
dynamics have long formed part of the studies of 
chemical students, and there can be little doubt that a 
really practical working knowledgeof physical chemistry 
must include them, but the quantum theory is rela- 
tively new and has not yet in all cases received adequate 
treatment from the point of view of the student of 
chemistry. In its mathematical aspects it has formed 
the subject matter of several important treatises, but 
these are for the most part addressed to students of 
physics and have а very limited appeal to chemists. 
It must therefore be admitted that а treatment in 
which tbese three components of modern physical 
chemistry are considered in a connected manner, and 
especially in close relation to experiment, is very 
desirable, and an examination of Prof. Eucken's book 
shows that he bas been very successful in presenting the 

materiel in & form suitable for students of chemistry. 


It is clear at the outset that in such a presentation , 


an adequate knowledge of mathematics is essential, and 
аз the author remarks in his preface, a practical 
acquaintance with the subject is only possible on a 
mathematical foundation. For this reason, whilst the 
book will be stimulating and valuable to those students 
who are, equipped with the small amount of higher 


mathematics necessary (the outlines of which are given 
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inethe first part of the book), it will be of very limited 
use to those not so equipped. Students who merely 
wish to attain to a smattering of the subject, based on 
vague and often unsuitable analogies, are not con- 
sidered, and indeed in these days need scarcely be 
considered by any author of a book which attempts to 
go beyond the very elements of the subject. At the 
same time, it must be admitted that an attempt to make 
the whole treatment logical has resulted in some cases 
in a rather more difficult style of mathematical deduc- 
tion than is necessary. For example, the theory of. 
concentration cells and of ionic transport in electrolysis 
may be treated without first making use of thé general 
equations for transport, based on the theory of diffusion; 
and there can be no doubt that students coming to the 
subject for the first time would obtain much clearer 
ideas and would feel much less difficulty than can be the 
case when the general method is put into application 
forthwith. The same remark applies to many other 
parts of the book, and on the whole it may perhaps be 
considered more suitable for students who have already 
an elementary knowledge of most of the subjects dealt 
with. S 

The book is divided into two main sections, the first 
called “Thermodynamics” (divided into physical 
thermodynamics and chemical thermodynamics), and 
the second “ The Structure of Matter.” “In the first 
part, however, is included the classical kinetic theory, 
and the abundant use made of kinetic ideas and equa- 
tions is one of the best features of the treatment. One 
might perhaps criticise the way in which the funda- 
mental equation of the Second Law of Thermodynamics 
is first introduced on p. 5o in an equation (No. 49), 
which is made to appear as if it followed in some way 
from the preceding argument, whereas it is not really 
deduced until much later, and then on the basis of the 
properties of ideal gases. In this section the common 
error of deducing the equation for the adiabatic ex- 
pansion of gases without pointing out that the specific 
heat is tacitly assumed to be constant is made (р. 83), 
in spite of the fact that the variation of specific heats 
with temperature is fully considered in another place. 

The section on the theory of solution has been com- 
pletely rewritten by the translators in the light of the 
conception of activity, and it forms a useful and brief 
summary of this method of treatment. The new theory 
of Debye and Hückel is also included, апа a praise- 
worthy attempt is made to exhibit the fundamental 
assumptions and the method of calculation without 
reproducing the rather long and difficult details of the 
actual calculations. It is shown that the theory in its 
simplest form, f.e. when the ions are assumed to be 
point charges, fails to account for the experimental 
facts, but the further very valuable result emerges that, 
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even when the correction for the sizes of the ions is fully 
appbed, the theory still fails to reproduce the facts. 
A further correction term, depending on the actual 
structure of the ions and the deformability of the 
external electronic orbits, can at present be applied 
only in a semi-quantitative form, and it is clear that 
the problem, as in the case of all those in which the 
structure of molecules appears, becomes extremely 
complex. It is further shown that the theory is at 
present unable to distinguish between complex ion 
formation (as is commonly assumed in the case of 
cyanides and silver, for example) and the specific inter- 
action of ions. Thus, the effect of a cyanide on the 
solubility of silver cyanide is treated in the same way as 
the effect of hydrochloric acid on the solubility of 
sodium chloride. It is clear that, although progress has 
been made in this -perplexing region, there are still 
formidable difficulties to be overcome. 

The section on the structure of matter follows the 
usual lines. The proof that the experiments which 
seemed to point to the existence of sub-electrons are 
vitiated by incorrect assumptions as to the structure of 
the particles, as was supposed by Millikan, probably 
came too late for inclusion in the book, but the fact that 
Aston’s whole number rule is not always true, and 
cannot be regarded as a law of Nature, might have been 
mentioned. The Bohr atom is made the basis of the 
whole discussion, although static models are used in the 
consideration of Born’s calculations of heats of forma- 
tion, etc. The quantum theory of the atom is given in 
more detail than is usual in books intended for chemical 
students, but the calculations are omitted in difficult 
cases and the results only stated. It is quite clear 
from the whole of this section that, apart from the 
spectroscopy of some simple atoms, the theory is still 
too complicated to yield information of much real value 
to chemists, since in the case of more complex atoms 
the results are still more or less qualitative. The theory 
of spectra, however, is of direct interest to chemists, 
and if the considerations put forward in this section do 
no more than indicate that the theoretical basis of much 
speculation on absorption spectra is fallactous, they will 
serve their part. The real significance of the quantum 
‘orbits, as distinguished from the old idea of vibrating 
electrons, is quite satisfactorily explained. 

The translation leaves much to be desired. In many 
cases the exact opposite of the German meaning has 
emerged, in some cases owing to the translation of 
“ noch ” as “not” ; in other cases lack of knowledge 
of facts has led to such errors as the translation of 
“ Kohlenoxydknallgas " as “an absolutely dry mixture 
of the gases CO, H, and О,’ which, it is stated, will not 
explode! The technical meanings of many German 
words are apparently unknown to the translators, who 
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have rendered “ Energieverteilungsgesetz," for example, 
as “the equilibrium law” (p. 73); they usually 
translate darf ” as “ dare," andsoon. Азап example 
of the faulty translation, the following, selected from 
humerous cases, may serve. Оп p. 112, in discussing 
the quantum theory of specific heats, they зау: “ The 
failure of the classical theory obviously dates from the 
day when heat energy was added to a system consisting 
of a diamond crystal at 20° abs. in an atmosphere of 
hydrogen or helium, and it was found that this energy 
was absorbed only by the gas molecules." The German 
text (p. 92), however, reads: “ Das Versagen der klas- 
sischen Theorie tritt handgreiflich zü Tage, wenn man 
sich bei etwa 20° abs. einen Diamantkristall in einer 
Wasserstoff- oder Heliumatmosphüre vorstellt: Führt 
man dem System Würmenergie zu, so wird diesselbe nur 
von den Gasmolekeln aufgenommen." Incorrect trans- 
lations in very many cases make the text completely 
obscure if not even incorrect, and it is difficult to under- 
stand how the translators could have failed to perceive 
that in many cases their rendering is meaningless. А 
list of errors has been forwarded to the translators. 
I. R. P. 





The Biology of Lepidoptera. 


Biologie der Schmetterlinge. Von Dr. Martin Hering. 
(Biologische Studienbucher, 3. Рр. vit480+13 
Tafeln. (Berlin: Julius Springer, 1926.) 18 gold 
marks. 

О scientific book has appeared hitherto that 
deals adequately with the many biological 
problems that are exemplified in Lepidoptera. These 
insects have so long proved a convenient source of 
material for fundamental research that a comprehensive 
work, bringing together accumulated knowledge in an 
accessible form, should appeal to a wide circle of 
zoologists. Thè want has now been met to a large 
extent by the admirable volume by Dr. Martin Hering, 
of the museum of zoology of the University of Berlin, 
which is now before us. His treatise surveys a breadth 
of field unexcelled by previous writers on these insects 
and is a storehouse of information relative to most 
phases of their biology. Throughout the book he. 
discusses the principles underlying the phenomena 
described and, although his theoretical conclusions 
may not always seem to, be sufficiently supported by 
facts, his original viewpoint is particularly stimulating. 
_in his general introduction, Dr. Hering divides the 
order into two main groups depending largely upon 
the presence or absence of the anal vein (Cu, in the 
most recent interpretation), and їп this scheme, it may 
be added, the Hesperiide are relegated to a position 
intermediate between the higher and lower families 
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of the order. The first main section of the book is | бойаПу restricted but it is too short to be an adequate 
devoted to ontogeny, or individual development, from | guide to.the literature. We miss reference to a number 


fertilisation of the egg to the eclosion of the imago. 
With regard to oviposition certain remarkable facts 
are alluded to. It appears that Polyommatus ruht 
consistently lays its eggs in pairs, one egg of the pair 
producing a male and the other a female. There 
appears, furthérmore, to be an alternation of male- 
and female-producing eggs ій the ovarioles. With 
regard to Papilio memnon, some of the eggs are laid 
in pairs and others singly ; the eggs in pairs produce 
male insects, while the isolated eggs give rise to females. 
In discussing parthenogenesis, the Psychid moth 
Solenobia triquetrella Е. is mentioned as reproducing 
by this method in northern Germany, while in the 
southern form of this species fertilisation is the 1пуап- 
able rule. 

The second section is concerned with the life of the 
imago. A-very full account is given of the significance 
and distribution of the various types of scent scales 
and tufts that are so frequent among Lepidoptera. 
Some reference is also made to the presumed chemical, 
nature of the odours produced. Senses dnd tropisms 
are likewise discussed at length, and there is a useful 
summary of what is known conceining the tympanal 
organ, mainly through the work of Eggers. 

The third section, which extends to more than 
240 pages, will commend itself to the general biologist. 
Here the author elaborates his views on geographical 
distribution, dimorphism, coloration, rnimicry, etc. 
Certain of the conclusions that are arrived at are not 
convincing, such as the following. Large-sized species 
are more generalised than small-sized; the spring 
generation of seasonally dimorphic forms is more primi- 
tive than the summer brood ; the lengthier the feeding 
period of larvæ and the shorter the pupal instar is an. 
indication of primitiveness. With reference to the 
significance "of colour patterns the *lassification of 
Heikertinger is followed, and we note in the discussion 
on mimicry there appears to be no mention of the 
name of Poulton. 

The long chapter on leaf- and other miners is particu 
larly good, &nd the author adopts a convenient termino- 
logy indicative of the different kinds of mines produced. 
The relations of Lepidoptera to ants and termites like- 
wise form the subject of a separate chapter, and in this 
connexion the absence of any reference to the remark- 
able Lycenid Lipkyra brassolis is unexpected. Further 
on in the book coloration is dealt with, both from its 
environmental and experimental aspects, while herma- 
phroditism, intersexuality, hybridism, all come in for 


discussion, along with other subjects too numerous ` 


for separate mention. е 
The bibliography аё the end of the volume is inten- 
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of leading authorities through the book, while many 


"authors are quoted with no indication other than the 


date as to where their work is published. In what- 
ever features one may disagree, however, they are 
insufficient to obscure the outstanding merit of the 
book. А. D. Tuus. 





« Our Bookshelf. 


Practical Hints to Sctentyic Travellers. 
Prof. H. A. Brouwer. Vol. 1. Sécond, revised 
edition. Pp. у+122+9 plates. Vol. 2. Second, 
revised edition. Pp. v + 150 7 plates. Vol. 3. 

` Pp. у + 185 + 6 plates. e Hague: Martinus 

Nijhoff, 1925.) 5 guilders (8s. 6d.) per volume. 

Tue object of this work is explained by its title. It 

consists of a series of independent articles, each dealing 

with a more or less remote portion of the earth, and 
written by а man with years of field experience in that 
particular region. The contributors include repre- 
sentatives of several nations ; most of them are well- 
known geologists, whose names are sufficient guarantee 
that full reliance can be placed on the advice that they 
give. All except two of the articles are in English ; 
those two, on Indo-China and Morocco, being in French. 

Of the three volumes now to hand (the first two of 
which are in their second edition), vol. r deals with 
the East Indies and South and East Africa; vol. 2 
with various Arctic countries, and with Turkestan; - 
and vol. 3 with Mexico, Indo-China, India, New 
Zealand, New Guinea, and Morocco. In some of the 
articles the treatment is much more detailed than in 
others,-but from most of them information on the 
following subjects is obtainable: preliminary studies 
and arrangements, climate, means of transport, 
appropriate equipment, native servants, food-supply, 
and medical care. Various hints are given concerning 
the etiquette and idiosyncrasies of the native in- 
habitants, upon whose attitude the smooth running 
of expeditions in many lands will largely depend. 

Any one about to visit one of the regions here dealt 
with on & survey or other scientific expedition can be 
recommended in all confidence both to study this work 
a3 a preliminary and to take it with him. He will not 
fail to derive many useful hints from a perusal, not 
only of the article relating to the particular country 
he is ‘visiting, but also of those dealing with other 
comparable lands. 


A Synopsts of the Families and Genera of Nematoda. 
By Dr. H. A. Baylis and R. Daubney. Pp. 
xxxvi+277. (London: The British Museum, 1926.) 
тоз. 6d. i 

Тнк Nematoda as а zoological division contains free- 

living as well as parasitic forms, and the number of the 

former is probably as great as, 1f not greater than, that 
of the latter. Yet the study of the parasitic forms, 
owing to their growing interest in relation to disease, 
has become шоге and more divorced from that of the 
free-living. The authors regard this growing separation 
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as indefensible and they have incorporated both gro 
in one system of classification. However Sound d 
may be in theory, the result as shown in this volume is 
somewhat incongruous. The Nematoda are assembled 
into five orders in all, and the whole of the vast and 
varied assortment of free-living worms is included with 
Ascaris and Oxyuris in the single order Ascaroidea. 
Apart from questions of classification, however, upon 
which there is much present-day difference of opinion, 
the work will prove a trustworthy and succinct guide to 
the various genera of roundworms together with the 
habitat usually taken up by the species of each 
and the name of its typical species or genotype. Under 
а genus 15 listed the papers most useful for reference. 
eneral arrangement of the volume 1s admirable 
апа m don form & boon to the specialist; as, however, 
it does not list species, its use to the general reader 1з 
unfortunately limited. The year 1923 has been chosen 
as the closing date for the admission of mew genera to 
the volume, and although a few names made since that 
date have been included, these are limited to synonyms 
of earlier gener& or to new names to replace those 
already preoccupied. 


The Fauna of Briüsh India, including Ceylon and 
Burma. Edited by Sir Arthur E. Shipley. (Pub- 
lished under the Authority of the Secretary of State 
for India in Council.) Birds. Vol. 3. Second edi- 
tion. By E. C. Stuart Baker. Pp. xx+489+7 
plates. (London: Taylor and Francis, 1926.) 305. 
net. 


WirH the pubhcation of this volume, which, like its 
two predecessors, deals solely with the Passeres, the 
author has brought to a conclusion his work on that 
great order of birds. In the three volumes issued up 
to date, 1336 species and subspecies have been recog- 
nised. In the first edition of the Avifauna, the Passeres 
were dealt with ın two volumes, and the number of 
species then acknowledged was 936. The advance of 
ornithology has therefore given Mr. Stuart Baker 
much more ground to cover, largely owing to the neces- 
sity for his dealing with the numerous racial forms 
which have of late years been described. 

The high standard set in the first two volumes has 
been fully maintamed in the present one, which, in 
addition to numerous woodcuts, contains seven coloured 
plates by the author, that of the Zosterops being 
particularly pleasi 

The map of India which accompanies the volume 
would have been more instructive had the topograph- 
ical features of the country been more clearly shown. 
The account of the birds of British India will probably 
be completed in three additional volumes. 


The Statesman’s Year Book: Statistical and Historical 
Annual of the States of the World for the Year 1926. 
Edited by Sir John Scott Keltie and Dr. M. Epstein. 
Sixty-third Annual Publication, revised after 
Official Returns. Рр. xxxvi+1496. (London: 
Macmillan and Co., Ltd., 1926.) aos. net. 


Eac issue of this work of reference adds new features 
without sacrificing the old. The arrangement of 
countries remains the same, except that the kingdom 
of Hejaz has lost its place among the independent 
states. It 1s in regard to India that the pnncipal 
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changes occur. That section of the book has been 
expanded from forty-four to sixty pages, the increased 
space being devoted to the provinces of British India 
and the independent states over which the Indian 
Government exercises certain control. Each of these 
pude is now treated in the same way as the provinces 
other parts of the Empire. Among the introductory 
matter, which includes а section on the League of 
Nations, new features are sections on the International 
Institute of Agriculture, a list of Europfan and North 
African air routes, and tables “showing taxation, 
national debt es, and paper currency of various 
countries. The coloured maps are two, showing the 
distribution of republics and other political divisions 
in the Soviet areas in Europe and Asia. In spite of 
additions the bulk of the volume is not increased. 








A Report on the Sugar Cane Mosatc Situation ın 
February, 1924, at Soledad, Cuba. By Prof. Edward 
M. East and Prof. William H. Weston, Jr. (Con- 
tributions from the Harvard Institute for Tropical 
Biology and Medicine, 1.) Pp. vit+s52+9 plates. 
(Cambridge, Mass.: Harvard University Press ; 
London: Oxford University Press, 1925.) 85. 6d. net. 

In this, the first of a new series of publications from 

Harvard University devoted to tropical biology and 

medicine, an account is given of the mosaic disease of 

sugar-cane as seen by the authors on the Soledad 
estate, Cuba. The disease 18 thought to be of long 
standing in Cuba (unlike most of the British West 

Indies), but, at Soledad, it is not appreciably reducing 

the yield and quality of the Crystalina cane ordinarily 

grown in the island. The extensive bibliography, 

&nd the plates (some in colour) showing mosaic and 

certain other types of chlorosis in sugar-cane and 

maize, are useful features of the book. 


Geography in School. By James Faurgrieve. Pp. 
x+364. (London: University of London Press, 
Ltd., 1926.) 75s. 64. net. 


THERE is little that is new in this book, but there is 
nothing that is not said in an interesting way. Every 
thoughtful teacher of geography has faced the problems 
which the autbor discusses in the light of his lo 
experience of school work, and no teacher could fail 
to derive something of value from what Mr. Fairgrieve 
has to say. Especially valuable is his insistence on 
reality in geography and his warnings of misunderstand- 
ings that are liable to be caused by the necessarily small 
scale of so many maps and the lack of personal know- 
ledge of the world of most teachers. The book has a 
useful bibliography and full index. 


Pression de la lumiére.. Par Pierre Lebedef. Traduit 
du russe par T. Kousmine. (Collection de mono- 
phies scientifiques étrangères, No. 9) Рр. 71. 
(Pacis : Albert Blanchard, 1926) 7:50 francs. 
PERRE LEBEDEF devoted twelve years of his life to 
the study of the pressure of light, and this little mono- 
graph gives us, 1n a convenient form, a description of 
his experiments. The work practically consists of two 
papers, one on the pressure exerted by light on solids, 
and the other on the pressure on gases, the latter being 
important because of its application to the tails of 
comets. Some араа notes аге appended. 
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Letters to the Editor. 

[The Editor does not hold himself responsible | for 
opinions expressed by kis correspondents. Neither 
can he undertakes to return, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or amy other part of NATURE. No notice їз 
taken of anonymous cowsunicafiomi.] ` 


Muscular Action. 


A numer of papers by various writers have 
recenti тее on this subject, mostly deahng 
not wi e action of the muscle itself but with the 
material consumed by its action and the products 
formed by the consumption. Taking the somewhat 
parallel case of &n engine, the papers alluded to aim 
&t describi what is put into the fire-box, what falls 
into the -pan, and what goes up the chimney. 
Nothing of апу value, however, is said as to the 
nature of the engine, its efficiency, or how and why 
it performs its work. The function of a muscle is 
to exert a pull, апа the pull depends on the shorten- 
ing, or tendency to shorten, of the cells of which the 
muscular fibres are composed, when something is 
transmitted to them by the nerves. 

One would like to know—What is it that the 
nerves transmit? And what is the origin and nature 
of the force which deforms or tends to deform and 
shorten the cells ? à | 

A nerve can be made to act on а muscle in many 
ways; by electric currents, for example, or by chemical 
or mechanical irritation, but this does not indicate the 
е of the natural stimulus any more than the fact 

at & pipe can convey er to an engme by carrying 
water or gas indicates the real nature of oe Aare 

Nervous stimulug involves the expenditure of 
work rad, patong of tho work done by the muscle 
in which it induces contraction. What is the propor- 
tion between these two expenditures? Again, as 

efficiency. Efficiency may be specified either 
as the over-all efficiency, by comparing the potential 
work in the fuel with that realised by the engine, or, 
what 18 more important as regards muscular action, 
by the work expended ш the muscle compared with 
the realised external work. 

When а muscle is in tension, work is ed 
whether the muscle remains stationary or con A 
but it is -only eroi contraction that useful work 
is done, and the work consumed in ee aa a muscle 
tant but stationary amounts to a leakage of power. 

Does this | continue at the same rate for the 
same tension while the contraction isgoing on? 

Тыв might well form the subject of experiment, 
and were it determined it would be ihle, for any 
particular case, to state the most cient speed of 
contraction. 

So far as is known, all the work done by the 
muscles in accelerating themselves and their attach- 
ments is wasted. In walking on a resilient level 
surface, for example, the whole of the muscular work 
is spent in this way, for the walker might perform 
the same journey in a frictionless carriage by merely 

it with a push the energy of which could be 
recovered at the journey’s end. 


It must not be assumed, however, that the whole 


of the acceleration of the leg in ing is supplied 
by muscular effort. The legs, like pendulums, have 
natural periods, and the muscular acceleration is that 
Tequired to convert the natural period of the leg to 
the forced period of the step. 

Lettera ааа these questions have already 
been published in NATURE of April 15, 1920; June 3, 
1922; and nisu 31, 1925. A. MALLOCE. 

9 Baring Crescent, Exeter, June 19. 
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Collisions of the Second Kind with Excited 
Mercury Atoms in the 2P State. 


A NUMBER of experiments have recently been per- 
formed by various experimenters in which a mixture 
of gases containing mercury харош a8 one constituent 
has been illuminated py light from a water-cooled 
quare muy шлш ua ee 

ese experimenta it en y been assum at 
the following process takes place. Merc atoms 
first absorb radiation 42536, an electron thereby 
raised to the 2p, state. ving reached this ex 
state the mercury atom may collide with one of the 
other atoms or molecules present and transfer - its 

tential energy over to the other atom or molecule. 
energy thus transferred may do one of several 
things It may cause a molecule to dissociate, it 
may excite the colliding molecule or atom; it may 
all be changed into thermal ‘Innetic energy of the two 
colliding bodies; or it may do combinations of the 
above. 

In the interpretation of their results most of the 
experimenters have considered only the effect of 
mercury atoms in the 2p, state. Recent experiments 
performed by the writer have shown that mercury 
atoms in the 2P state are also effective in the above 
process, 

The a tus and method were the same as used 
by Loria (Phys. Rev , 26, 573-584, Nov. 1925) with his 
sealed -oft tubes A mixture of zinc and mercury 


vapours was illuminated by the hght from a water- 
cooled quartz mercury arc, and the following zinc 
lines were obeerved. ; ý 

















h, „37 
арам 
307 5 15 -эр 401 Resonance? Ime 
id я 15 -aP 577 n n 
on zd 





is hidden by the mercury line 13341. А2138 
was only obtained with long apana: 

When the exciting light was filtered through weak 
acetic acid (concentration тї in 180) the zinc ар 
oe was reduced to an intensity of 2. A2138 
not ар , but the exposure was not long enough to 
show definitely anythmg about this line. The in- 
tensities of the other lines remained very nearly the 
same. This weak acetic acid was found to absorb 
completely all wave-lengths shorter than 42000 and 
to transmit 42536 with nearly full intensity. 

When this mixture of zinc and mercury vapours 
was illummated by the uncooled or hot m 
arc, the в triplet and a very faint trace of 42138 
& я о аас ашше грееше еее 
line А3075, if they appeared at all, not have 
ааа intensity to be seen on the plate When 
the exciting light was filtered through weak acetic 
acid no zinc lines ap : 

These results may be interpreted as follows. When 
the mixture of zinc and mercury atoms 18 illuminated 
by light from the water-cooled m arc, some 
normal сщу atoms are raised to excited states by 
absorbing light. Some of them absorb A2 536, ап 
electron thereby being sent to the 2f, level this 
state the atom has & potential energy of 4 86 volts. 
Other mercury atoms absorb A1849, an electron going 
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to the 2P level, giving these atoms a potential en 

of 6 67 volts. Now, excited mercury atoms of е 
land may collide with normal zinc atoms and transfer 
their potential energy to the zinc atoms, which are 
thereby raised to excited states. If an excited 
mercury atom has more energy than is necessary to 
excite a zinc atom, the energy remi changes into 
thermal lonetic energy of the two colliding atoms. 
The excited zinc atoms returning to the normal state 
give out the zinc spectrum ‘lines observed. 

The energies п to excite these observed zinc 
lines are given in the table above. The only zinc line 
which a 2p, mercury atom with its 4 86 volts en 
could excite is A3075, requiring 401 volts. A 2 
Mercury atom having an energy of 6 67 volts might 
excite either the sharp triplet requiring 6 63 volts or 
^2138 requi 577 volts. en we filter the 
exciting light ugh acetic acid, 41849 18 absorbed 
but А2536 15 transmitted This means that no 
mercury atoms can now be raised to the 2P state, 
but about the same number can absorb 42536 and 
reach the 2р, state. Ав a result the intensity of the 
sharp triplet 1s much reduced, showing that ıt owed 
most of its existence to 2P mercury atoms The 
zinc line 43075 kept nearly the same intensity, 
showing that ıt depended principally on 2p, mercury 
&toms 

When we illuminate by the hot arc, in which 42536 
18 reversed, no mercury atoms will absorb 42536 and 
be changed to the 2p, state. However, we have some 
mercury atoms in the 2P state which have absorbed 
41849, and these collide with zinc atoms, causing 
them to emit the sharp tnplet and 12138. Now 
if we filter the po from the hot arc through acetic 
acid, А1849 їз absorbed and we have no excited 
mercury atoms present Consequently no zinc lines 
ap я 

еге Ter ү кел = zinc diffuse triplet 
Tequiring 8 48 volts is ca mercury atoms in 
the 3d state. The discussion of this triplet will be 
reserved for the full report of this work ; 

It а said that the zinc atoms could abeorb 
A1849 y without the necessity of the inter- 
mediate 2P state of mercury. Powers (Phys. Rev., 
26, 761-765, 1925) and Kapuscinsli (NATURE, 116, 
170 and , 1925) have found such & р absorp- 
tion for cadmium. In order to test this possibility, 
these experiments were repeated with a tube con- 
taining pure zinc and practically no mercury vapour. 
No zinc lines were obtained in any case. 

These experiments show, then, that the effect of 
mercury atoms in the 2P state must be considered 
in the interpretation of the results obtained when 
any mixture of gases including mercury vapour 18 
illuminated by a quartz mercury arc 

] С. Winans. 
University of Wisconsin, 
Madison, Wis , U.S:A., May 24. 





Activated Fluorescence and Doppler Effect. 


KLEIN апа Roasseland deduced from thermo- 
dynamical considerations that an excited atom can, 
in p of a collimon, fall into the normal 
state without emission of radiation (impact of the 
second land). A of the en that becomes 
free can be spent in exciting the other atom, giving 
rise to the phenomenon ої the “activated fluor- 
eecence’’ which was found to occur in mixtures of 
metallic vapours by Franck and his school. 

For example, if mercury atoms which are brought 
into the 2р, state by pared tase of the 2537 lne 
оры to & potential of 49 volts) collide 
with atoms of another element possessing a lower 
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resonance potential, the lines of this element aye 
found to be emitted. The excess of energy must be 
distributed between the two atoms as kinetic energy. 

As no direct proof of this latter point, so far as I 
know, has been given, I have tned to observe the 
Speed acquired by the atoms as а Doppler effect, 
аза I give here a preliminary account ої the results, 
which also quantitatively with the theory. 

I lu. mixture of mercury and sodium vapours, 
contained in a bulb of fused silica, which was con- 
tinuously evacuated by a Pubs deu The 
mercury was put into а mde tube, to 120°, so 
that the pressure of 1ts vapour in bulb was of the 
order of 0:5 mm. The bulb contained some sodium, 
and was heated to 300?-350?. On illummmatng with 
the hght of а water-cooled mercury lamp, а visible 
glow of D light appeared. The D lines were observed 
with a 4o-plate echelon grating, and their breadth 
was measured with an ocular micrometer, It was 
found to be, as a mean value of mx observations 
on D, and D, 0:16 A.U. The hnes were strongly 
reversed, the central part being absorbed by the 
sodium vapour before escaping from the bulb. 

The breadth to be expected 18 easy to calculate. 
The kinetic energy must correspond to the difference 
V,- V, of the excitation potentials of mercury and 
sodium, 1.6. to 49-2 1—2 8 volts; hence, and from 
the law of the conservation of momentum, we get 
the equations— 


fU! mau, 
m0; = бу, P m (Vy - уу), 


where m,, v, and ту, v, are the respective masses 
and velocities of the two atoms. The velocity of the 
sodium atom (which owing to its smaller mass 
absorbs nearly all the energy) is thus found to be 
4'3x10* The distribution of the velocities of the 
excited sodium atomsis uniform аз г thedirection 
in space, but is not a Maxwellian ibution, because 
the molecules have all the same velocity. Hence it 
follows that the distribution of the intensity in the 
broadened line is quite different from that due to 
the ordinary Doppler effect of thermal agitation ; 
and it 1з easy to see that our distribution must be 
a uniform one, with a breadth of the lines Ах = 2Xv[c. 
Introducing for v the value given above, we obtain 
Ах=о 17 À.U , which agrees with the observed results 
within the limits of ental error. 

Also the distribution of intensity, so far as could 
be determined by eye observations, agreed completely 
with that predicted by the theory. То be sure that 
the broadening of the lines was due to the expected 
effect, I observesl with the echelon spectroscope the 
D lines obtained by resonance in a bulb at the same 
temperature as in the previous research, illuminated 
with the light of a sodium vacuum lamp; the lines 
were found to be very narrow. 





Franco RASETTI. 
Firenze, Istituto Fisico dell’ Universita, 
June 2. 





High Frequency or Ironiess Induction Furnaces. 


IN an unsigned article in NATURE for May 29, 
enhtled “High Frequency or Ironless Induction 
Furnaces,” the wnter suggests that his experiments 
on the heating of copper cylinders under certain 
conditions are at variance with the conclusions reached 
їп our paper on this subject. 

The statement in question was, ©“. . . consider the 
frequency which gives maximal (misquoted as “ maxi- 
mum ”) heating 1n several cases.” aximal in 
to what? Constant voltage apphed to the inductor (!) 
or constant inductor current? (аз the wnter seems 


^ 
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tq ARE He sbould have appreciated that neither 
condition was assumed. Sog 

We were considering maximal charge heating under 
constant power input to the inductor, and it was 
expressly stated that only inductors satisfying certain 
conditions were contemplated. The writer's experi- 
ments have no relation to the statement 1n questiog. 
Let us examine his experiments more closely. 

We believe that the Ajax-Northrup inductor has 
1-6 turns/cm., then with 200 amp at 50 cycles, a 
long cylinder,of copper 5 cm. in diameter would 
&beorb approxim 3 watts per cm. length. An 
elementary calculation indicates that thus power 
would result in a temperature rise of 13° C. in 5 
minutes—a temperature rise which might well escape 
the notice of hand-thermometry. 

On the other hand, at 25,000 cycles, the power input 
would be 67 watts per cm length into cold copper, 
and this, when account is taken of the large tempera- 
ture coefficient of resistivity of copper, would in 8 
minutes result in a temperature approaching 700? C. 

It is umportant to remember that the resistivity of 
copper at its melting point is nearly six times its 

ue at room temperature, so that the lowest fre- 
quency at which copper could be efficiently melted in 
5 cm. diameter cylinders is &bout 220 ye second. 

The fact that the has finite ehath vell tend 
to increase the heating at the higher frequencies, and 
when it is borne in mind that the Ajax-Northru 
converter produces damped waves (‘‘ containing 
frequencies ’’), ıt will be realised that no very ре 
precision can be claimed for these calculations. ey 
are, however, more definite than the writer’s state- 


ment of his inductor current—a statement more likely- 


to satisfy the potential user than the physicist. 

Again, regarding the exception which we have taken 
to Northrup's “fundamental statement” that at high 
frequency " the resistance of а eg n equal to its 
reactance," surely it is about time t this remark, 
which has appeared in technical for the last 
ten years, was laid to rest. entifically it is 
ve ; commercially it does not Ie to serve any 

purpose, and even at the risk of being '' note- 
worthy " we must continue to take exception toa 
“ fundamental statement ” by any authority when it 
1s fundamenta]ly incorrect. We must repeat that the 
ratio of resistance to reactance at high frequency is 


1 р 
у 2r, xv d 
М. RvLAND Davis. 
C. К. Burca. 
Research D ent, e 
Metropolitan-Vickers Electrical Co., Ltd., 
Trafford Park, Manchester, June 3 





IN reply to the communication of Messrs. Burch 
and Davis, T have to 7 that: 

І. The anonymity the article was not of my 
seeking. My name was omitted owing to a mis- 
understanding. 

2, І regret eh ae maximalas maximum. The 
use of the E equivalent did not, however, alter 
the meaning of the quotation 

3. The last paragraph of their letter evidentl 
arises from some misinterpretation. In my article 
pointed out quite legitimately that they took ex 
tion to a certain statement of Northrup’s but e 
no comment, favourable or otherwise, concerning their 
attitude. : 

'4. Implied criticisms concerning the accuracy of 


‘my measurements are out of place, since the experi- 


ments were intended to show, and did show clearly, 
that under practical conditions and at frequencies 
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specified by the authors the heatın 
рро charge was not merely less 


ue, but insignificant. 

5. The authors btate that only inductors satisfying 
certain conditions were specified. Аз ıt is impossible 
to construct inductors exactly complying with the 
theoretical conditions, their ents are out of 
reach of rigid experimental verification. On the other 
hand, they arrive at certain general conclusions from 
which it can be deduced that an inductor current of, 
say, 25-50 cycles frequency would be suitable for 
heating a cold copper charge of 3 cm. radius. I en- 


effect on the 
some other 


deavoured to check this conclusion imentally at 
50 qum and although a kilowatt was dissipated 
in the inductor coil, no serious tem ture rise of the 


charge took place in a period of 5 minutes, The 
inductor coil was designed for high uency currents, 
and from this point of view the conditions were not 
favourable for the low uency experiment. 

The conclusions of B iud Davis are so revolu- 
icd rus if capable of practical application аге во 
impo t, that I hope shortly to repeat the experi- 
ment, using an inductor specially designed for low 
frequencies. Such an iment should determine 
if 1ronless inductive heating at these low frequencies 
is a practical proposition. FRANK ADCOCK 





The Drop-weight Method of Measuring 
Surface Tension. 


Тнк letter Prof. Harlans on the above subject 
in NATURE of May 15 seemed to me to be very interest- 
ing. As, however, he has severely criticised my own 
views on the subject, I have thought 1t best to make 
some reply, for it is possible that a misunderstanding 
has arisen. 

The method I adopted for calculating surface 
tension from the wei осоре Аит 
from circular tubes is given іп the Philosoph 
Magasine, vol. 45, р. 1088, 1923. I would refer апу 
one interested to this paper, as it is quite unneceesary 
to reproduce any of the details here. The method 
was based on certain postulates which might replace 
Tate’s laws in the greater with which they 
expressed -the experimental facts, and which also 
seemed to lend a certain clarifying expression to the 
hopeless rigmarole that has been written round the 
subject for so many years. The fundamental оретв- 
tion in my calculations is certainly sot taken from 
Harlins's work. I used certain data of Harkins and 
Brown (Jour. Amer. Chom. Soc., vol. 41, p. 512, 1919), 
because at the time they were the most accurate I 
could find, and I saw no reason for ting the 
experimental work unlees I could be reasonably sure 
of & greater accuracy. 

Harkins refers to my method as '' cumbersome," 
“ indirect,” '' involved,” etc. ` The calculations could 
easily be shortened by the compilation of certain 
tables, but I do not understand why the o 
mathematical o tions of addition and multiplica- 
tion should be " cumbersome ” in my case and not in 
Prof. Harkins’s. I suppose my method may be con- 
sidered indirect because I have not followed in the 
tradition of certain formulation from which to the 
more conventional- minded it would be wrong to 
d 

oring the difference in gravity for Chi 
and London, I have incurred an error in my ts 
of 1 in 1000. It will be seen from my paper that I 
have merely given the figures for the surface tension 
correct to about I in 450. 

Harkins's ingenious attempt to show that a drop 
hanging from а circular tube must 1nevitably satisfy 


" 
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the equation W —2xry when the radius of the twbe 
becomes extremely small, is not by any means con. 
clusive, and does not seem to be supported by adequate 
experimental evidence In any case, it could only be 
рс by extrapolation from а curve, and we should 

nd ourselves involved in an ent as to whether 
the surface tension 19 the same for a thin mass as for 
the bulk of the liquid in all cases. The truth is that 
neither Harkins nor апу one else has ever given а 
due satisfactory solution of the dynamical problem of 

e drop detachment. His way out of the difficulty 
seemed to me to be somewhat vague and unsatis- 
factory ; but that is only & point of view, and perhaps 
may not matter very much. 

e main point at issue seems to be whether it 18 
worth while checking any further $us da on 
behalf of my method as opposed to f. Harluns's ; 
and on this matter, of course, I have nothing to say. 
But I should be glad if Prof. Harlans would point out 
where my method 1s '' erroneous,” as at the moment 
I do not know what to make of his extremely general 
criticism, which occupies nearly two columns of this 
journal, and to which І can only make an equally 
indefinite ер, T IREDALE 

Armstrong College, Newcastle-upon-Tyne. 





Cirrus at a Lower Level than Alto-cumulus. 


In his letter to NATURE of February 6, 1926, p. 199, 
Mr. C ]. P. Cave has directed attention to the fact 
that well-defined cirrus clouds may occur at a much 
lower level than we generally assume to them, say, 
under a sheet of alto-curhulus To support his view 
he describes a striking observation similar to that 
made by me on Sunday, June 13, at Strasbourg. 
During the morning and early afternoon of that day 
the weather was rainy and the sky covered with alto- 
stratus and nimbus. - The nimbus ceased about 16 30 
(С М.Т.) and the alto-stratus merged gradually into 
а «тр of pos ruis pei from west- 
south-west. It a ight edge ing it 
from a beautiful clear sky. АЕ 

At 17 30 І saw at an angular altitude of near 45° 
to the east-north-east a patch of well-defined white 
cirrus clouds under the alto-cumulus, and detached 
from them. As at the same moment many cirnform 
streaks were developing from alto-cumulus and 
acquiring the form of cwrws-wnewius, I believe the 
cirrus mentioned above may have been simular streaks 
afterwards v e ps from alto-cumulus. ` 

Later, in clear blue sky, some of these streaks 
were seen that had lost their ctrrus-uncinus form. 
І am sure that if any one had observed the sky only 
at this moment he would undoubtedly have noted 
common cirrus, and there 18 no reason, I suppose, to 
зау that they have not the same structure, as we 
know that in many cases high cirrus clouds are formed 
by snowflakes 

It 1s interesting to note that Mr Cave's observation 
and my own were made exactly with the same sky 
aspect; namely, a sheet of alto-cumulus with a straight 
edge and cirrus seen under it, near the edge. We are 
thus led to ask. Is all the low cirrus derived from 
alto-cumulus, and is it always seen near the e 
of the sheet? The cirrus derived from the an 
of cumulo-nimbus seems to be an exception The 
general meteorological conditions of the days of the 
two obeervations as regards cloudinees were also 
similar, the clouds being placed at the transition о 
a “corps” to a "tratne" of a “cloud ^ 
using the modern French nomenclature On January 
24 a low pressure area was above western Scandinavia 
and another to the south-west of Iceland These 
were fast-moving depressions with well-defined warm 
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sectors passing over the British Isles On June %3 
a low-pressure area was situated to the west of d, 
and 1t commanded in Europe a circular stream of 
occlumons. 

A revision 18 desirable ot the altitudes assigned by 
the International Classification to the cloud forms, 
2nd also of the definitions of these forms, to take into 
account the new ideas of the structure and forma- 
tion of clouds ANTONIO GIAO. 
hysical Institute, 
d'Anvers, Strasbourg (France), 


38 Boulev; 
June 14. е 





The Zoological Names S/mia, S. satyrus, and 
Pithecus, and their Possible Suppreesion. 


THE attention of the zoological prefession is invited 
to the fact that the proposition is before the Inter- 
national Commussion on Zoological Nomenclature to 
re-open the case of Simsa. In its present form the 
proposition is for the Commission : (a) absolutely to 
suppress the generic names Suma and Pithecus and 
the specific name Sima satyrus, on the ground that 
retention of these names and the application of the 
rules to them will produce greater confusion than 
uniformity; (b) to insert into the Official List of 
Generic Names, Chimpansee Voigt, 1831, 76, for the 
chim Pongo Lacépède, 1799, type pygmasus 
1760, for the orang-utans, and Macaca i e 1799, 
Бра ушала 1758, for the Barbary ape 

e argument before the Commussion gives an ex- 
tensive historical review of the subject; this will be 
published in Bulletin 145, Hygienic Laboratory. 

Briefly summarised, the argument maintains: (т) 
that becanse of the importance of the Pmmates in 
connexion with investigations on infectious diseases, 
the nomenclature of certain genera has far 
ветар а status in which this subject 18 of importance 
only to zoologists in general and to mammalogists in 
particular; (2) that it is absolutely essential that 
unambiguous names be adopted internationally for 
experimental animals used for studies dealng with 

roblems involving the life and death of human beings ; 
2 that the names Suma, Simia satyrus, and Pithecus 
are 80 confused in zoological literature as to preclude 
hope of reasonable pr ke in their use in zoo- 
logical, bacteriological, serological, and public health 
work ; (4) that the safest solution is to suppress these 
names entirely ; (5) and that the International Com- 
mission should select thoroughly unambiguous and 
suitable substitutes which preclude possibility of 
confusion in interpreting results as reported by - 
tenologists and o in different countries-—results 
which deal with human lfe. 

The secretary will delay announcement of final vote 
unüi about September т, 1927, in order to give to 
zoologists, bacteriologists, and others who may be 
interested, time to consult the premises fors ТЕ 
in Bulletin 145, &nd to express their views to the 
Commission. Application for copies of Bulletin 145, 
Hygienic Laboratory, should be addressed to the Sur- 
geon-General, U.S. Public Health- Service, Washing- 
ton, D.C. C. W. STILES, 

Secretary to Commission. 
Hygienic Laboratory, Washington, D C. 


Names for Companion Stars. 


I mave been ecting to see some commerit in 
NATURE upon Sir Oliver Lodge's suggestion under the 
above title in the issue of I3, 1926, but none 
seems to have appeared. It ıs not my purpose to 
dwell upon the pose of namung so ificant 
and dense an obj аз the companion to Sinus for 
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. 
one whose contributions to science have been so ше 
and briliant. It is the suggestion ens е 

* companion to Algol that need comment. Vogel’s 
contributions to the art of measuring radial velocities 
put him im the first rank, but they do not include the 
discovery of the first ic binary. Аз this 
is an error that has often been repeated it may be welf 
to m down the facts. 

his third annual report on the Henry 
Memorial, pubjshed early in 1889 (our copy reached 
New Haven on Apri 16), E. C. Pickering states: “Опе 
photograph of Urse Majoris shows the K line 
istinctly double, and others show it single.” In the 
Jantary, 189o, number of the American Journal of 
cience, Pi has an article dated November 12, 
1889, in which he states that the К lme in this star 
occasionally а double, and he goes on to give 
what we now ow to be the correct explanation, 
namely, that we are deali with а binary, both 
E d eque of which are bright, 

At the meeting of the Prussian Academy of Science 
held on November 28, 1889, Vogel communicated six 
observations of Algol which show it to be a spectro- 
scopic binary. These observations were first printed 
in A stronomischs Nachrichten 2947 (dated January 11, 
1890), in an article by Vogel da December, 1889. 
Vogel’s first obeervation of this object is dated 

‚ December 4, 1888, while the duplicity of the lines in 
the of Zeta Urse Majoris was noted on a 
plate secured at Harvard on 29, 1887. We 
see, therefore, that no matter what criterion is used 
to fix the epoch of the discovery of the first spectro- 
scopic bi , we must conclude that the first of these 
вов to detected was Zeta Urse Majoris by 

The above illustrates а difficulty which will be 
constantly met if Sir Ohver's suggestion is followed 
out; we should often be involved in matters of 
p if these names are assigned. during the life- 

imes of the investigators concerned or too soon after 
their deaths. FRANK SCHLESINGER. 

Yale University Observatory, 

june 4. 


Draper 





Energy Levels of the Carbon Monoxide Molecule. 
In their communication under this title in 


* Nature of July 3, р. 12, Мевагв. Duffendack and 


Fox make a estion in connexion with the 
scheme of electronic en levels of neutral carbon 
monoxide which I recorded in a recent letter. It is 
briefly, that there are two sets of*levels involved 
corresponding to triplet and singlet terms in the 
corresponding atom. I would like to say that this 
and other suggestions were made to me Prot. 
Birge and Dr. Mulliken in private communications 
some three months , but too late for publication 
in my letter. It is clear that the whole scheme of 
levels can be interpreted on Birge's views, which are 
outhned in his important letter on '' The Structure 
-of Molecules ” (NATURE, Feb. 27, 1926). The common 
ground level is 15 The imtial levels of the 4th 
positive and the Angstrom bands are ively 
ІР and 2S. The mıtal level of the Cameron bands 
is the triplet Ipım, and of the third positive bands is 
ts, while the new level which Duffendack and Fox 

ы probably {зө Ал the above levels 

ve th counterpart in the corresponding mag- 

nesium atom, and the inferences which may be drawn 
therefrom account for all the facts. 

The 34 positive bands of Duffendack and Fox are 
clearly the bands which I interpreted as an #’=4 
sequence. The in tation as arising from a 2р 

“devel is, however, preferable for two reasons: it avoids 
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the, anomalous intensity distribution in which the 
states ^/—2 and 3 are ábsent, and secondly, the 
existence only of the states n’=o and 1 is in harmony 
with recent work of Be and рше on the heat of 
dissociation of the molecule. It may perhaps be 
added that not only are s to s transitions e in 


band but so also are f to р transitions (e.g. the 
34 bands of carbon monoxide). 
R. C. ]оннзон. 
Department of Physics, 


Queen's University ої Belfast. 





The Physical Basis of Insect Drift. 


Tue letter of Dr. E. P. Felt (NATURE, May 29, 
р. 755) illustrates how difficult it is ın these days for 
the student of one science to keep in touch with 
developments in other sciences, developments which 
may have а considerable раш on his own subject. 
We know all too little about conditions in the 
upper air, but we know more than “the extremely 
few observations made airmen in balloons, dır- 
giblee, or aeroplanes.” Dr. Felt were to get in 

uch with the Weather Bureau at Washington, or 
with the Blue Hill Observatory, he would probably 
be able to obtain data which would be of great value 
in connexion with the question of insect drift. 
Observations of wind in the u air aro made as a 
matter of routine in many places in the northern 
hemisphere, and in some in the southern, so that 
there should be plenty of material to work on. 

No doubt winds in the upper air have a great deal 
to do with the di of insects, and convection 
currents occur at times up to much greater haghts 
than those mentioned by Dr. Felt. At the same time 
there may be other factors besides wind; it is not 
easy to Bee how the extraordinary tions of 
Vanessa caráwi in E e can be explained on purely 
meteorological lines unless other insects are similarly 
affected, which, so far as I know, is not the case. No 
doubt the appearance of Colas edusa in England from 
time to time might be explained by meteorological 
considerations, but if во a “clouded yellow year” 
should be a when other continental forms 
ы jan here. ere is evidently scope for a con- 
siderable amount of team work between meteoro- 


ne and entomolo Я С. J. P. Cave. 
toner Hill, ide 
June 17. 


Abnormal Venous Circulation in a Frog. 
, when 
dissecting a frog, directed my attention to the fact 
that the right anterior vena cava appeared to be com- 
letely missing. Closer examination proved this to 
E &ctualy the case. In order to return the blood 
from the night anterior region of the body to the heart, 
а commissural vessel had been established connecting 
the bases of the external jugular vein of the two sides, 
the venous blood from the entire anterior region of the 


-body thus finding its way back to the sinus venosus 


through the left anterior vena cava. The specimen 

was & well-grown male. 
In & communication to NATURE OÍ April 25, 1925, 
Dr. N. B. Eales has directed attention to variations 
ing in the distribution of the anterior abdominal 


vein of the and remarked on ther evolutional 
ignificance. o Such significance can be plausibly 
&ttached to the t case, but the anomaly seems 


rare enough to worth recording. The anterior 
abdominal vein opened into the liver as usual. 


F. W. FLATTELY. 
ton Park School, 
eading, June 10. 
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By Оиск К. Evans. 


VA HEN a clean surface of metal is heated gently 

in air, а fine series of colours is often produced, 
the seqüence of tints being that which would be ex- 
pected from optical principles. Їп the case of lead, 
four 'orders? of tints can be observed: red, for 
example, occurs four times in tbe sequence. The 
transparent oxide film which is responsible for the 
effect can be lifted from the lead, and it is found that 
for any given film the colour as seen by reflected light 
is complementary to that seen by transmitted light. 
On copper and iron the sequence is essentially the 
same as on lead, but the fourth-order tints (corre- 
sponding to fairly thick films) cannot be seen ; indeed 
on iron—no doubt owing to the low transparency of 
the oxide—only the first-order colours are really bright, 
although, if the oxidation is carefully carried out, the 
sequence can easily be followed as far as the third- 
order red. 

It is important to notice that absolutely no change 
in the appearance of the iron occurs until the first 
yellow ‘temper tint’ arrives; this appears quickly at 
high temperatures, more slowly at lower temperatures. 
At ordinary temperatures iron can be kept in dry air 
indefinitely without undergoing visible change. It is 
generally considered that an oxide film is produced ; 
but that, since diffusion of oxygen through an oxide 
is very: slow at low temperatures, the becomes 
protective, and ceases to thicken further, before it 
reaches the thickness needed to give the first (yellow) 
Ecc colour. ’ 

is view is supported by some experiments on the 
changes produced by oxygen on the Chemical behaviour 
E electrolytic iron. The iron was very kindly prepared 
-“for me by Dr. №. Н. Hatfield ; it was fused in vacuo 
in a esi& crucible before being rolled into sheet. 
When freshly ground, the iron was found to be capable 
of precipitating copper from N/10 copper nitrate 
solution within a few seconds. But after exposure for 
21 hours to dry air or oxygen (freed from carbon 
dioxide) it was found to lose its activity, and drops of 
the copper nitrate solution then produced no effect 
even after standing on the surface for many hours. 
In other experiments, strips of the iron, freshly ground, 
were subjected to a bg iden gradient in air or 
en, во as to give a of gradually increasing 
eas, ranging at one end from thicknesses too small 
to give temper colours, through intermediate thick- 
nesses displaying the tbree orders of tints, up to 
considerable thicknesses at the other end, where the 
scale had the slaty-grey appearance characteristic of 
magnetite. ' 

On testing the films with small drops of copper 
nitrate, it was found that only & limited range of 
thicknesses afforded protection; this e was 
situated in the invisible region, and extended ost— 
but not quite—to the place where the first yellow tint 
commenced. At points near to the unheated end of 
the specimen, where the film was too thin to give 
protection, general deposition of copper quickly 
occurred. Near the heated end where the film was 


1 Based on two lectures on the “Tmting, Тапа, and Coeromon of 
Metals,” deirvorod at the Royal Institnbon on May zo and 47. 
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visible the protection also failed, but in а different 
way. Deposition of copper commenced at certain 
Ssolated points or lines, and spread out from these 
places over the oxidised surface. This copper was 
certainly deposited on the oxisids of the oxide film, 
since when the copper was afterwards*dissolved away 
with ammonia the oxide film reappeared. The points 
around which deposition occurred almost certainly 
represented pores or cracks in the oxide scale; indeed, 
in the thicker scale, the cracks were sometimes visible. 
At a crack, the exposed iron would act as the anode of 
a local cell and the oxide around аз cathode, copper 
being deposited on the latter without destroying it. 
The behaviour of the part of the strips showing 
temper colours is of some interest. A short immersion 
in copper nitrate solution causes the tints to become 
dull, owing to the deposition of metallic copper upon 
the film (the colour of this copper can be seen if the 
specimen is held at a suitable angle); at the same 
time, the tints shift in a direction which would seem to 
indicate a thickening of the film at each point. If, at 
this stage, the copper is dissolved away with ammonia, 
the colours re-emerge with practically undiminished 
brightness. If, on the other hand, the strip is kept in 
the E nitrate solution until the colours are com- 
pletely hidden by a thick deposit of pink copper, the 
colours, when the copper is dissolved away by ammonia, 


reappear distinctly weaker than before. 
Analogous results are obtained when copper strips, 
covered with an oxide-film of varying thickness, are 


treated with dilute silver nitrate, although on copper the 
protective power of an oxide skin is much less permanent 
than in the case of iron. The maximum resistance is 
again situated in the invisible region, but the films 
thick enough to give first-order tints resist the reagent 
for almost as long а time. Аз in the case of iron, the 
thick films fail in quite a different manner from the 
very thin films; on the thick films tiny isolated 
crystals of shining silver appear, no doubt at the sites 
of pores, whilst where the film is very thin general 
deposition of darker silver occurs. 

Both on iron gnd copper the behaviour of the oxide- 
film in protecting the metal varies gradwally as the 
thickness is increased: there is no sharp change at 
the point where the first visible tint appears. This 
observation hasa ing on the cause of the ‘ passivity ’ 
displayed by iron which has been treated with oxidising 
agents. Some authorities have maintained that this 
cannot be due to & protective film, basing their - 
ment on the facts ay that no film 1s visible on passive 
iron, and (2) that iron covered with a visible film is not, 


аз a rule, passive. These particular objections to the 
oxide film theory would seem to ess but little 
ed by relatively 


ЖАНЕ The poor protection айо 
thick visible films is almost certainly due to the increase 
in the probability of spontaneous ing which 
accompanies an increase in thickness. Clearly, how- 
ever, the conditions of formation of the film greatly 
affect the protective character ; some oxidising agents, 
for example, seem to give more reliable films than 
oxygen itself. It is, of course, possible that other 
causes besides the presence of a film on the iron might ^ 
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— 
give rise to the phenomenon known as passivity ; but 
all the cases so far examined by the present writer 


ap to be due to protective films. 
t is well known that solutions of oxi agents, 
such as chromates, render iron passive to copper 


salts. In the case of electrolytic iron this passivity 
can also be brought about by dissolved oxygen, pro- 
vided that it is present in sufficient quantity at all 
points on the,surface. Since oxygen is not very 
soluble in water, some ement is needed to 
ensure the oxygen supply to the point where the speci- 
men is supported. This can be attained by using the 
“ eccentric whirler ” recently described by the writer ? ; 
the specimen, consisting of a metal disc pierced centrally 
with a circular hole, is slipped over a glass tube blown 
to bulb-form at the lower end, and attached eccentric- 
ally on a vertical spindle, which can be driven by a 
motor. When the spindle rotates, the whirling disc 
mounts the tube and the point of contact with the 

alters from one moment to the next ; thus there 
is no fear of oxygen exhaustion at the point of support. 
If a disc of mild steel is thus ‘whirled’ in distilled 
water containing oxygen, it soon attains a yellow 
appearance, due to the formation of adherent ferric 
hydroxide over the surface generally ;? if taken out 
after тоо minutes, dried and tested with copper nitrate, 
the iron is found to blacken within a few seconds. 
When, however, the experiment is repeated with 
electrolytic iron, quite different results are obtained. 
It is found that this material develops rust only in 
minute spots, between which the metal remains bright ; 
the spots probably represents the sites of pores in the 
m into which oxygen cannot rapidly penetrate ; 
only a trace of iron passes into solution. If the 
specimen is taken out after тоо minutes ‘ whirling,’ 
the iron is found to be quite passive towards copper 
nitrate. Some specimens of electrolytic iron have 
been found to remain free from rust altogether when 
whirled for many hours in water containing oxygen, 
probably because they were free from pores. 

It should be understood that the comparatively 
non-rusting behaviour of electrolytic iron only refers 
р conditions of wsiform; aeration. If the same iron 

in tbe same water under conditions of 
differential aeration, rusting occurs readily. Thus 1 a 
strip of electrolytic iron be partly imnfersed in a nearly 
vertical position in the water, so that oxygen reaches 
the upper more easily than the lower part, cor- 
rosion q y commences ; it is plainly visible after 
3o minutes. ios passes into solution at the points 
where the oxygen-concentration is lowest аз the com- 
paratively soluble ferrous hydroxide, and although 
this will ultimately be oxidised to the much less soluble 
ferric hydroxide (the main component of ‘rust,’), the 
ferric hydroxide, formed as а secondary product 
at an appreciable distance from the seat of origin of 
the ferrous hydroxide, does not form а continuous 
film over the metal and has no protective character. 

The setting up of corrosion by differential aeration 
is well shown by experiments on the behaviour of steel 
in contact with sodium chloride solution. When а 
drop of salt-water is placed on а sheet of mild steel, 


Chemzoal Society Corromoh Symposium, 1933. See Ind. Eng. 
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white ferrous hydroxide, rapidly oxi 


cormpsion occurs in the centre of the drop; the peri- 
pheral portion of the drop—the pert which oxygen 
can reach most readily—remains quite uncorroded. 
Similarly, if a strip of steel be partly immersed in sodium 
chloride solution, corrosion occurs over the portions 
well below the surface ; just below the water-line there 
is & zone of quite uncorroded metal. 

Experinients have shown that the corrosion is con- 
nected with electrical currents ras up by the varia- 
tion in oxygen concentration ; rtion where the 
oxygen concentration is lowest oes ons as the anode, 
or corrodible portion. -These currents only flow if 
oxygen is supplied continuously to the cathodic area, 
but they produce corrosion upon the which is 
not directly reached by the oxygen. е mechanism 
would appear to be as follows. Oxygen reaches the 
portion next to the water-line and causes a kind of 
passivity. The potential is raised above that of the 
lower, relatively unaerated, portions, and this deter- 
mines the flow of current; measurements by McAulay 
and Bowden * have shown that the potential over the 
aerated zone may become so much as o'2 volt ‘nobler’ 
than that of the unaerated zone. The unaerated portion 
suffers anodic corrosion yielding ferrous oride, 


whilst at the aerated portion the cathodic reaction 


produces sodium hydroxide; along the line where the 
ferrous chloride and sodium hydroxide meet, we get 
through the 
green intermediate body, to brown ferric hydroxide, 
and thus a membrane of rust is produced at the junction 
of the anodic and cathodic regions. Thus the direc 
effect of oxygen is to produce & species of passtorty at 
the points actually reached by it; but the indirect 
effect is to cause corrosion at the points not reached 
directly. 

The corrosion set up by these differential aeration 
currents becomes most serious when the unaerated’: 
anodic area is much smaller than the aerated cathodic 
area, since then the whole effect is concentrated on a 
limited surface, and the rate of penetration downwards 
will be quite rapid. If a minute cavity exists in the 
metal and becomes filled with liquid, this will be 
relatively inaccessible to diffusing oxygen, and: will 
therefore become anodic to the main portion of the 
surface; the attack will here quickly eat down into 
the metal, causing ‘ pitting.’ The mouth of the pit: 
will become covered with & loose hump or blister of 
rust, due to interaction of the anodic and cathodic 
products, but since this rust is not formed im siin at 
the anodic area, it will not protect the metal from 
corrosion ; on the contrary, by shielding the interior of 
the pit from oxygen, it will, for a time, tend to promote 
the attack. Thus, when once pitting has commenced, 
it is difficult to stop it. 

Differential aeration currents probably constitute the 
most serious practical cause of corrosion of zinc, iron, 
steel, lead, and aluminium articles. But electric 
currents set up in any other way will cause corrosion, 
provided that the immediate anodic and cathodic 
оя are soluble bodies ; where—as in the case of 
ead in a sulphate solution--the direct anodic product 
would be an insoluble compound, there is compara- 
tively little attack. 

Numerous other ways of generating these corrosion 


* J. Chem. Soc , 187, 1925, 2605. 
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currents are known. In the case of copper, if water is 
moving rapidly over the surface at one place and 13 
comparatively stagnant elsewhere, the copper ions will 
be carried away more quickly from the point of rapid 
motion than from the rest of the surface, and therefore 
& concentration cell is set up ; the point of rapid motion 
is anodic and suffers corrosion. Where a material 
consists of two phases, & current may flow between 
these two phases, even when the composition of the 
liquid is the same everywhere. This Js possibly the 
reason why—as mentioned above—a steel disc suffers 


alteration even under conditions of uniform aeration; 
for though—by whiring—we may diminish or even 
eliminate differential aeration currents, we can still 
get currents set up between the iron and carbide 
particles of the steel. Owing to the fact that under 
‘conditions of whirling the individual anodic and 
cathodic areas are of microscopic, instead of macro- 
scopic, size, the hydroxide is precipitated close to the 
surface, and tends to cling toit. Thus the rust produced 
under these conditions of uniforrg aeration is far more 
adherent than that produced by differential aeration. 


Climatic Changes during Geological Times.' 
Ву C. E. P. Brooxs. 


II. Causes or GEOLOGICAL CHANGES OF CLIMATE. 


Te preceding article closed with a discussion of 

Wegeners theory of continental drift. That 
theory is still sub judice, but 1t was pointed out that 
even if it be ultimately accepted, it does not solve the 
problem of climatic changes. Koppen and Wegener 
themselves recognise this, for they adopt astronomical 
changes as an explanation of glacial and interglacial 
stages, and suggest also that astronomical changes may 
have been important in the Tertiary succession of 
Europe. Apart from this, however, any one looking 
at Wegener's reconstructions and remembe the 
way in which the land and sea distribution at the 
present day dominates the local distribution of climate, 
cannot but realise that these extensive rearrangements 
must have brought about corresponding changes of 
climate, quite apart from those due to the supposed 
changes of latitude. Кӧрреп and Wegener implicitly 
assume that the distribution of climate depends only 
on the distribution of solar heat at the outer limit of 
the earth's atmosphere, but even if the radiation from 
the sun be supposed to have remained constant, there 
are many factors of climate other than the astronomical 
conditions. These factors have been discussed in a 
large number of books and papers which include some 
very brilliant work. This great mass of literature is 
surely worth a thought. 

In the middle decades of the nineteenth century, when 
radio-activity had not been discovered and pre- 
Quaternary glaciations were a heresy, the earth was 
believed to be cooling from an original molten state 
and the uniform warmth of the earlier geological 
periods was attributed to this earth-heat. In this 
scheme of things the Quaternary glaciation—“ The 
Great Ice-Age "— marked the gap between the waning 
of earth-heat and the assumption of full control by 
the sun. This primitive view is no longer tenable, but 
still ıt occasionally crops up, as in the i ious 
speculations of Marsden Manson, who supposes that the 
internal heat maintained the oceans at a high tempera- 
ture, thus giving rise to a dense mantle of cloud which 
shut out the heat of the sun. The earlier ice-ages were 
due to local cooling in the centres of the great continents, 
the Quaternary to the final cooling of the seas, while 
the introduction of the present zonal distribution 
occurred when the last remnants of the universal cloud 
layer broke down. 

Another early theory of climatic changes, variations 

х Conunued from p :7 
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in the heat received from the sun, perished from lack 
of evidence. Dubois attempted to bolster up his 
hypothesis that during the Quaternary glaciation the 
sun was & red star by arguments from colour blindness 
regarded as an ancestral trait belonging to the time 
when the earth was bathed in a perpetual sunset glow. 
Other views attributed the Quaternary ice-age to the 
shutting out of the sun's heat by a cloud of cosmic dust, 
and one ingenious theory gives us an ice-age for the 
birth of each planet between the earth and the sun. 
Recently Huntington and Visher * have attempted to 
revive the theory of solar control. Starting from the 
accepted view that the earth is slightly warmer at 
minima of the eleven-year sunspot period than at 
maxima,-and the controversial view that storminess 
increases from minima to maxima of sunspots, they 
suppose that the warm periods were times of few 
sunspots and the ice-ages times of many sunspots. 
Such an enormous extrapolation from a small and im- 
perfectly understood basis would not be warranted 
unless supported by convincing evidence. At present 
we know nothing of the variations of solar activity 
during the geological past, and even if the variations 
which Huntington and Visher postulate have actually 
occurred, it is improbable that they would have the 
results which are attributed to them. 

Whatever may be the case with the total radiation 
received by the earth in a year, there can be no doubt 
that its distribution in seasons and latitudes has varied 
greatly with changes in the obliquity of the ecliptic 
and in the eccentricity of the earth's orbit. The idea 
that these changes were nsible for geological 
changes of climate is very old, but it was not until the 
appearance of Croll’s brilliant essay, “ Climate and 
Time," that they won general res Croll supposed 
that the most favourable conditions for glaciation 
occurred during times of great eccentricity, and were 
located in the hemisphere with winter in aphelion, 
the short hot summer being insufficient to melt the 
accumulated snowfall of the long cold winter. Murphy 
first pointed out that the reverse was more likely to be 
true, and subsequent research has confirmed Murphy's 
view. Although the total quantity of heat received 
over а whole hemisphere in а year is not affected by 
astronomical changes, this is not true of individual 
belts of latitude, and in high latitudes more heat is 
received in the course of a year when summer falls in 


a Hun 
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perthelion than when summer falls in aphelion. More- 
over, the summer conditions are of greater importance 
for glaciation than are the winter conditions. 

"This astronomical theory of climatic changes has to 
face two great difficulties. First, it requires glaciation 
to alternate in the northern and southern hemispheres,* 
while geologists believe that glacial stages have been 
synchronous over the whole world ; and secondly, the 
astronomical time-scale is incompatible with the 
geological time-scale ag set out in the absolute chronology 
of-de Geer. Recently, means have been found to over- 
come the first of these difficulties ; thus R. Spitaler,? 
after an elaborate computation of the temperature of 
land and sea in different latitudes under a great variety 
of astronomical conditions, considers that each stage 
of the Quaternary ice-age represents a time of maximum 
eccentricity covering several precession periods of 
21,000 years each, the ice-sheets advancing when 
aphelion fell in spring or summer and retreating when 
aphelion fell in autumn or winter, but being able to 
persist through the whole stage owing to the general 
tooling of the oceans. Spitaler's eme, however, 
requires much more time than the geologists will allow. 
W. Köppen 4 attributes a similar persistence to the 
cooling introduced by the ice-sbeets themselves; on 

the basis of calculations by M. Milankovitch, in which 
` the heat received in summer is regarded as the essential 

variable, he achieves a more moderate time-scale, which, 
however, still presents several difficulties. Thus 

Spitaler and Koppen make the main glacial stages 

synchronous in each hemisphere, but with secondary 

maxima at different times. The astronomical theory 
has this in its favour, that we can be reasonably certain 
that the postulated astronomical changes have occurred. 

But if they were of such dominant importance during 

the Quaternary, it is curious that they have not been 

recognised in the climatic alternations of earlier 
Я meos periods—for example, there should have 
een several ice-ages at intervals during the Tertiary. 

If until the Quaternary they were.masked by much 

greater effects due to non-astronomical factors, why 

not attribute the Ice-Age itself to the latter also ? 

The interval between thefounding of the astronomical 
theory by Croll and its recent revival has witnessed the 
birth and death of the carbon dioxide theory, intro- 
duced by Arrhenius 5 in 1896 and taken'up by Е. Frech, 
T. C. Cham berlin and others. The theory is that 
carbon dioxide acts like the glass of a ouse, 
allowing the sun’s rays to reach the earth’s surface 
almost unchanged, but absorbing the greater part of 
the return long-wave terrestrial radiation. Subsequent 
research has shown, however, that water-vapour has 
exactly the same properties, and that there 1s always 
sufficient water-vapour present to absorb practically all 
the radiation which would be taken up ty carbon di- 
oxide, so that the latter can play only a very minor rôle. 

Chamberlin introduced another remarkable con- 
ception—the reversal of the oceanic circulation.f Ocean 
currents are due to three causes, differences of tempera- 
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tureein different parts of the surface, differences of 
salinity, and the action of the wind on the surface 
layers. At present the latter cause predominates, the 
warm surface waters of the tropical oceans being 
driven westwards and then polewards by the prevailing 
winds. Chamberlin supposed that at times the 
evaporation in the inter-tropical regions was so great 
that the surface layers, owing to their increased salinity, 
became heavy enough to sink to the bottom, where 
their heat was conserved аз they spread polewards, 
until they emerged in high latitudes and brought about 
mild polar climates. The chief objection to this is that 
great evaporation implies also heavy rainfall, while the 
periods in which the mild polar climates prevailed are 
marked by aridity in middle latitudes. 

Somewhat less sensational variations in the system of 
ocean currents have frequently been adduced as causes 
of climatic change. The, remarkable difference of 
climate between the British Isles and Labrador is 
usually attributed to the fact that the former are washed 
by the warm Gulf Stream Drift, the latter by the cold 
Labrador Current, and it has been supposed that the 
opening of а gap between North and South America, 
by allowing the warm water of the Guiana Current to 

A into the Pacific, caused the Quaternary 
ice-age in Europe. This particular conclusion is not 
warranted by the premises, but from the t differences 
of climate which can exist between p along the 
same parallel of latitude, it is obvious that the re- 
distribution of land and sea may account for consider- 
able changes of climate. This was the view of Lyell, 
who attributed the Quaternary ice-age to an expansion 


‘of the tropical oceans, from which much water was 


evaporated, and in high latitudes an extension of the 
land areas, on which the water-vapour fell as snow. 
Similarly, W. Ramsay " has insisted on the importance 
of high ground in lowering the temperature, not only 
locally but also over the whole world. Such ideas must 
remain speculative, however, until they have been 
supported by an adequate numerical basis. 

F. Kerner has done more than any one else to 
calculate what effect а given change of land and sea 


"distribution would have on the local and general 


temperatures ; his results show that geographical 
changes go a long way towards accounting for the 
climatic vicissitudes of Europe during the Tertiary,* 
byt he failed to account for the mild Arctic climates of 
the Jurassic and Eocene, his calculated January 
temperatures for the 75th parallel being nowhere above 
the freezing-point.| One of Kerner's papers, however,® 
contains a suggestion of what may ultimately prove to 
be the most important factor in climatic changes, 
namely, the cooling power of an ice-covered polar 
ocean. Brooks had previously shown a similar cooling 
power of land ice; when an ice-sheet reaches certain 
dimensions, the cold ice-winds bring the neighbouring 
land below the snow line, and the process continually 
repeated enables the ice-sheet to grow to very large 
dimensions. Calculations show that the extension of 
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the Scandinavian ice to England, and the rapid 
collapse of the ice-sheets at the close of the Quaternary 
glaciation, are accounted for by this effect. A floating 
polar ice-cap can be dealt with in the same way; at 
the close of a warm period the ocean will remain entirely 
free of ice until the temperature falls to freezing-point 
in winter. A small further fall, and a floating ice-cap 
will spread over the whole of the polar.ocean. Kemer’s 
and Brooks’s calculations indicate that a general rise 
of temperature by 5° F. persisting over many years 
would suffice to render the whole Arctic Ocean non- 
glacial, a change which would reverberate over the 
whole globe. 

This idea entirely alters the scale of the problem. 
Many factors which are inadequate to account for the 
temperature change of some 4o? F. in the polar and 
cold temperate regions between an i e and a warm 
period may easily account for a change of 10° F., the 
remaining 30° being due to the cooling power of land 
ice and sea ісе, Only two types of climate are possible, 
the ‘non-glacial’ or warm and the ‘ glacial’ or cold. 
The transition from one to the other may be due to any 
of the climatic factors which have been so ardently 
advocated, but the close association between cold 
climates and mountain-building suggests the dominance 
of geographical causes. After a major orogenic period 
the continents are high and extensive, the ocean 


currents are restricted, and perhaps volcanoes send ott 
large quantities of dust to interfere with the free 
passage of the sun’s rays; all these causes, combined 

rhaps with unfavourable astronomical conditions, 
ower the amount of heat reaching high latitudes, so 
that the temperature of the polar oceans falls below the 
freezing-point in winter and a floating ice-cap is formed. 
After a long period of rest and erosion, the continents 
are low and small, there is a free oceanic cjrculation, and 
volcanoes are unknown; so much, heat reaches high 
latitudes that the polar oceans are above the freezing- 
point even in winter, and there is no ice. 

What of the Upper Carboniferous glaciation of the 
tropics? The geographical theory can be indicated 
only briefly ; it postulates a high plateau, with a cold 
ocean to the south, a warm ocean to the north, and а 
permanent ‘south-west monsoon’ blowing from the 
former to the latter, coverirfg the plateau with a dense 
layer of low cloud which with the assistance of a volcanic 
dust veil reflected a large proportion of the sun’s rays 
back to space and kept the temperature low enough 
for snow to fall abundantly above a level of about 
бооо feet, giving rise to ice-sheets which reached the 
sea. Whether the difficulties which confront this 
theory are greater than those confronting the theory of 
continental drift which is its only alternative, time will 
show. | 


Recent Developments in the University of Sheffield. 


(^ July т and 2 the University of Sheffield cele- 

„brated the twenty-first anniversary of the 
granting of its charter of incorporation. Congratu- 
latory addresses were presented by sister universities 
throughout Great Britain and the Dominions, scientific 
and other institutions and societies, and public bodies. 
Among the js of honorary degrees may be 
mentioned H.R.H. Princess Mary, Lord Derby, Sir 
Austen Chamberlain, Sir Charles Eliot, Prof. P F. 
Frankland, and Engineer Vice-Admiral Sir Robert B. 
Dixon. New engineering and metallurgical laboratories 
were formally opened by Sir Robert Hadfield, and the 
numerous delegates and other visitors were afforded 
an,opportunity of acquainting themselves with the 
work of the various departments. 

The University of Sheffeld received its charter 
twenty-one years ago, but the history of the institutions 
out of which it grew goes back much further. The 
Technical School, the germ of the present Applied 
Science Department, was founded in 1886; Firth 
College, from which the faculties of arts and pure 
science took their origin, dates from 1879; while the 
Medical School will be able to celebrate its centenary in 
1928. These three institutions united in 1897 to form 
the University College of Sheffield, which received full 
university status in 1905. The history of the Univer- 
sity during the past twenty-one years has been one of 
almost unbroken progress in every direction. The 
numbers of its students and staff have greatly increased, 
especially since the War; the amount of research work 
carned on within its walls has grown steadily; new 
departments and courses have been established as the 
need for them arose and the resources of the University 


NO. 2958, VOL. 118] 


permitted ; and generous financial support has been 
received from private and public sources. Though a 
complete survey of recent progress is not possible here, 
a few notes on the main lines of development may 
perhaps be not without interest. 

The most rapid and extensive progress in recent 
years has taken place in the Department of Applied 
Science, which includes the faculties of engineering and 
metallurgy, and a number of associated departments. 
Expansion in these branches has been made possible 
largely by the growing recognition in industrial circles 
of the importance of technical training and scientific 
research. Thanks to the generous support of leading 
Sheffield industriglists, the departments of the faculty 
of engineering have been able to make several important 
additions to their resources. The Edgar Allen and 
Jonas Research Laboratories, opened in 1923, are 
designed respectively for research in magnetism, 
magnetic properties of materials, and allied subjects, 
and for investigations on the mechanical properties of 
materials. Further provision for research in this 
latter subject has been made in the new laboratory 
opened by Sir Robert Hadfield on July 2, which is 
being used at present for work on the effects of high 
temperatures, heat treatments and repetition stresses, 
but can be adapted, as the need arises, for the investiga- 
tion of many other engineering problems. All these 
new laboratories are equipped with the most modern 
machines and apparatus, constructed in many cases m 
the engineering workshops. 

One of the most important post-War developments 
is the establishment, in association with the faculty of 
engineering, of a Department of Fuel Technology. This 
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is essentially a research department, and the majority 
of its students are honours graduates in chemistry. It 
co-operates closely with the mining and metallurgical 
departments, and has entered into a working е- 

: ment with the Safety in Mines Research Board and the 
Fuel Research Board, whereby the facilities for researeh 
work at the disposal of each body are shared mutually, 
and the ive stafís e in conjoint work. 
Among the subjects that have particularly engaged the 
attention of the department have been the properties 
and production of blast-furnace coke, the constitution 
and properties of coal, and problems of gaseous com- 
bustion. 

The Mining Department, an integral 
faculty of engineering, has also made m TORTESS, 
especially on the research side of its work, w has 
dealt chiefly with flame-proof electrical apparatus, 
coal-cutter steels, winding and haulage ropes, and mine 
ventilation. The Department has co-operated with 
the Safety in Mines Research Board and with the 
mining industry of the surrounding area. Its work 
has grown to such an extent that the present accom- 
modation is inadequate, and a scheme is in hand for the 
erection in the near future of an entirely new mining 
department.” i 

No account of the progress made in applied science 
would be complete without a reference to the Depart- 
ment of Glass Technology, which is equipped with a 
complete glass works e and laboratories in which a large 
body of research has been carried out. In connexion 
with the De кош there has been formed the Society 
of Glass Technology, with a membership of about 650, 
distributed through twenty-two countries. 

The faculty of metallurgy has existed separately 
since 1917, but the subject has played a leading part 
in the activities of the Applied Science Department 
since its earliest days. O to the nature of the 
chief industries of Sheffield, the needs of which it was 
originally created to serve, ‘the faculty chiefly concen- 
trates on the metallurgy of iron and steel, and it is now 
the best equipped in the country for work in this sphere. 
Recently, in response to the growing interest in scien- 
tific research among the lighter industries of the city, 


of the 


increasing provision has been made for non-ferrous- 


metallurgy. A notable feature of the activities of the 
Department is the close association*of practical tramm- 
ing with theoretical instruction. Its equipment in- 
cludes a complete steel works, fitted with plant of 
sufficient capacity to produce open-hearth, crucible 
and electric steels for the use of both the Metallurgical 
and Engineering Departments. Recent developments 
include the provision of a new laboratory designed 
specially for post-graduate research work on the physical 
properties of steel, and the institution, with the aid 
of a grant from ‘the Department of ‘Scientific and 
Industrial Research, of research work on electro- 
deposition, which will be of great importance to the 
Sheffield plating trades. Other Government depart- 
ments and research associations maintain research 
workers in the metallurgical laboratories. Ч 
Though the rapid expansion of the Applied Science 
Department has been а notable fegture of the recent 
history of the University, considerable development in 
other Girections can be recorded. There has been a 
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gmat increase in both teaching and research work in 
the faculty of pure science. Chemistry has had to 
extend its laboratory accommodation by the erection 
of a large hut in the quadrangle, and there has been a 
steady output of research, carried out largely with the 
aid of students, which has been concerned mainly with 
investigations on the reactivity of substituents in the 
benzene nucleus, the remarkable isomerism of diphenyl 
derivatives, and "adsorption by porous bodies. Physics 
alsó has been compelled to provide for its ed 
teaching work by the erection of a hut, and has 
acquired four new research rooms. The research work 
carried out in the Department has followed the line, 
laid down originally by Emeritus Prof. W. M. Hicks, 
of specialisation in spectroscopy, and a very consider- 
able equipment in this branch of physical study has 
been gathered together. 

In the faculty of medicine three recent developments 
are worthy of notice. There have been, in the first 
place, changes in the curriculum and organisation of the 
faculty, with the object of bringing both its teaching 
and research work into closér contact. with the city 
hospitals. Anatomy and physiology, formerly taken 
for the second M.B., Ch.B. examination, have been 


$ extended into the third M.B., Ch.B. course, and thus, 


during the third and part of the fourth year, theoretical 
work in these subjects is carried on simultaneously with 
clinical ing. А series of posts in physiology and 
pathology, the holders of which work both in the Uni- 
versity and in the hospitals, has been created. An im- 
cam ee T E 
University with the clinical part of the medical course is 
played by the Department of Pharmacology, established 
ш 1921, which has devoted itself to extensive investiga- 
tions on subjects of combined laboratory and clinical 
interest. In addition to the accommodation at the 
University, the Department possesses a field laboratory 
in the country, specially created for experimental work 
on nutritional and other problems. The opportunities 
for medical research provided in the Department have 
resulted in a large output of work, including amongst 
other subjects the etiology and treatment of rickets, 
the factors of diet and environment responsible for the 
structure of the teeth, conditions controlling the rate 
of development of caries in children, the treatment of 
exophthalmic goitre, the action of alcohol and the toxic 
action of cereals. The third line of development in the 
medical work of the University has been the re- 
establishment of the dental school, in connexion with 
which new laboratories, provided with the most modern 
equipment for the teaching of dental mechanics, have 
been opened. A complete course of instruction for 
degrees and diplomas in dental science has been arranged, 
and hospital accommodation for clinical work is pro- 
vided. 

The foregoing notes, though they mention only the 
most important developments of recent years, show 
that Sheffield has taken its place side by side with the 
other universities of Great Britain, as an institution 
actively engaged both in the pro tion and in the 
expansion of knowledge. The main lines of expansion 
which it is destined to follow are laid down, and further 

progress may confidently be expected as funds become 
available. 
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News'and Views. 


Tas King’s birthday honours list, publication of 
which was delayed on account of the General Strike, 
was issued on July 3. It includes the following dis- 
tinctions conferred in recognition of scientific services 
or association with scientific work —Pnivy Cowncilor : 
Sir Halford Mackinder—charrman of the Imperial 
Shipping and Impenal Economic Committees and 
first Principal of University College, Reading, now the 
University of Reading. K B.E.: Sir Frank W Dyson, 
Astronomer Royal; Prof W. Somerville, late Sib- 
thorpian professor of rural economy, University of 
Oxford. D.B.E.. Dr. Mary A. D. Scharlieb, consulting 
gynecologist, Royal Free Hospital. Kmtghis: Colonel 
H. G. Lyons, Director and Secretary of the Science 
Museum; Dr. Brajendra Nath Seal, Vice-Chancellor 
of the University of Mysore. С.В. (Сині Dsoiston) : 
Dr. G. C. Sumpson, Director of the Meteorological 
Office, Mr. Е E. Smith, Director of Scentific 
Research, Admiralty C.M.G © Dr. A. W. НШ, 
Director, Royal Botanic Gardens, Kew; Mr J О. 
Shircore, Director of Medical and*Genitery Services, 
Tanganyika Terntory. C.B.E.: Mr A. Abbott, 
Chief Inspector of Technical and - Continuation 
Schools, Board of Education. O B.E.: Mr. E. W. 
Мав, secretary of the Royal Sanitary Institute. 
I S.O.: Mr. D. d'E. de Charmoy, Assistant Director 
and Entomologist, Agricultural Department, Mauri- 
tius, Mr. А. К. Wright, assistant comptroller, Patent 
Office. 


Tue Commonwealth House of «Representatives has 
passed two Bills deahng with the reconstitution of 
the Institute of Science and Industry. The Bills 
received the hearty approval of members on all sides 
of the House, the sole complaint from the Opposition 
(Labour) being that their introduction bad been un- 
duly delayed The first Bill outlines the scheme of 
reorganisation, which abolishes the former director- 
ship and provides for а central council composed of 
three members appointed by the Governor-General 
(who wil constitute an executive committee and 
exercise all the powers of the council between meet- 
ings), the chairman of the six State advisory com- 
mittees, and such other members as the council may 
desire to co-opt on account of special scientific know- 
ledge. А sum of 250,009. is appropriated for the 
purposes of the council, and this will ensure that for 
the first few years its programme will not be subject 
to yearly modification to accord with the exigencies 
of the Treasury. The name “ Institute of Science 
and Industry " has been discarded, and the body will 
in future be known as the “ Council for Scientific and 
Industral Research," which is more in accord with 
Britsh and Canadian practice The second ВШ 
establishea a Trust Fund of 100,0097., the income from 
which 18 to provide assistance (a) to persons engaged 
in scientific research, and (b) in the training of students 
in scientific research. Considerable progress has 
already been made by the executive commuttee in the 
preparation of proposals for the first seasion of the 
new council, which will commence on June 22. It 1s 
hoped to establish very close relations with the 
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British Department for Scientific and Industrial 
Research, and to that end. the chairman of the 
executive committee (Mr. С A. Julius) will visit 
Britain towards the end of this year 


Тнв Mellon Institute of Industnal Research 1з a 
good example of what can be done by the co-operation 
of enlightened manufacturers and by able administra- 
ton Its system of industnal fellowship was initiated 
in 1906, and althongh this remained in the experi- 
mental stage for nine years, since 1915 1t has been in 
a strong position both financially and administratively. 
Dr. E. R. Weidlein, the director, states in his recent 
Teport that fifty-four of these fellowships, employing 
ninety-four research chemists and engineers, were 
held in the Institute during the year ended February 
28, 1926, and that more than 125,000]. was contributed 
for their maintenance by the fellowship donors The 
total sum of about 775,000}. has been received from 
companies and associations during the last fifteen 
years. In a separate document the Institute issues a. 
list of the contributions made to scientific literature 
and of patents taken out during 1925. This list 1s of 
formidable length, but what strikes one most 1s the 
exceedingly practical nature of the majority of the 
investigations pursued and ther great diversity. 
Problems relating to coal, coke, and petroleum are, 
perhaps, most conspicuous, but there 13 also & goodly 
array of contributions relating to metallurgy, re- 
fractories, laundering, and foodstuffs. 


Dr. WEIDLEIN has also written an essay entitied 
“The Administration of Industral Research’’ (In- 
dustrial and Engineering Chemistry, January 1926), 
in which he discusses the various factors that make for 
success in the conduct of a research organisation, such 
as tho selection of research workers, organisation, co- 
ordination of effort, and the virtues of team work. 
The principles involved in the management of a 
regearch laboratory are set out on the lines of Taylor’s 
“ Principles of Scientific Management," and “ the 
functions of laboratory organisation ” are analysed in 
detail The essgy may be recommended for perusal 
by directors of research; it will interest them, 
although they may not find ıt entirely convincing. 
Many of the ‘ principles’ and ‘functions’ enumer- 
ated appear to be obvious, not to say platitudinous, 
and one 18 left with the 1mpression that an orgauisation 
in which every entity and activity, physical, moral 
and intellectual, 18 dissected, described, catalogned, 
charted and labelled, is scarcely the place where the 
free spirit of scientific adventure can dwell with 
patience or good will. 


Dr. WEIDLEIN is undoubtedly on strong ground 
when he pleads for a proper business foundation for 
every institution devoted to industrial research, but 
wo foresee trouble if, as he advises, the activities of a 
research department are “adjusted constantly to 
suit the needs of the concern," or if the research 
worker becomes too intent on '' keeping in lne with 
psychological laws.” Some of tbe author's obtier dicta 
are also open to question. We can, for example, hear 
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Candide and the initiators of gas-warfare chuckle 
when they read: “ If a scientist 18 productive in his 
investigations, his work must reault for the good of 
humanity ” ; and we do not think that Schiller, who 
wrote that '' talent: is formed in quietude, character 
in the current of the world," would have agreed with 
the assertion that '' The character of virtue is best 
seen in the life of & scientist devoted to the service 
of research.” e 


Ом Thursday last, July x, unfortunately too late 
for insertion ın our issue of July 3, we received the 
following telegram from Prof W. H. Keesom, of the 
Univermty of Leyden: ''Hehum solidified under а 
pressure of 150 atmospheres at the temperature of 
its boihng-point and under 28 atmospheres at 1-5° 
Abs. Sold helium forms transparent mass." This 
achievement thus rounds off the work of the late Prof. 
H. Kamerlingh Onnes, begun more than thirty years 
ago. By his extraordinary energy and organising 
ability Kamerhngh Onnes built up his cryogenic 
laboratory ш Leyden, and in 1904 was able to obtain 
supplies of liquid air. By 1906 he was liquefying 
hydrogen on a large scale, andin 1908 he succeeded in 
hquefying helium. This enabled him to obtam a 
temperature of 4-22? Abs., and by reducing-the pressure 
the temperature was further reduced to о-9° Abe. 
Attempts were made with the pressure so low as 
o:2 mm. to solidify hehum but without success, and 
it has remained for Prof. Keesom, apparently using 
an increased preesure method, to complete the work 
which ‘ the master ’ left unfinished. 


Fo all interested in navigation the problem of the 


issuing of suitable mgnals at danger spots in the ocean 
or near the coast is of the greatest interest. There are 
many spots where it is too expensive to provide a 
keeper to attend to the light and fog signals; where 
also, on account of the rocky bottom, strong tides, and 
ships’ anchors,.it 18 impracticable to maintain a 
submarine cable connexion. It is interesting to hear, 
therefore, that the Marconi Company has established 
an unattended fog-signal station on Rosneath Beacon 
- on the Firth of Clyde. It was installed last January 


and its working has proved very setisfactory. The 


control is by radio waves, and we see no reason why 
the same method should not be applied to control 
other kinds of mechanical apparatus acting at a 
distance.. Rosneath Patch is a sandbank in mid- 
channel at the mouth of the Clyde between Gourock 
and the opposite Argyllshire coast. A reinforced 
concrete beacon marks the Patch. Automatic appar- 
atus has now been installed which gives signals by 
exploding a mixture of air and acetylene gas. Once 
started, the ‘guns’ continue giving explosions until 
they are switched off or until the acetylene gas ıs 
exhausted. These guns are the only automatic 
signals at present in use, being cheap to install and 
maintain. At Rosneath Beacon they get their 
supply of acetylene gas from a carbide-to-water plant. 
A radio receiving apparatus is fitted and is synchron- 
ised with the transmitting set on Gourock Pier, 
1j miles«from the Beacon. When fog is observed, the 
. transmitting apparatus 18 put into operation and the 
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тафо impulses act on the receiving apparatus. The 
signals being periodic prevent atmospherics acting 
on the receiving set. When the fog clears, another 
set of periodic impulses having a different period ів 
transmitted and stops the signals. The annoyance to 
the neighbourhood is thus reduced to a minimum. 
The essential features of the sending apparatus are a 
pendulum and mercury break, a spark coil and a 
quenched spark transmitter. | 


Tue Cretan earthquake on June 26 has been 
followed by others in various parts of the world, on 
June 28 in Sumatra and Rhineland, on June 29 in 
southern California and at Salisbury im southern 
Rhodesia, and on June зо by another in Sumatra. 
In a letter published in the Тил of June 30, Prof. 
Turner places the epicentre of the Cretan earthquake 
in 35? о” N. lat., 24? о” E. long., or just south of Crete, 
the same spot having been the seat of seven smaller 
earthquakes between 1913 and 1922. The damage at 
Candia and in some of the surrounding villages was 
considerable, including injury to many of the remains 
from Knossos collected in the Candia museum. A 
telegram from Rome, dated June 28, states that more 
than two thousand houses have been destroyed by 
earthquake-shocks 1n several villages in the province 
of Foggia in southern Italy, but these shocks can 
scarcely be connected with the Cretan earthquake, 
even if they occurred on the same day. The earth- 
quake in Rhineland at г р.м. on June 28 was ovi- 
dently felt over a wide area, at Cologne, Freiburg and 
other places in Germany, at Basel and Bern in 
Switzerland, and at Strasbourg, Epinal and Belfort 
in France. Though few details are as yet known of 
the Sumatra earthquake of June 28, it was clearly one 
of great strength, for many villages have been 
destroyed, and the railway and maim roads near 
Padang have been much damaged. One of the most 
interesting of the recent earthquakes was that in 
southern California on June 29. At Santa Barbara ıt 
was strong enough to cause some very slight damage. 
It was probably an after-shock of the destructive 
earthquake in the same district on June 29, 1925 
(NATURE, 1925, July 11, p. 56, and August 29, p. 324). 


Тнк Royal Air Force display, such as was seen at 
Hendon on July 3, is more spectacular than the old 
Kaissrmanover and more exacting than Fleet exer- 
cises, and sums up from year to year the visible pro- 
gress 1n design, operation, and discipline. A hundred 
and thirty aeroplanes in the air during the day, with 
half-a-dozen out of action from munor causes, is a 
remarkable achievement of design and maintenance 
Types ranged from the 7ooh.p. single-seat fighter, 
with corresponding speed and climb, to the eight-ton 
twin-engine bomber (goo h.p.), and the three-engine 
20-seat commercial aeroplane (1000h.p.). ‘Aerobatics’ 
by individual pilots, squadron апі with nine aero- 
planes, orders being given by radio telephony, and 
group drill with six squadrons, starred the layman to 
loud applause and the expert to deep appreciation. 
The Hill tailless aeroplane and the first British-built 
Cierva autogyro might be considered as outward 
signs of the work of the Director of Research, which 
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also lies less directly and visibly behind а] mannereof 
detail advances in standard equipment. From this 
pageant and from day to day work we may judge 
soberly that the British Air Service is holding its own 
in a keenly competitive world. 


Sir FLINDERS PETRIE, m a letter to the Times of 
July, 2, reports on the work of the British School of 
Archeology in Egypt during the past season. The 
investigations of Mr. R. S. Sandford on the history of 
the Nile during the pluvial period, carried out 1n the 
region between Thebes and Sohag, have linked the 
gravels сагпей down from the eastern granite moun- 
tains with paleolithic man. Starting from a gravel 
terrace at 150 ft, the roo-ft. terrace was laid down 
during the Chellean and early Acheulean period, 
the 50-ft. terrace in.Acheulean times, while the latest 
gravel terrace at то ft. above river level containg 
Moustenan implements Miss Thompson, continuing 
her work in the Fayum, has found, in addition to 
crude pottery and a large number of fiint arrow heads 
and knives, a new feature in the form of granaries 
situated at a higher. level These are about 3 ft 
across and sunk ın the gravel. They are lined with 
coiled straw rope The grain was mostly emmer and 
barley, but also included true wheat. Investigation 
of the tumuli on the island of Bahrein in the Persian 
Gulf by Mr. Mackay produced scanty results; but a 
bronze spearhead indicates a date of 1200—1500 B.C., 
which 1s supported by the character of the pottery. 
The forms of the pottery include Mesopotamian 
types, but the greater part is entirely independent 
The work on the back of an ivory statuette 1s lke 
nothing known elsewhere. 


Tue weather for the second quarter of the year, 
April-June, was generally wet, cool, and dull in the 
Bntish Isle. Warm and bright weather at this 

- season 18 во essential for vegetation that a few facts 
gathered from the Greenwich weather observations, 
which represent the south-east of England, may help 
to show the absence of fair conditions. The rainfall 
was ın excess of the average in each month, yielding 
an excess of 3:66 in. for the three months ending 
June. . Арг] was mild, but the latter part of the 
month was colder than the early part; Apri 25 and 
26 had maamum day temperatures below 50°, and 
for seven days from Apnl 20-26 the maximum day 
temperature was below 54°, the normal maximum 
for the month being 57°. May was unusually cold 
for the first 20 days, and during this period the 
maximum temperature was Only above 60° on 4 days ; 
the highest day temperature was 63°. Warmer 
weather set in after the third week, which brought 
the mean temperature for the month to 52°-5, which 
is only 1°5 below the normal. In June only 8 days 
at Greenwich were above the average, and 22 days 
were below the average temperature. The absence 
of bright sunshine was evidently the cause of the 
continued cool weather. April had sunshine for 
tor hours, which is 3:37 hours a day, or 1:65 hours a 
day less than the normal; there were only rr days 
with more than 5 hours' sunshine, and in all, only 
6:4 hours’ sunshine in the last тт days of April. 
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May had 149 hours’ sunshine, which 18 4-81 hours ‘a 
day, or 1-66 hours a day less than the normal In 
June the total sunshine was 180 hours, or 5:99 hours 
а day, which 1s 0-71 hours a day less than the normal. 


eTHE evolution controversy in the United States 
still sends echoes across the Atlantic The Forum, 
ап Ámerican penodical for an intelhgent but non- 
specialising public, has in its June issye a reply by 
Prof. Н. Fairfield Obsorn to an agticle attacking the 
" Fancies of the Evolutionists" by John Roach 
Straton, which appeared in February last Prof 
Osborn sets out to demonstrate “ certain irrefutable 
facts" constituting the evidence for the geologic 
antiquity and creative evolution of man. The 
article is both a summary of present knowledge rslat- 
ing to the origin, evolution, and distribution of man- 
land, and a history of discovery in this province of 
research, necessari in both cases brief and in out- 
line only. The &ccusation of a conspiracy among 
evolutionists is met by а statement of the fact that 
in the case of crucial discoveries, such as that of the 
Trni skull or Neanderthal man, the interpretation 
which assigned them the place in the human evolu- 
tionary series which they now hold was not imme- 
diately and universally accepted by scientific men. 
Further, Prof Osborn points out that the experience 
of a hundred and fifty years, or on some matters of 
centuries, has brought the methods of scientific re- 
search in this field to such a point that the evidence 
can be interpreted with certainty and precision. The 
data аге not “ blurred or indecipherable documents 
like the palimpsests of many sacred wntings, but are 
absolutely unchallengeable records аз clear аз day- 
light to the man who has learned how to read them” 
—a statement to which Prof. Osborn’s own article 
may perhaps suggest some slight reservation Тһе 
existence ofla fact is indisputable, but what of its 
interpretation ? Prof. Osborn himself did not at 
one time accept the human attnbution of the Pit- 
down jaw However, his position 18 Sound, and the 
main argument 1з not to be shaken by a minor incon- 
sistency. 


Mr. HERBERT, KRIEGER, of the United States 
Museum, while on his way to south-eastern Alaska, 
where he will carry on the work of restoration of the 
totem poles of that area, has made a survey of the 
pit-house sites of the old Yalama and Kiicktat 
Indians of the Columbia River region of the State of 
Washington. This area would appear to have 
supported one of the densest populations in early 
America. Mr. Krieger reports the existence of a 
chain of house-sites stretching for 500 miles along the 
banks of the Columbia from the Dalles in Oregon to 
the Canadian border, The river was undoubtedly one 
of the great trading centres and routes of travel. 
Eight skeletons and forty-five artefacts were obtained 
by excavation ın a bunal ground. The artefacts 
showed no sign of Hudson Bay Company influence 
The skulls exhibited cradle-board deformation mmular 
to that of neighbouring tribes of to-day. Picto- 
graphs cut in the basalt cliffs of the river bank showed 
shields, bows, arrows, goats, big-horn sheep, and 
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designs suggestive of the rising sun, lightning, and so 

on. It is perhaps worth mention that Mr. Harlan I. 

. Smith has recently recorded pictographs, which these 

would appear to resemble, found 1n a similar рин 
in British Columbia. 

Tue Times of June 29 contains an interesting 
account of the recent Hokkaido eruption written by 
its Tokyo correspondent. Like some other Japanese 
volcanoes, Tokachi has two peaks. One of them has 
a fairly well-defined crater with its north-east wall 
denuded or blown away. The other, known as Iwo- 
dake or sulphur mountain, had a small crater occupied 
by a lake: On May 7 the mountain, supposed to be 
extinct, showed some signs of activity: alight 
rumblings were heard апа a small column of steam 
was emitted. On May 23 the rumblings, which had 
continued, became more pronounced, and on the 
following day the crater of Iwo-dake was breached by 
the rising lava-column, а large portion of the crater- 
wall fell down the mountain-side, and the water'of the 
lake was released. The resulting destruction and loss 
of life were caused chiefly by the avalanche of mud, 
which swept over an area ten mules long with a 
maximum width of four miles. Its force is shown by 
the fact that at Kami Furano a mile and a half of 
the railway line was torn away and twisted like wire. 
When the water subsided, an area of ten square miles 
of highly cultivated rice land was left covered by a 
layer of sandy mud with an average thickness of 
18 inches. 


We must all deplore the disappearance of examples 
of Enghsh architecture dating from the Middle Ages 
and later which is rapidly taking place in our villages 
owing to economic and social development. The 
awakening of public interest in this matter is tardy 
and spreads but slowly among those in whose hands 
control is vested. Sir Frank Baines’s lecture on “ The 
Preservation of Ancient Cottages," delivered before 
the Royal Society of Arts on May 6 last and now 
published in that Society’s journal, is opportune, and 
should be made widely known. As he points out, the 
ancient workman's cottage is not merely & thing of 
considerable beauty, it is almost the sole piece of 
tangible evidence we poasess of th® social and eco- 
nomic position and of the material conditions of life 
among the peasant population from the Middle Ages 
up to the seventeenth and early eighteenth centuries. 
The lecture, as published, is illustrated by photo- 
graphs of a large number of examples of this class of 
domestic architecture. Of these, the number which 
have now disappeared, among them some of the moet 
beautiful and characteristic, is in itself an eloquent 
argument for the urgent necessity of early action. 

Dr. Е. A. BarHER, president of the Geological 
Society, will unyen a mural tablet to William Smith 
on July ro at 29 Pulteney Street, Bath. After the 
unveiling ceremony, there will be & luncheon at the 
Guildhall, to be followed, in the afternoon, by an 
address by Dr. Bather at the Royal Literary Institu- 
боп on William Smith and his work. 

Sm * Ernest  RUTHEBFORD (Cambridge), Sir 
Frederick Hopkins (Cambridge), Prof. E А. Lorentz 
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(Hgarlem), and Dr. H. L. le Chatelier (Paris), were 
elected foreign members of the Académie Polonaise 
des Sciences, Cracow, last year. In conformity witli 
the statutes of the Academy, such elections have to 
receive the sanction of the president of the Republic 
of Poland. We are glad to know that this has now 
been given, and that the elections can be announced. 


бів JacGanis C. Boss, founder and director of the 
Bose Research Institute, Calcutta, who is at present 
in England lecturmg and giving experimental 
demonstrations on plant stimuli and responses, has 
been elected president of the Indian Science Congress 
to be held in Lahore in January next. 

RovaLTY has always been credited with the parent- 
age of anecdote, but we hope that this one 18 
genuine. A charming young American, having met 
the Prince of Wales at a reception, asked him to tell 
her how he ought to be addressed, as, for example, on 
an envelope. The Prince—says the story—took her 
programme and wrote upon it: “To His Royal 
Highness, The Prince of Wales, К.С, F.R.S.” 


Unper the title of “ Illumination Research,” the 
Department of Scientific and Industrial Research has 
issued a pamphlet, which will be supplied gratis on 
request, in which the work of the Illuminating 
Research Committee appointed in July 1923 is 
deacribed. At the present time the following prob- 
lems are under investigation: The transmission of 
light by window glass, the effect of the colour of the 
walls of a room on the light in the room, the use of 
prismatic glass in the windows, the lighting of picture 
galleries, the effects of enamel reflectors as used in 
works, the effect of glare on the eye and the influence 
of the amount of light on the ease and accuracy with 
which fine work can be done. The pamphlet does not 
deel with finance, but there are few who would care 
to challenge the expenditure of a few thousand pounda 
in this way in order to determine how best to get 
value for the millions of pounds spent annually in 
Great Britain on illumington. 


WE have received the “ Classified List of Publica- 
tions of the Carnegie Institution of Washington ” 
dated December 1925. This, with its detailed 
abstracts, is itself. a publication of some value; but 
it does not appear to indicate clearly those works 
that have been issued since the distribution of the 
previous list. 

We have recently received volume 3, for 1924, of 
the Publications biologiques da l Écola das hautss Etudes 
vélérimaires, Brno. Ten contributions are contained 
therein; in the-index they are paged consecutively, 
but in the text, pagination commences afresh with 
each paper, a much less convenient arrangement. 
Botanical problems of development are dealt with, by 
Staro&tík, on the bud of Ficaria verna and the influence 
of external agents on its growth, by Pavlà on the 
histology of the beet, and by Václavík on correlation 
between cotyledon and axillary bud in the pea. The 
other seven papers are roological or physiological, 
again with emphasis on the experimental study of 
development. 
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APPLICATIONS are invited for the following арројпі- 
ments, on or before the dates mentioned :—A lecturer 
in experimental physiology ш the University of 
Manchester—The Internal Registrar (July x4) А 
junior lecturer 1n mechanical and electrical engineering 
and a junior lecturer in geography at University 
College, Nottingham— The Registrar (July 17). An 
organiser of mining instruchon tor Derbyshire— 
Director of Education, County Education Office, 
S. Mary's Gate, Derby (July 17). A research chemist 
for work on plasters and other materials used for 1m- 
pressions and models in dentistry—Secretary, Depart- 
ment of Scientific and Industnal Research, 16 Old 
Queen Street, Westminster, S.W.r (July 2) An 
assistant at the Commonwealth of Australia Observa- 
tory at Mount Stromlo—The High Commussioner 
for Australa, Australa House, Strand, WC.2 
{July 22). A temporary assistant chemist at the 
Naval Ordnance Inspection Depót, Holton Heath— 
Secretary of the Admiralty (С.Е. Branch), Admiralty, 
Whitehall, S.W.1 (July 24) An assistant lecturer in 
pure mathematics at the University College of Wales, 
Aberystwyth—The Secretary (July 28). Temporary 
assistant chemists in the Government Laboratory—The 
Government Chemist, Clement’s Inn Passage, Strand, 
W.C.2 (July зг). An additional zoologist for the 
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Discovery Expedition— The Secretary, Discovery Cohn- 
mittee, Colonial Office, Downing Street, S. W.1 (July 31). 
A junior technical officer for the wireless experimental 
department of the Royal Aircraft Establishment— 
Supenntendent, R A E. South Farnborough, Hants 
July 31, quoting А.79). A botanist for the agrı- 
cultural department of the Government of Nigeria— 
Private Secretary (Appointments), Colonial Office, 38 
Old Queen Street, Westminster, S Wet (August 15). 
A director of the Veterinary Laboratory of the Ministry 
of Agnculture and Fisheries at New Haw, Weybridge— 
The Secretary, Ministry of Agriculture and Fisheries, 
то Whitehall Place, S W.r (November 1). А director 
of research under the Research Association of British 
Paint, Colour and Varnish Manufacturers—Mr. J. B. 
Graham, 8 St. Martin's Place, W.C.2. А man with 
teaching experience in physics, chemistry and 
mechanics—Cord wainers' Technical College, St. John's 
Lane, Е С.т. An assistant at the Darlington Tech- 
nical College, chiefly for geometrical and engineer- 
ing drawing, and either engineering science ог 
mathematics — Chief Education Officer, Educa- 
tion Office, Darlington. An advisory agricultural 
economist at the Midland Agricultural and Dairy 
College, Sutton Bonington, Loughborough — The 
Pnncipal. 





Our Astronomical Column. 


LARGE SuNsPOTS.—The naked-eye sunspot re- 
cently noted in these columns was followed shortly 
afterwards by the ap ce of another which was 
seen as a naked-eye object from June 26 until July 1 
In s small telescope, the spot appeared elongated 
with а double umbra; there were several small 
companions near it and others in a cluster following 
at some distance. Details of ition, etc., are given 
below in the usual tabular form Thuis latest spot 
brings the total number of naked-eye spots to eight 
for the first six months of 1926, as compared with 
eight for the whole of the preceding year. 

No. DateonDuc СТЫ Andan Latitude Longitude, Ares 
8 June 23-July 5 June 29 я 21°N 140° 1/1350 
(Area expresses the proportion covered of the sun's hemisphere ) 

Pows-WINNECKE COMET AND METEORS —Mr W. 
Е. Denning writes: ‘‘ Announcements emanati 
from Russia have been published to the effect that a 
meteonc shower might occur between June 24 and 

uly 1. The fact that the parent cause, Pons- 
innecke's comet, would be situated at a distant 
int of its orbit, which it occupies twelve months 
ore perihelion, robbed the prediction of any weight 
that it might otherwise It 18 true that in 
1916 there was a meteoric shower ten months after 
the comet had passed its perihelion, but there were 
great doubts as to whether the cometary matenals 
were abundant at a spot so remote in front ofit. The 
result of observation was anticipated, for though 
Jane 24-30 proved fairly clear, dew meteors could 
seen 1n the bniliantly moon-ht skies of the period. 

Meteoric observers will anticipate a shower next 
year with more confidence and with conditions which 
appear to be favourable. Even in 1928 there may be 
many meteors seen, jud from the experiences of 
1916, which showed that they were distributed far 
behind the comets. Probably also the stream 1s 
spreading out with time, and that even if the ellipse 
18 not at present continuous it will ultimately assume 
that form 

The htest meteor lately seen was on June 27, 
23220" G М.Т. The meteor was moderately slow and 
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about equal to Jupiter duration, 2 зес. The probable 
radiant was in tta and far from that of the Pons- 
Winnecke comet. The meteor was also observed by 
several other persons 1n Bristol, and they mention it as 
giving a distinct flash like summer lightning " 


Nov —The Observatory for June contains a detailed 
summary of the paper read by Dr J. Lunt on Nova 
Pictons at the May meeting of the Royal Astrono- 
mical Society. The radial velocity indicated by the 
dark lines gradually increased, being (in km /sec.) 
= 71 in 1925 May, ~ 81 in early June, - 92 ın late 
june, ~ 320 July to August, — 395 1n mid-September, 
-411 in January, -436 in March. Bands resem- 
bling those in y Argus began to appear in October, 
and gradually became more evident The nebular 
bands customary in the later stages of nova did not 
asd untl March. Dr. Lunt endorses the words 
о f. Hartmapn's telegram to Astr. Nachr., “ The 
star swells up and bursts." He considers that the 
star was discovered at the simmering preparatory 
stage, and that the explosive ebullition came later. 
The cause is conjectured to be a release of atomic 
en within the star. 

F. gsdorf of Parana (Argentine) gives а series 
of measures of brightness of the nova. The follow- 
ing summary gives the magnitude at the beginning 
of each mode December 42™, January 4:37, 
February 4:60, March 5:1™, Apri 5-4™, May 55m. 
The star thus remained an easy naked-eye object for 
a year, which 1s longer than most recent nove, 
though less than Tycho’s famous star. 

Beobacht. Zirk No. 23 contams а note by Prof 
M. Wolf on his faint nova in the spiral nebula 
N G.C. 4303 (Messier 61). He obtained two photo- 
graphs on June т that show a marked diminution 
of ight since discovery on May 12. Its magnitude 
was then about 14™, and 15™ on June т; on the 
latter date it was o-27 famter than the star south 
preceding the nucleus at a distance of 1:34 This 
rapid decline makes the American estimate of the, 
star’s total light as being ro million times that of the 
sun appear somewhat doubtful. 
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Research Items. 


DEPOPULATION AND DISEASE IN THE New 
ae ки Р, Е. Buxton, of the London 
ool of Hygiene and ical Medicine Expedition 
to the South Pacific, oe communication to the 
Royal Society of Tropical Medicine and Hygiene, 
which is published in va. 19, No: 8, of the Transactions 
of that ety, discusses the question of depopula- 
tion in the Ne® Hebrides and examines the evidence 
bearing on the stament generally made as to the 
a to which this 18 due to diseases introduced by 
uro . D ulation appears to be on 
rapidly on all the lands Mice Tanna, Мн ind 
the north part’ of Pentecost. On Tanna, Tonga, 
Tongariki, and Buninga, numbers are statio Or 
rising, and on Futuna and Aneityom they may have 
reached their lowest and begun to rise. A: calcula- 
tion based on g back as far as any records 
are available for the five islands Aneityum, Aniwa, 
Futuna, Erromanga, and Epi, shows that there is no 
consistent rise or fall throughout the iod, which 
[кеб gore Eo Tar beck савор. is seems to 
imply that the principal causes of a ulation were 
as active in the century as now. To some extent 
the oe шу be due to native customs—the 
institution of geronto , which reserved marri 
able females to- the echar dies abortion, а practice 
which repression of polygamy tends to increase, wars, 


belief in magic, housing, and unsuitable feeding 
of infants. The evidence of p Shows an 
actual decrease in the birth-rate. e recruitments 


of native labour carried off the younger men as well 
as introduced disease. Of diseases, the most serious 
are malaria and yaws, but dysentery and pulmonary 
diseases play an important . Two disquieting 
facts are that the rate of decline is no less now than 
it was 


hun on i 
hfe. These facts almost warrant the 
the eventual extinction of many of the races now 
living in the New Hebrides. 

Tux ARTIFICIAL PRODUCTION oF LUSTRE ON FLINT 
IMPLEMENTS.—Mr, W. J. Lewis Abbott, 8 Grand 
Parade, St. Leonards-on-Sea, writes to say that he 
has discovered a process which simulates the somatic 
change in flint implements responsible for the pro- 
duction of the high glare usually accepted by 
archeologists as а criterion of age ® He points out 
the inapplicability of the term ' patina '—in origin a 
term’ used to describe the surface lustre of bronze— 
to all the various of metamorphosis to which 
flint is subject. metamorphoses are either 
superficial or somatic. The high glaze which arises 
from the superficial metamorphosis is due to attrition 
and can be produced artificially by sand-blast or 
running water charged with sand. The somatic 
metamorphosis in Nature 1s ically confined to 
the vitreous variety of flint, although it sometimes 
occurs in the normal and v rarely in the crypto- 
granular In mixed flint 1t will appear in the vitreous 
and stop at the gular. The black, almost 
opaque tlint becomes like a slightly clouded, otherwise 
colourless, clear hyalite, more brilliant and transparent 
than ‘Hungarian’ opal, taking the most bnlhant 
colours in the presence of various salts of iron. The 
metamorphosis takes place below the. surface and 
works towards it until the conversion is complete, or 
it may occur in excessively small islands. The 
specimdn may retain its city, but if this is lost, 


^ it is obvious that the implements were made before 


the alteration set in. This form of metamorphosis has 
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now been produced artificially. — Fhnt—vitreous, 
normo-vitreous and normal—fashioned into imple- 
ments by Mr. Abbott himself, has been submitted to 
a certain which has entirely: opalised it, with 
the result that the nearly opaque flint is now trans- 
lucent, of various shades of brown, and has a most 
brilhant glaze Specimens have been submitted to 
Sir Arthur Keith, who states that he has “never seen 
a richer or finer patina," and charactenses Mr. 
Abbott's discovery as “ very clever and dangerous.” 


FISH STOCKING IN AMERICA —Mr. С. W. Creaser 
has recorded the results of successful attempts at stock- 
ing the upper waters of the Great Lakes with smelt, 
Osmerus mordax (Michigan Academy of Science, Arts and 
Letters, vol. 5, 1925). All the used in the various 
stocking operations were from Green Lake, Maine; 
the smelt, which is a native of this lake, belongs to a 
freshwater race of the marine ies common along 
the North Atlantic coast. valence is produced to 
show that transplantation of eggs, which was first 
dnd a a queri те yee 
up to 1921, has led to firm establishment of the 
species, and that in some localities natural spawning 
has been going on for severalyears Mr. Creeser gives 
an in ing account of the spawning of this fish 11i 

Lake, Michigan; this takes р very early 
in the spring (April), before the ice breaks up in the 
lake as а whole. e fish move іп а body into small 
streams ; the main run is at night, most fish returning 
to the lake in the daylight: A vivid description is 

iven of the solid masses of fish assembling to spawn. 

fish were extremely а врв to light, which 
they avoided ; so strong was this reaction that the 
entrance of fish into the stream could be regulated 
by а flash-lght. A reaction to currents was also 
exhibited. A note on the f habits of the smelt 
elicits the fortunate fact that the adults feed in the 
summer almost entirely on a в of minnow on 
which other fish do not feed, and that hence the 
cannot be ed as serious competitors for food. 
Details of age determination by scale reading are 
given; the smelt first breeds at the end of its second 


winter. 


Bot FLIES оғ THE PuNjAB.—Bullehin 160, APT 
cultural Research Imsiyiuie, Pusa, 1926, is devoted to 
an account of certain of the bot fliea prevalent in the 
Punjab and is written by Captain Н. E. Cross. А 
very common species, forming warbles in, goats, 18 
Hypoderma crossti, which infects 40-90 per cent. of 
those animals in the Salt area. The larvae, 
papoan adult of this species are described and figured, 
ut the eggs have so far remained undiscovered. Tho 
ox warble, Н. hneatwm, and its occurrence 
in the Punjab is noted, and this & to be the 
first record of its Deing found in India. The camel 
bot fly, Cep. sis hhllator, із widely distributed 
throughout the jab and various in its life- 
cycle аге figured апа described. This insect is vivi- 
parous and the first larvs occur in the nostrils 
of the eamel. When about 7 mm. long until fully 
кызыш Мы ще ые afa tus 
y rop. through the nostrils, ppan taking 
place in the soil a few hours later. 88 known, 
the species does not entail much injury to its host, 
but it is possible that it may cause kapawis (pus in 
the sinuses), which is a fatal disease. Among other 
ies the common sheep bot, Oesirus ovis, the wild 
«шер bot, Oesirus, sp. nov. ?, the horse bot, Gasiero- 
philus воиз, are also dealt with. The bulletin con- 
cludes with & brief discussion of the injuries caused 
by these flies and of the methods of treatment. 
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Toe Swamp СҮРНЕЗЗЕ5Б,—ТЛе swamp Tes#es, 
and particularly Glyptostrobus, are not known 
in Great Britain, so that the taxonomic and anatomical 
notes by Prof. Augustine Henry and Marion McIntyre 
in the Procesdings of the Royal Irish отга (vol. 
37, В. 13, 1926) will serve a useful purpose. Glypto- 
strobus, the water-pine of the Chinese, they conclude, 
is a monotypic genus; this species being found only 
in two swampy localities in south-eastern China. 
The Chinese regard the presence of the tree as pro- 
pitious to the rice crop, and the villagers resist its 
molestation, even by the photographer. Glyptostrobus 

кс dia One Gf the camer сут trees in 

urope, ony one specimen growing in the o being 
known to the authors (at Nymans, Sussex). There 
are living plants under glass at Kew and Glasnevin. 
The three living forms of the much better known 
swamp cypress of America, Taxodium, are also 
pasal in review as to macroscopic and microscopic 
characters of branchlets, leaves, fiowers and cones, 
in order to t & comparison with Gl bus 
In view of the necessity, often present to the palæo- 
- botanist, of distinguishing between genera on struc- 
tural features alone, a comparative study of the wood 
of these two genera and also of W ma and 
Sequoia is included in the paper. 

BIOCHEMICAL DIFFERENCES BETWEEN THE SEXES 
oF Mucons.—In the Mucors, Blakeslee, in particular, 
has shown that in many species two sexual strains may 
be distinguished, individual mycelia of the same 
sex wil not conjugate, whilst conjugation occurs 
freely between mycelia of different sex. These 
‘ heterothallic ' strains thus occur in sexual , but 
the form and structure of one sex is practically identi- 
cal with that of the other, and, apart from the behaviour 
on conjugation, the two sexes cannot be distinguished, 
except, perhape, by а difference in vigour of . 
Blakeslee has provisionally designated these as (+) 
and (-) strains, the plus strain being the ‘more 
vigorous when this growth distinction can be drawn. 
Sophia Satina and Blakeslee now report (Proc. Nat. 
Acad. 5сі., Washington, March 1926), in a 

i manner, upon a biochemical study of these 

_ Mucor sex strains. _conclude that the (+) and 
-) races show ificant, average, biochemical 
erences in t to (а) the Manoilov reaction, 
(b) catalase content, (c) reduction of potassium 
permanganate by extracts of the mycelium, and (4) 
reduction of urlum salts in living cells. In a 
subsequent paper they apply biochemical tests to 
unisexual floweri plants, obtaining additional 
evidence in support of the conclusion that the female 


lant and the (+) strain of a Mucor show similar. 


iochemical behaviour. .A certain statistical element 
enters into this of observation. As the authors 
t it, the gen rule that the human male is the 
eavier is not vitiated by the fact that on chance 
selection of & human pair an especially buxom female 
might be put in contrast with a meagre male. 


AGRICULTURE IN ARD LANDS.—1n 8 
Struggle with arid conditions in the VS region 
Matériaux l'étude des calamités, No. 8, January- 

arch 1926) Mr. N. M. Toulaikoff, who is director of 
the experimental station at Saratofi, makes several 
constructive s ons for safeguarding agriculture 
against the conditions in the Volga region. An 
ам e rainfall of about 16 inches is emia enough 
considering the summer heat, but it is not the slight 
total amount that natters so much as its irregularity 
in fall While poor and want occur generally 
in yeers of deficient total rainfall, there have been 
instancee of abundant crops in years of scanty rain- 
fall In those the rain fell in the seasons 
demanded by the crop. The mam crop of the 
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peasants has always been suminer wheat, which 
suffers severely from spring drought and cannot 
recover when the rains come so late as June and 
Tuy: More satisfactory crops would be rye, which 

evelops before the moet usual period of drought, 
ара maize, millet, sorgho, and beet, which develop 
in June and July and do not suffer from thé pro- 
longed heat of summer. А MP Badges problems 
has been made on imental , and 1t 15 con- 
sidered that the Tike hood of famine оша be mini- 
mised if not banished by adapting agriculture to the 
peculiarities of the climate. 

GEOLOGY OF THE WEALD.—Among regional surveys 
now carried out may be mentioned the work 
of the Weald Research Committee of the Geologists’ 
Association. This consists of a logical survey 
on the ‘ six-inch’ scale of the Weald, which 1s being 
actively pursued by the members of the Committee, 
who num about two dozen, each member having 
undertaken to survey the country compri in at 
least one ‘six-inch’ sheet. It 18 just over fifty 
quae since the survey by W. тори was published 

y the Geological Survey, but while our knowledge 
has been extended local, no general geological 
survey has been ag s previous to the initiation 
of this committee. o point of geological interest 
is being neglected; the petrology аз well as the 
paleontology of the beds is being worked out in 
detail, while а good start has been made in the 
complex problems involved in the denudation of 
the area. This branch of the work will occupy a 
considerable time, but some points of interest are 
already being elucidated ; for example, a late Pliocene 
terrace discovered in the Mole gap has produced 
wides planation in the district топа погіћ 
of ord. The Committee has very properly not 
set 1tself any definition of the Weald, for 1ts ев 
must extend well beyond the region to which the 
name sppied originally, Їп this connexion the 
gravels Rayleigh ın b may be cited. "These 
contain pebbles of. Lower Greensand chert, which 
may have been derived from the Weald through the 
Medway gap, and if this proves to be the case the 
үре travelled across what is now the lower 

es 


THE TRAVEL оғ D£ZPRESSIONS.—The Meteorological 
Magasins for April gre an in and de- 
scriptive account by Lieut.-Col. E. Gold, assistant 
director of the Meteorological Office, on the foregoing 
subject The article should prove most instructive 
to meteorologist not well versed in the new ideas 
relative to cyclones which аге proving of immense 
value to the weather forecaster, either .official or 
otherwise. From the initiation of forecasting, 

onic d ons have necessarily proved almost 

e contro feature. The movement of cyclones 
in the British Islands and their vicinity етв во 
widely, and the area controlled or affected varies so 
considerably, that it seems almost impossible to 
forecast effectively. The development by Bjerknes 
of the idea of cold and warm sectors in the individual 
cyclones se ted by definite surfaces of discontinuity 
has enabled the Bergen school to divide cyclones into 
different classes according to their stage of develop- 
ment. They draw a distinction between (a) cyclones 
which have a definite wafm sector with definite 
linea of separation from the cold sector, and £ 
cyclones in which there ıs no warm sector at the 
surface of the earth. Class (a) are generally bis, 

ch 





cyclones which usually move with increasing 8 
as they , and Clase (b) are dying cyclones, w. 
tend to Тоол stationary. In Class (a) the centres 
of the cyclones move in the direction of motion of 
the air in the warm sector, and approximately with 


iw 


a 
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kaas т 

the speed of motion of the warm air; a diagrammatic 
representation із given of such а cyclone. A de- 
scription 18 also given of Class (b), in which there is 
no warm sector. Cyclones of {a) eventually 
lose their warm sector and change into Class (b); 
the warm sector only disa at the earth'g 
surface, the warm air being up by the colder 
air, and the discontinuity will continue to exist at 
greater heights. The author alludes to the difficulty 
of giving in 0 short an article anything like a 
complete account qf the technical investigations, but 
his mastery of the subject has suggested much which 
is helpful to the less-inihated. 


ELECTRON EwjssioN ENERGY ‘WITH OXIDE 
CATHODES —rIn the Zeitschrift fur. Physik of April зо, 
Herr H. Rothe describes a series of measurements 
on a number of triode valves with oxide cathodes 
in which the energy of emission of the electrons was 
determined, using Richardson's equation, and also 
by means of the cooling effect produced, by the 
emissioh. The values found by the two methods, 
wbich agreed quite well with one another when the 
emission current was saturated, were exceedingly 
small. The relation between the emission from 
such cathodes and the amount of gas removed from 
them was investigated. It seems that it is not 
possible to free oxide cathodes from gas perfectly ; 
е the emission current which‘passes through 

© oxide layer radially decomposes the oxide, and 
80 constantly produces new gas. The author con- 
siders that the high emission of these cathodes 
depends on the metal particles, produced by this 
decomposition, which remain embedded in the oxide. 
It is noted that if the emismon current is below the 
saturation value the cooling effect is conmderably 
greater than that corresponding to the energy of 
emission. A fatigue phenomenon has been in- 

ated, which in almost all the tubes caused the 
emission current to fall off rapidly with-the time. 


Toe PaLLADIUM-HYDROGEN EQUILIBRIUM —The 
absorption of hydrogen by um has been the 
subject of much imental study since 1t was first 
reported by Graham, апа the results of the latest 
investigation by L. С. Gillespie and F. P. Hall а 
in the Journal of the American Chemical Socwiy for 
May 1926. They descmbe a method of i 
equilibrium by means of a new heat ео aad 
the isotherms which they determined indicate the 
presence of two solid solutions. At the higher 
temperatures the solution ncher ing hydrogen is said 
to consist of a hydride Pd,H, 


SILVER IODIDE IN GELATIN lopo-BROMIDE, EMUL- 
SIONS.—R. B. Wilsey has recently found, in studying 
the crystal structure of mixed crystals of silver iodide 
&nd bromide, that the cubic lattice characteristic of 
silver bromide has some of its bromine replaced by 
10dine with an ed lattice ing when it 18 

i with silver 10dide But when the iodide 


is present to the extent of about 40 per cent or more, 


there was a second lattice ашса d nding to 
that of silver 10dide. Emery Huse and C. Е Meulen- 
dyke of the Kodak Research Laboratory (Journal of 
the Royal Photographic Socisty, June, р. 306), have 
sought to fix the proportion of silver iodide present 
when it to form separate m a 
mixture of the two salts. А series of gelatin emulsions 
was prepared containing. increasing quantities of 
iodide, and exposures in а з graph were developed 
physically, as silver iodide is scarcely amenable to 
alkaline development. The physical development of 
silver “iodide gives a very ed sensitivity 
lumit at wave-length 440 mm., and as the iodide was 


- increased this first appeared when the iodide con- 
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stituted 32 per cent. of the mixed haloids, and 
remained as the iodide was incréased, and was 
entirely lac at 30 per cent. or less. The authors 
therefore conclude that silver iodide separates in 
emulsions of this type as definite crystals, apart from 
the silver bromide, when the silver iodide content 
reaches approximately 32 per cent. 

HELIUM IN NATURAL GASES OF Japan.—The thir- 
teenth report of the Aeronautical Research Institute, 
Tokyo Imperial University, published early this year, 
contains an account of an examination of natural 

from Taiwan, Hokkaido, Honsyu and habe 
primarily for helium, by Messrs. Y. Kano and B. Yama- 
guti. gas samples were taken from various 
sources, such as oil reservoirs, coal-mines, mineral 
springs and volcanoes, and were analysed for helrum 
by Cady and McFarland’s method, for other con- 
shtuents by Hempel’s standard method. The purity 
:of the helium was tested troecopically. bon 
dioxide, sulphuretted h en, oxygen, carbon 
monoxide, methane, ethane, nitrogen and heavy 
h bons were among the chief constituents 
oi the gases investigated, and from the analytical 
results it has been possible to classify the natural 
pu into three types rich in carbon dioxide, in 
ydrocarbons and in nitrogen respectively ; as in the 
case of helium in American natural gas, the percent- 
age of this element 1s highest in nitrogen-bearing gas. 

е helium content of some mineral spring 
examined reaches o:2-0-3 per cent, but unfortun- 
ately the amount of gas dvailable from this source is 
strictly limited and insufficient for industrial pur- 
poses ; very small quantities of helium were found in 
the gas from the Taiwan and Hokkaido areas, where 
it is associated with petroleum, the average being 
0:005 per cent, again an impracticable amount for 
commercial The oll and gas reservoirs of 
Taiwan and Pokkado are of Tertiary age, from which 
the low helium content of the gas from these sources 
is accordingly explamed. The authors find that the 
percentage of helium in а hot spring gas depends to 
& certain extent on emanation content, though no 
direct ratio could be established, this agreeing with 
"McLennan's conclusions with regard to Canadian 
natural gas. Samples containing no helium generally 
possess Ee least radioactivity, and this to some ex- 
tent supports the theory that the origin of helium in 
natural gas 15 to be ascribed to disintegration of radio- 
active substances; if this 18 so, then it is clear that 
the geological age of а gas reservoir is an important 
criterion of helrum possibilities. 

-Sizus оғ AERQDROMES.—It 18 a matter of some 
considerable importance to determine the size of 
aerodrome necessary in order that a landing may 
be made on it Ч engine failure occurred at any time 


а etüng off. In an i per by 
H Caust to the Aeronautical дею бони 
and M. 996, рр. то. London: HM Stationery 
ce, 1926, price 64.), this question is mvestigated 
more especially in the two cases: (1) where the 
aeroplane continues in its original direction after 
the engine failure; and (2), where the aeroplane, 
climbing on a steady turn, on failure swings back 
into the wind. A comparison of the results of 
these two cases shows that an important saving in. 
the necessary size of the aerodrome can be secured 
by the turning chmb, but the size of aerodrome 
indicated 1s larger than that of current practice unless 
the stalling speed and power loading are limited. Curves 
are given showing. the necessary size of aerodrome in 
terms of stalling в a power жшт о ve 
aeroplane, In particular, the required size oi tne 
PR was found ‘to decrease as the angle of 
climb increases and as the stalling speed decreases 
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Armes the stimulant action of the th ux 
UM upon the general metabolism of the 
for more than а generation, 


ti is pede the last decade tbat the iso 
of а pure rinciple, the stimulat- 
has been successful. 


crystalline 
ing effects of the whole glan 
This was first accomp ed by Kendall in 1914; 


since then this author has described a number of 
the derivatives of the ү substance, which he 
called “ thyroxin," and suggested a structural 
formula for it Our knowledge of it has now been 
carried в further by Harington, who has improved 
the method of extraction.so that it gives a much 
higher yield than Kendalls method, and has me 
ceeded, with the er amount of material 

available, to determine its chemical constitution by 
methods of degradation and synthesis. Although at 


present synthesis has only been carried to the pen- 
ultimate e, there is every reason to hope, 
considering way in which the author has un- 


ravelled the constitution of this compound, that the 
complete synthesis will soon be successful. 

Before describing n's work, a few words 
may be said about the physiological properties of 
thyromne. This subject, гече: with some recent 
work on its derivatives, has been reviewed by Kendall 
in his Chandler lecture (“Influence of the Thyroid 
Gland on Oxidation in the Animal By 
E. C. Kendall New York: Columbia University 
Press; London: Oxford University Presa, 1925. 
Price 3s. net) The activity of thyroxine in stimulat- 
ing metabolism is remarkable: 1 . injected intra- 
venously in a patient suffering wi myxcedema will 
increase the metabolic rate 25 cènt., 

correspon. to an increased output of 400 gm. 
carbon dioxide; the effect is, wi limits, 
portional to the dose. Moreover, the time relations 
of the response are characteristic. Thus, in a normal 
adult there is a latent of six to eight hours ; 
thereafter the metabolic rate rapidly increases but 
the maximum із not reached until the eighth or tenth 
day. The metabolism then returns slowly to normal, 
the rate of fall depending on the amount present in 
the body. A dose of 5-10 mgm. affects the metabolism 
for five or six weeks. It can replace the admunistra- 
tion of dried thyroid gland in the treatment of 
cretinism and myxcedema; in a normal person, not 
only is the metabolism increased, but also the signs 

und ptoms of over-activity of the thyroid gland 
are abo оез Under normal conditiots the 
лохи ormed in the body appears to be responsible 
.for about 40 per cent. of the metabolism, since 
lete th yroid deficiency causes a drop m the 
basal Siete bollo rate of this order. 

The principle of the method of extraction from 
the thyroid d is hydrolysis with alkali, followed 
РУТ precipitation of the filtrate acid, but whereas 

dall used 5 per cent. sodium а yas eae 
found that то per cent. banum h 
К increased final yield ( C RI сй peo 

hom ju vol. 20, 293, 1926 t 
mx hours’ boiling of the dried thyroid in ten volumes 
of alkali, 60-70 per cent. of the total iodine appears 
in the filtrate; 40 per cent. of this can be precipitated 
on acidification as a creamy flocculent precipitate. 
The latter requires further hydrolysis with the alkali, 
when about half the iodine remains in solution and 
half is carried down with the insoluble banum salts ; 
the latter contain the thyroxine. The precipitate 
is boiled in alkaline sodium sulphate’ solution to 
remove the barium and the filtrate precipitated with 
acid. The precipitate of crude thyroxine can be 
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$ The Chemical Constitution of Thyroxine. 


further purified by solution ın alcohol made alkalıne 
with caustic soda and re-precipitating with acetic 
acid. Further material is -obtained from the gland 
residues by boiling with caustic soda, adding sodium 
sulphate, filtering and precipitating the thyroxine in 
the filtrate with acid. After isation, by 
dissolving in alkaline alcohol and ad acid, further 
purification 1з effected by dissolving dilute hot 
sodium carbonate, when the sodfum salt separates 
out оп cooling. This is re-dissolved in alkaline alcohol 
and the thyroxine precipitated with aad. The pure 
substance m rosettes and sheaves of fine 
needles. On heating, it darkens at 220? C. and melts 
with decomposition and evolution of iodine at 
231?-233? C It is insoluble in water and organic 
solvents; it is soluble in. cold dilute solutions of 
alkali hydroxides, but insoluble in acids. It is 
soluble 1n 9o per cent. alcohol with the aid of either 
alkali hydroxide or muneral acid. The yield was 
about o 027 per cent. of the fresh, or o-12 per cent. of 
the dried gland, correspon y^ а ad sd cent. 
of the total ае drig ori Kendall's 
yield was о оотт per cent. of ars pie gland. The 
pomo activity of the material extracted by 
n's method was shown to be the same.as 
that of thyroxine prepared by Kendall's process. 
The.compound contains 65.3 per cent. iodine; 
analysis led to the empincal formula C,,H,,0,NI,; 
Kendall’s formula is Ca HOO NT and the erence 
between the two is due to the fact that Harington 
found a lower spi a content than Kendall 
forrner' observer ed his analysis, however, on 


а commercial'sample E ne prepared accordin 
to Kendall's process considers thyroxine d 
be trllodo dil yree oxindole propionic acid ; ton 


considers ıt to be the tetraiodo substitution derivative 
of the parahydroxy-phenyl ether of tyrosine. 

The arguments in favour of the latter a 
conclusive: the products of disintegration of the 
molecule have been identified; the foundation of 
the molecule has been synthesised and only requires 
the addition of the ‘iodine: atoms to become identical 
with the original thyroxine. The first s in the 
breakdown of the molecule is the removal of the 
iodine; this Haringtom &ccomphshed shaking а 
dilute-alkaline solution ın an M enero of hydrogen 
with a palladium  hydroxide—calcium carbonate 
catalyst. The iodine was split off as potassium 
iodide, and theehydrogen taken up was exactly 
equivalent to the iodine removed. The resulting 
compound was called desiodo-thyroxine (Biochem. 
Journ , vol. 20, 300, 1926). Its formula was found 
to be НО. C,H, | О. tue eiie CH,.CHNH,.COOH. 

The interest of pears to justify а 
somewhat detailed ас of die successive steps 
in the disintegration and synthesis of desiodo- 
th e The facts that the latter gave positive 

n's and ninhydrin reactions, and that all the 
nitrogen was present as amino nitrogen, suggested 
that the compound was an a-amino-acid with at 


least one phenolic grou rtions of carbon 
and hydrogen а the presence of two benzene 
rings. Fusion with potassium hydroxide produced 


xybenzoic acid, quinol in varying amounts 
Pede to the conditions, ammonia, oxalic 0, 


and а substance with the formula C,,H койо 

latter only one phenolic grou 

ment suggested the oL two Ба 

Conso Rich Dus we enolic group in the para 

tion to a side chain, from which a two-Carbon 
ent is split off as oxalic acid. 

ustive methylation of desiodo-thyroxin gave 
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a product which lost trimethylamine on boiling with 
and yielded an unsaturated acid, C,H,,O, 
containing only one methoxyl group. On oxidation 


with tassium te, oxalic acid and 
C,,H,,O, were formed ; tho latter was found to be 
an aldehyde which on further oxidation yielded sn 
acid C,,H,,0,. Thus methylation shows that desiodo- 
thyroxin 18 ost i an amıno acid, and that 
it contains only onb phenolic group ; the sphtting off 
of oxalic асіф suggests the presence of a three-carbon 
side cham. Nowe fusion with potash led to the 
conclusion that two benzene прага present; if 
linked through a carbon atom, a e should have 
been formed instead of an aldehyde on oxidation of 
the methylated product; hence they must be linked 
either directly or through the oxygen atom, which is 
still unaccounted for. Considering the latter su 
position the more probable, the author proceeded to 
meet the degradation by synthesis. 

The steps in the disintegration by exhaustive methyl- 
ation and in the subsequent synthesis may be rendered 
clearer 1f the following structural formule are given : 


Desodo-thyroam : НО. ‚О. .CH . COOH. 
с.н. fob coh бау BO Ge cht “CH COOH. 
Син» рена C О 6o CO cero соон. 

CHA, (from potesh fanon] HO . CH, O . CGE CH. 


The каган они in the synthesis was para- 
bromanisol, 30 -C,H,. Br; on condensation 
with the potassium salt of рагасгево! in the presence 


= 


Annual Visitation of the National’ 


N Tuesday, June 22, the General Board of the 
Natio уша Laboratory made its annual 
visitation of the Laboratory. As in ious ў 
a large number of members of scientific institutions, 
technical societies, Government d ents, and in- 
dustrial organisations were also invited to be present. 
The visitors were recerved by Sir Ernest Rutherford, 
resident of the Royal Society and charman of the 
eral Board, and the Director. 

The extensive programme of exhibits illustrated 
well the comprehensive nature of the work which the 
Laboratory undertakes. 

In the 14-foot wind channel a model of the Cierva 
autogyro, which has aroused so much interest in 
aeronautical circles, was undergoing test. The model 
is mounted on three supports forming an inverted 
pyramid. The vertical on the fest of these 
supports can be measured, enab the three com- 
ponent forces on the-model to be determined, and 

uantitative data to be obtained for comparison with 

e conventional type of aeroplane. Another exhibit 
showed experimental arrangements for the investi- 
gation of the spi characteristics of & model 
aeroplane The model under test 1s mounted on an 
&xis parallel to the wind direction in such & manner 
that 1ts incidence can be varied. Examination of its 
behaviour permits the main features of the spinning 
motion to be studied so that 1t is ible to indicate 
what features in design are undesirable from thia 
point of view. · . 

“In one of the smaller wind channels experiments 
welt il progress to determine the convective dis- 
sipation of heat from the surface of an aerofoil in а 
wind current. Thin stripe of platinum foil cemented 
to the entire &erofoil and parallel to the span can 
be heated electrically. Their temperatures can be 
determined by resistance measurements and equalised 
by. adjustment of the currents traversing them. 

easnrements of their resistance and of the currents 
determine the rates of loss of energy from the in- 
dividual strips. ` - 
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(4’ methoxyphenoxy) toluene, 
А, Wis ted On boil- 


toluene compound was oxidi 
benzoic acid, C,,H,,0,. 

The complete synthesis of deaiodo-thyroxin was 
different route; para- 
bromanisol was cond with potassium phennte 
to give (4’ methoxyphenoxy)-benzene, from which, by 
the hydrocyanic acid method, the aldehyde C,,H,,0, 
was obtained. The latter could be oxidised to the 
acid Сено . From the aldehyde both the acid 
C,H, and desiodo-thyroxin were synthesised ; 
two methods were used in the case of the latter. The 
aldehyde was condensed with glycine anhydride in 
the presence of acetic anhydride and sodium acetate ; 
the product on boiling with hydriodic acid and red 
phosphorus underwent simultaneous reduction, de- 
pst dried &nd hydrolysis, with the production of 
desiodo-thyroxin. In the alternative method the 
aldehyde was condensed with hydantoin, which on 
boiling with the same reagents yielded the desired 


product. 

Аз regards the ition of the iodine atoms ‘in 
thyromne, the author considers that it is probable 
that two are present in each benzene ring, in each 
case lying on either side of and next to the oxy- 
groups, 3.6. in the 3, 5.0; 5' positions. The details 
of the final synthesis will be awaited with interest. 


Physical Laboratory, Teddington. 


A new 1-foot wind channel has been added to the 
equipment of the Department. This is intended 

i y for the development and calbration of 

truments for measuring wind speed and direction. 

Among the exhibits of the Metall ent 
were eight samples of British Stan i Steel, 
issued jointly by the Iron and Steel Institute and the 
National ysical Laboratory. These comprised 
four carbon’ standards containing respectively o-10 
per cent., 0-27 per cent., 0-65 per cent., and 1:09 per 
cent. of carbon, two sulphur standards containing 
respectively 0-027 per cent. and o-o7ri cent. ot 
sulphur, one standard conum g phosphorus 49 
per cent.) and one manganese (0:69 per cent.). езе 
Standards are p from fine millings taker from 
six-inch bars. ilings taken from the outer layers 
and the core are rejected, samples of the remainder 
being subjected to ahal by the Laboratory and 
various co-operating authorities. 

Specimens of pure elements prepared in the D - 
ment, were also on view. Mention may be e of 
two of these with which some advance has been made, 
name beryllium and silicon. The former is 
pared T the electrolysis of a mixture of the fluorides 
of beryllium, sodium, and barium, a rotating-cathode 
being used. This is slowly withdrawn at a predeter- 
mined rate with the pure metal adhering. Special 
розы are taken to prevent contamination оў 

metal by enclosing the salts in 3al crucibl 

Specimens of these made of magnesia and ium 
were shown in the foundry. For work on the com 
stitution of silicon-alumrnium alloys and on age hard- 
ening in aluminium alloys, very pure silicon 18 required. 
n were shown of 99-8 per cent. purity. Another 
exhibit illustrated the microscopic examination of 
metals usually liquid at ordinary tem tures. Such 
materials аз are used in dental p ce are included 
in this c& . By surrounding them with a freez- 
ing mixture of carbon dioxide snow and acetone, it is 

le to polish the surface to the degree requisite 
or microscopic examination, 
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In the William Froude National Tank a model self- 
RUP d single screw veesel was shown under test. 
umultaneous measurements were recorded of pro- 


Uer thrust, shaft revolution, and distance travelled 
ese enable the propeller torque and power ded 
under varying conditions uced in the to be 


compared, and permit the losses due to the propeller, 
hull, and sea conditions to be apportioned. 

In the Engineering ent research was in 
progress on the mechanical properties of metals and 
* alloys for use at high temperatures, such as are experi- 
enced m modern steam engines and gas ines. At 
high temperatures metals generally undergo 
continuous creep under steady loads, lower than those 
obtained in normal tenmle stress determinations 

imental work is being done to determine the 
rate of creep of such materials at various ке: 
For this purpose the test pieces are surrounded by an 
electric furnace maintained at the required tempera- 
ture, a steady load bemg applied by a lever system. 
Any elongation can be m y means of micro- 
meters attached to the apparatus. Fatigue can also^ 
be studied in a special machine in which- the stresses 
are produced by means of an alternating current, 
the specimen being heated in position by heating 
coils ^ 


An investigation was also being carried out on the 
impact аа of chains. Normally chains are an- 
nealed periodically in order to counteract any tend- 
“т to embrittlement and the tests were designed 
with the view of determining the effect of this anneal- 
ing on the strength of the chain. Of interest also 
was a trough in which the production of capillary 
and gravitational waves in water by means of & 
current of air acting on the surface was demonstrated. 

In the Metrol ent, & tus was 
shown for the absolute measurement of end gauges 
uP to i in length. The gauge is converted into a 

abry-Perot étalon by means of two optical flats 
wrung on to its end faces, the flats having portions 
extending beyond the edges of the gauge, these 

xtions being semi-silvered on their inside faces. 
en placed in a convergent beam of monochromatic 
light, 1nterference ed in the form of concentric 
circles are ‘produced. easurements of the angular 
diameter such fringes in various monochromatic 
radiations enable the optical length between the two 
semi-silvered surfaces to be determined. The semi- 
silvered flats are uced at the Laboratory by the 
method of cathodic deposition, the glass to be silvered 
being placed near a silver cathode in a vacuum 
chamber. The apparatus employed for this purpose 
was on view. А monochromator, designed and con- 
structed for use in connexion with interference 
measurements, was also exhibited. 

In the workshop was a tus for the study of the 
deformation be des under load. The pivot to be 
tested is mounted so that із point can be brought into 
contact with а fiat sapphire by a balance arm. An 
image of the pivot is projected on to a screen and 
measurements made without and with а load in the 

ce pan, the ification being 200 times. 
A very large number of exhibits was shown in the 
ysics Department. Among these was apparatus 
for the determination of the thermal conductivities 
of materials at temperatures by the measurement 
of the radial ent in an electrically heated rod of 
the material. 

A resistance bridge for platinum thermometry, 
made to the design of Mr. F. E Smith and capable of 
measuring temperatures to 0:001° C., was ibited. 
To obtain this accuracy sper precautions are taken 
to control not only the perature of the oi tank 
in which the coils are immersed but also the humidity 
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of the oil, since this latter factor affects the resistance 
of the coils. 

A new apparatus has also been designed for the 
ротою of поша the change of length of ‘ constant 
ength ' bubbles in spirit-level tubes under 
extremes of atmospheric temperatures likely to be 
encountered in surveying practice, namely, — 18°C. 
to 55°С. For this p an optical device is used 
by means of which both ends of the bubble are viewed 
simultaneously and brought into cofhcidence, the 
length being determined in one olfervation. In this 
apparatus special attention is given to пеше 
design ‘of the moving parts and to the fine adjustments. 

A variety of problems topnected with igeration 
were being investigated for the Engineering Committee 


‘of the Food Investigation Board. These included 


apparatus for measuring the heat evolution in fruit 
by a process which may be compared with that of 
respiration in animals. In this apparatus a differ- 
ential arrangement is used in which the heat evolved 
by apples 1з balanced by that from an electrical 
supply. Бог comparing the relative values of the 
resistance to indentations of specimens of cork slab , 


and other heat-insulating materials, an apparatus has 
been constructed ш which the depth ot penetration 
of a steel ball about 3 1n. in diameter is measured by 


& dial 1ndicator. + . 

Several forms of the Ewing ball and tube flow-meter 
were shown. In this instrument a glass or metal 

here i planetan a PEE re D E a e 
displacement of the under the action of the flow 
of liquid 18 observed. 

In the Optics Section was shown the '' Vector" 
colorimeter, an instrument IE peus colour to be 
specified by measurements involving colour-matching 
only. In use the colour to be tested 1з matched first 
against & mixture of extreme red with some suitable 
monochromatic light and then pi a mixture of 
spectrum blue with another suitable monochromatic 
constituent. These matches determine two vectors on 
& colour chart and the intersection of these determines 
the unknown colour. Other apparatus included а 
flicker photometer for heterochromatic photometry 
and a spectrophotometer not involving polarising 
constituents. 

In the Radiology Section was shown a new X-ray 
tube with d ble electrodes In this tube, 
porcelain is substituted for the glass and the electrodes 
are fitted with rubber washers. The arrangement 
allows the tube to be dismantled for cleaning or other 
Батров апа regssembled in а very short time. 

pparatus for the study of the wave-forms of high 
tension generators by oscillographic methods was 
also shown working. By means of optical trains the 
waveforms to be examined, together with a time 
curve from a tuning fork, are simultaneously recorded 
on а rig ecu: plate. 

In the Electrotechnics D 
method of measuring high vol 
Schering bridge is а capacity bridge specialy suited 
for measurements of power losses at high voltages and 


ent was shown a 
dielectric loss. The 


small power factors ; 1t ensures safety to the o er 
together with the attainable by other 
methods. Thus the method із applicable to the study 


of small phase defects 1n condensers. Power factors 

of I cent can be measured correct to 1 per cent. 

electric loss in a cable at 20,000 volts was being 

investigated; in this application the vibration 
vanometer and bridge operating arms need never 
more than 2 volts above earth potential. 

Research work was being carned out ш the Direct 
Current Section on the-earthing of electric curcuits. 
Various forms of ing electrodes suitably spaced 
are sunkin the ground, and their resistances determined 
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and compared under varying conditions of soi | at Durham. Two new lectureships have been filled 
humidity. by the appointment of Dr. R. K. Schofield (phyaics), 


In the Photometry Division a large integrating 
sphere 10 feet in diameter, constructed by the 


etrolo ent, was shown in use It 15 
intended шлу: the photometry of large illumin&- 
installed for 


һоп fittings. Apparatus has also 
the p of measuring candle-power by means of 
photo-electric cells. Light from the lamp under 
test falls on a rubidium cell mounted at one end 
of a. photometer*bench. A lamp mounted in a 
whitened cube, in the floor of which is a second cell 
screened from the direct light of the brp provides a 
suitable source for сошрапвоп. The , connected 
in seriee, are arranged to form part of a Wheatstone 
bridge and their currents are ced by stutable 
adjustment of the illumination. In the illumination 
building. ental ents were shown for 
determining the daylight illumination in large or small 
rooms by means of models. Such informaton indi- 


cates the probable behaviour of their full scale proto- 
types with regard to dayhght and is thus of value in 
architecture. : 


In the Wireless Division experience has shown the 
шоша of complete screening of lócal oscillators 
and receivers from local el cal disturbances. 
Several pieces of apparatus, 30 protected, and includ- 
ing аса and receiving apparatus, а variometer 
and а ‘model frame aenal, were exhibited. The 
knowledge has been used in the case of amplification 
tests on valve amplifiers. The amplifier under test 
and the local шт are both carefully protected, 
the former being placed 1n a specially screened room 
Experunental work in connexion with short wave 
transmission is also being developed and various 
transmi and receiving circuits were on view. 

In the Electrical Measurements Department, in 
addition to the usual Spe were various quartz 
piero-electric resonators for use as radio frequency 
standards These, on account of ther constant 
frequency, are very suitable for the control of oscil- 
lators. “One such oscillator with amplifying valves 
designed to produce radio frequency oscillations of 
pe power апа extremely constant реро has 

рс. 


n 1nstalled. 
University and Educational Intelligence. 


BIRMINGHAM, —The annual degree ir is oor he 
was held on July 3. There'were 6 su candi- 
dates for the degree of Ph.D., 9 for®M Sc., 77 for the 
degree of B.Sc. with Honours, 48 for the ordinary 
B.Sc, and 24 for M.B., Ch B. The degree of Doctor 
of Medicine was conferred on Gladys Mary Evans and 





.Mr. Victor Goode Williams. 


Dr. Laurence Ball, assistant to the chair of medicine 
and physician to the Queen's Hospital, has been 
appointed joint professor of medicine to fill the 
vacancy caused by the resignation of Prof Kauffmann. 

BRISTOL.—Sir Wills, Pro-Chancellor and 
chairman of the Council of the University, has given 
25,000}, to be used with the 110,000 which lie 
presented two years ago, for the erection of а 
residential hall for students. К _ 

CAMBRIDGE.— The Mayhew Prize ın applied mathe- 
matics has been divided Теш J-A Gaunt, Trinity 
College, and A. Н. Wilson, Emmanuel College. The 
Rex Moir Prize ш mechanical sciences has been 
awarded to H L. Cox, Emmanuel College, and the 
drums Bernard Seely Prize-in aeronautics to R. E. 

tevensor, St. John’s College. 5 - 

DumRHAM.—Dr. Arthur Holmes, hitherto reader in 
geology, has recently been made professor of geology 
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and of Dr. С. Н. Christie (chemistry). 

Lonpon —A Wniversity post-graduate travelling 
studentship of the value of 2751. has been awarded tp 
Miss C. L. T. Lucas. Miss Lucas obtained the B.Sc. 
with honours in zoology as an internal student of 
Bedford College in 1923, and. has worked since at the 
London School of Tropical Medicine. She proposes 
to carry out research on Amobz living in insects, 
chiefly at the Johns Hopkins University, timore. 


Sr ANDREWS.—The d of D.Sc. in engineering 
has been conferred upon Mr. Wiliam John Walker 
‘for a thesis entitled " Developments of Engineering 
Thermodynamics Analysis for Variable Specific 
Heat Conditions.” Dr. Walker has resigned ane Pee 
of lecturer in mechanical engineering and ine 
design held by him in Univermty College, Dundee, 
having been appointed professor of mechanical 
ngineering at the University of the Witwatersrand, 


е 
-Jo esburg. 


Pnor. А. E. MoRGAN, fessor of ish language 
and literature in the Univeriity of Sheffield, has bean 
appointed principal of University College,. Hull. 


Dr. W. E. Curtis has been appointed professor of 
physics and director of the Physics Department at 
e. Collega, Newcastle-on-Tyne, 1n succession 
to Prof. Henry Stroud, who retires at the end of the 
present session. Dr. Curtis, who 18 at present reader 
in ip in King's College, London, was educated 
at the Imperial College of Science and Technology, 
London, and was for а time lecturer in physics m 
the Univermty of Sheffield. He ıs the author of 
important papers on spectroscopy. 

Tue third Congress of the Univermües of the 
Empire will be in, session at Cambridge on July 
13-16. The subjects for discussion and the names 
of the chairmen are as. follows: '' The State amd 
the University,” Lord Balfour; ‘ The Desirability 
of establishing in London а School of Advanced 
Legal Studies,” the Lord High Chancellor , “ Co-o - 
tion in Research throughout the Empire,” Toni 
Londonderry, '' Mutual Recognition Examina- 
tions and of Time spent in S dy Elsewhere," Sir 
Matthew Nathan; “The Desirability of i 
Provision for the Physical Welfare and Trai o 
Students and the Organisation of Athletics with a 
View to securing more general Participation,’? the 
Duke of Devonshire; “ The Actual Working of the 
Ph.D. Scheme,” Viscount Cecil of Chelwood, “ The 
Desirabihty of Articulating other Pension Schemes 
with the Federated Superannuation System of Great 
Britain and Ireland," Lord Haldane. Among ihe' 
invited speakers on “ Co-operation in Research "' are 
Sir Thomas Holland, Sir John B. Farmer, Sir Arthur 
Shipley, and Dr. Andrew Balfour,-on the Ph.D. 
scheme, Mr. К. A. Priestley, Prof. Wenley, of 
the American University Union, Prof Dobson of 
Bnstol, and Prof. Н. P Newton, of King’s Colleg 
London. Representatives of India, Australia 
Canada, as well as Sir Alfred Hoplonson and S 
Theodore Morison, are amofig those who have pro. 
to contribute to the discussion on '' The State and the 
"Univermty." Тһе sessions at Cambridge will be pre- 
ceded by series of visits by delegates from overseas to 
all the other universities of Great Britain and Ireland. | 
On July 12 there will be a Government luncheon m 
honour of the delegates, at which Lord Peel will preside, 
and in the сага will have an 'opportunity of 
meeting the mem of the second o-American 
conference of professors and teachers of history at a 
reception given by the University of London. 
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Contemporary Birthdays. Societies and Academies. 

July то, 1854. Dr. George Lindsay Johnson. Т.омрон 

July 11, 1857. Sir pais Larmor, F.R.S. Geological Society, June 9.—W. D. Lang: Naos 

July 12, 1863. М. Charles A. Calmette, For. | kagoda a : the type of a new genus of Silurian 
Mem. RS. : corals. The detailed E. of s pe bn 

July 1a, 1869. Prof. Charles Riborg Mann. looked species Ptychophylium pag r is de- 

July 13, 1869. Prof. Frederick W. Gamble, F.R.S. | scribed ; it 1s intermediate between Ptychophyllum 





Dr. n ou de nap whose studies in ophthal- 
mology have ical issues in South. as 
well ав in England, was educated at Owens College, 
Manchester, and Caius College, Cam e. He has 
written memoirs on the refraction and on of the 
seal’s eye; and on the pu of the Felide. A 
monumental paper, brillian illustrated ın colour, 
appeared in the Philosophical Transactions for тоот, 
entitled, '' Contributions to the Comparative Anatomy 
of the Mammalian Eye, chiefly based on Ophthalmo- 
всорїс Examination.' 


Sir JOSEPH Larmor was born at Magheragall, Co 
Antrim, and educated at the Roya! Belfast Academical 
Institution, Queen's College, Belfast, and St. John’s 
College, Cambridge, of which College, since 1880, he 
has been a fellow. Following professional teaching in 
Ireland, he was for eighteen years а lecturer in 
mathematics in the University of Cambridge and in 
1903 was elected Lucasian professor of ma асв. 
From 1901 until 1912 Sir Joseph was опе of the 
secretaries of the Royal Society, a period of fruitful 
activities In 1915 he was awarded the Royal 
Society's Royal m at the hands of Sir William 
Crookes, who remarked that the recipient's chief 
claim lay poesibly in the establishment of the theory 
that radiant energy and intramolecular forces are due 
to the movements of minute electric es. The 
theory was sustained in his treatise “ Æther and 
Matter." In 1921 Sir Joseph was awarded the 
Copley medal. Mention should be made of his ex- 
tended and masterly obituary notice of Lord Kelvin, 
published by the Royal Society in 1908. 


M. CALMETTE, the accomplished assistant director 
of the Pasteur Institute, is, was born at Nice. 
Honorary professor of bacteriology and hygiene in the 
University of Lille, he is a commander of the Legion 
of Honour. In 1921 M. Calmette was elected a foreign 


member of the Royal Society of London. Не is 
Hon. LL.D., Cambridge. 
Prof, CHARLES К. Mann was born at Orange, New 


Jersey. After крнын at Columbia University he 
studied at the University of Berlin. John Tyndall 
fellow 1n physics at Columbia, 1892-95, he was after- 
wards professor of phymics in the University of 
Chicago from 1896 until 1914. Prof. Mann acted as 
8 investigator (1914-19) of engineering educa- 
for National eot | Societies, and the 
ede Foundation for the Advancement of Teach- 
uthor of several standard works on optics, he 
ag “The Amencan Spirit in Education " 
1919). 


Prof. GAMBLE, а Manchester man, was educated 
there at the Grammar School, and at the University, 
serving after graduation on its roological staff for 
some time. In 1909 he was appoi to the chair 
of By en Mp of of Birmi . President 
of the logy Section at the Toronto mes of the 
British Association in^1924, he gave an ad on 
“ Construction and Control in Animal Life.” 
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and Chonophyllum (in their proper a bad Duar i 
and the new generic name Naos TO —]. Е. 
Jackson: The junction-bed of the Middle and Upper 
Lias on the Dorset coast. Deposits of Harpo- 
ceraioides hemeva have been traced throughout the 
* Western Cliffs ' and a richly-foesiliferous representa- 


tive of part of the ' transition-bed ' of the Midlands 
has been found at Doghus Cliff. A compact lime- 
stone crowded with well-preserved f in the 
marlstone at Thorncombe Beacon a to be 


transitional from the sandy clay below junction- 
bed, but it 1s probably a case of pseudo-sequence due 
to deposition on a sea-bottom of incoherent materials. 
The strata at Watton Cliff were measured and photo- 
graphed ім suu. All the evidence indicates slow 
accumulation under perfectly tranquil conditions, 
The massive lithographic limestones contain re- 
deposited matter, and were formed under much less 
tranquil condifions —P. С. Н Boswell A contribu- 
tion to the geology of the eastern part of the Denbigh- 
shire moors The eastern part of the area, about 
йет сү miles їп extent,- between Llanefydd, 
bigh, Ruthin, and the centre of the moors is 
discussed. The greater part of the area consists of 
U Salopian strata, comprising’ rocks belongin 
to the zones of М aptus wilssomi, М scantcus, an 
M. tumascens, but the succession 18 much obscured 
a thick mantle of ial drift. The sediments 
are all of shallow-water es, increasing in coarseness 


they become younger, and this is attributed to 
the ing-up and shallowing of the geosyncline. 
Tectonically, the area constitutes the north-eastern 


part of the -syncline of the Denbighshire moors, 
pitching north-eastwards. The dominant faults are 
of north-and-south trend, but swing north-north- 
westwards in the northern pert, and PM 
south-south-westwards south of the district The 
structure 18 interpreted as the result of successive 
upthrows towards the west, but some lateral move- 
ment is probable. Numerous cross-faults, usually 
antedating the north-and-south faults, carve the 
country into blocks. While much of the faulting is 
of pre-Carbonifefous age and related to the folding, 
movement on the north-and-south faults was, at 
least in part, renewed in post-Carboniferous times. 


Linnean Society, June 10.—] С. Dollman: Exhibi- 
tion of & sup new ‘mutation’ in the rabbit. 
The specimen showed the fur thickly interspersed 
with what appeared at first ce to be ‘bristles " 
an inch or more ın length. e ' bristles ' were the 
awns of an Australian of the genus d the 
fruits of which had implanted themselves ın fur 
of the rabbit.—I H. Burkhill; Exhibition of Hawaiian 
volcano plants. Eight mature vascular plants from the 
surface of one-year-old lava in the crater of Kilauea, 
Hawaii, three being sedges and five grasses, were 
found in cracks of the lava-flow of 1924 at places 
where steam issued. Within the steam-cracks was 
а mass of the genus Trematodon, 1ts capsules weighted 
down with condensed water; alge were observed, as 
well as a number of sporeling ferns and three small 
dico ons, but none of them were mature enough 
for identification. On lava three years older isolated 
plants of Vacaniwm É whfiorum Gaudich, and 
Cyathodss tamsiamsia . existed where, steam 
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being absent, the surface was sheltered by boulders 
from the rennial north-east trade-wind. But 
neither of these two species, which seem to be the 
most xerophytic of the local plants, nor any other 
broad-leaved plants were observed upon the 1924 
lava, which lava alone was hot enough to retum 
rain аз steam. The drying is obviously a greater 
hindrance to encroaching vegetation than the stenlity 
of the lava.—T. A. Sprague: The taxonomic tion 
of the Айоха ее. The position of Adoxa depends 
pnrmarnly on the énterpretation placed on the two 
perianth whorls, those who regard these as ' cal 
and corolla’ or ‘involucre and corolla’ placing the 
genus near the Caprifoliacee, whereas those who 
regard them as ‘involucre and a ' place 1t next 
the i or Arahaces e former hypo- 
thesis involves fewer assumptions than are required 
by the other hypothesis, and the evidence from 
abnormal or rarer types 18 greatly in its favour. It 
is suggested that the Adoxacee should be placed 
in Rosales — Saxiíraginee beside Saxiífragaces. — 
S. К, Mukerji: The vegetation of Kashmir: a 
contribution to the ecology of the Kashmir Himalayas. 
Investigation of the plant communities of the Kashmir 
Himalayas was undertaken during the years 1918-24. 
'Three regions are recognised : the aquatic and marsh 
vegetation of the Dal Lake of Kashmir , the plant 
communities of the temperate region of the Kas 
Himalayas Go созо ft), the sub-Alpine and Alpine 
vegetation of the Kashmir Himalayas (9000-18.000 ft ). 


Physical Society, June iri.—] Н. Awbery and 
Ezer Griffüths. The latent heat of fusion of some 
metals. The method of muxtures was used and 
refinements were introduced, of which the chief were 
the use of fairly large charges of metal (of the order 
of 2 kilograms), and a device by which the hot charge 
was not allowed in contact with the water of the 
calorimeter until the latter was completely closed. 
This device consisted in the provision of a sheet- 
metal vessel suspended by threads from the main hd 
of the calonmeter The aperture tbrough which the 
charge was introduced was closed by а rotating lid, 
in the main hd, and the crucible being introduced, 
was submerged after the closing of this smaller lid 
by means ої a wire passing through an eyelet in the 
base of the calorimeter, and out at the top.—D. W. 
Dye: The piezo-electric quartz resonator and its 
equivalent electrical circuit Such a resonator can 
be represented by an inductance, a resistance &nd 
a capacity all in series. These are pictured as in 

el with another small conden#ér and the whole 

is in' series with a third condenser, the additional 
condensers representing air-gaps The ment 
between theory and experiment holds for longitudinal 
resonators of a frequency so low as 44,000 and for 
transverse resonators with a frequency up to 
15,000,000 iods per second. The temperature 
coefficient ot frequency of а considerable variety of 
resonators 1$ examined over a range of temperatures 
zm to 40? С; very diverse results are obtained. 
he effects of lacement of the resonator from the 
position of cen ty are small but not quite negligible. 
—Evan J Evans The current-voltage character- 
istics of electrostatic machines when supplying 
current to non-inductive loads and to a Слав 
X-ray tube. А large electrostatic machine was used 
as а source of potential for the discharge through (a) 
a Coolidge X-ray tube, and (b) a non-inductive 
resistance. In the former case, above а certain 
critical voltage the discharge is intermittent, while 
in the latter case the discharge 1з continuous for all 
voltages. The intermittence observed is due to the 
operation of the Pearson-Anson effect, and this 
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implies that the effect of the residual gas in such 
tubes 1з not completely insensible above a certain 
voltage. 


І DUBLIN 
Royal Irish -Academy, Ie 14.—]. Doyle: The 
ovule of Lanx and Pseudotsuga. e ovule of all 


species of Larix 1з provided with a large outgrowth 
on the cone-axis side of the micropilar edge. It 1з 
definitely one-sided, and covers the mouth like a 
hood; the other edge of the sht-libe micropilar 
mouth 1з unchanged. The outgrowth has a stigmatic 
function, receiving the pollen and afterwards bending 
over and in, thus bringing the pollen into the micro- 
pilar canal In Pseudotsuga the micropilar mouth 
is more slit-luke and both edges are differentiated, 
the cone-axis side being prolonged into a large mass 
as in the Larix, the gale side forming a second lip 
very much smaller. Though thus two lipped, it is 


only the larger one which functions as a pollen- 
receiving device in а manner stuctly's to 
Lanx е natural and у close relationship in 


most characters, except habit, between Larix and 
Pseudotsuga 18 again emphasised. 


EDINBURGH 


Royal Society, June 21 —W Н. Lang: Contribu- 
tions to the study of the Old Red Sandstone flora 


of Scotland. Qi.) On Hostimela (Phlophyton) 
Thomsoni. А new specimen of the fossi, onginally 
named by Dawson Phlophyton Thomsomy 13 de- 


scribed. e investigation of this. has shown that 
the linear bodies are sporangia, enclosing large winged 
spores. The imen by which Kidston demon- 
strated that this fertile tip terminated a frond-like 
branch-system із descnbed. The genus, Mullera, 
is founded to include M Thomson: (Dawson) and 
M. pinnata (Lang). (iv 08 en of Proto- 
lepidodendron from the Middle Old Red Sandstone 
of Caithness. A unique specimen from the Thurso 
flagstones, which was referred by Kidston to Proto- 
lepidodemdron harlstevns, P. and В, 13 described ; it 
is the first record of this genus from British rocks. 
(v.) On the identification of the ‘ e Stems’ in 
the Carmyllie beds of the Lower Old” Red Sandstone 
as Nematophyton The striated incrustations, so 
common in the Carmyllie beds, have been critically 
investigated. They prove to have the characteristic 
structure of Nematophyton, which must have been 
a very abundant plant at this period. Two types 
are distinguished, the commoner constituting a new 
species (N. caledontcum), while another, with wider 
tubes, is compared with N Forfarense, Kidston sp.— 
S. Wiliams: A critical examination of the Vittanex. 
The genera Vittaria, Monogramma (limited to the 
Eumonogramme section), Antrophyum, Hecisto- 
teris and Anetium, form a natural group All are 
opical i dg with cree dorsiventral rhizomes. 
The fronds are simple in outline except in Hecisto 
teris, where they are dichotomously branched 
е venation is typically reticulate, but in som 
species of Monogramma lateral veins are entirel 
a t The central type of stele 1s the dorsiventral 
dictyostele. The dermal appendages are always 
clathrate scales, and the epidermis of the fronds 1s 
characterised by the presence of spicule cells The 
sporangia, are constant in structure throughout the 
group, and the ongui of the sorus 1s probably always 
intramarginal. The spore output varies from 32 to 
64. The etophyte, where known, is alwa 
divergent m the common cordate type e 
prothalh are deeply lobed and multiply rapidly by 
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vegetative means From a general survey of the | calf, horse, sheep, pig) proves that the pancreas 18 


structural characters ıt is concluded that the Vittanee 
must be placed in any natural classification along 
with the complex of genera contaiung Adiantum, 
Cheilanthes, Pellea, С ogramme and Ceratopteris 
—F. К. Cowper Reed: Some new Ordovican and 
Silurian fossils from Girvan. Two new trilobites, 
one belonging to a genus (Glaphurus) hitherto known 
only in America, and some other new forms. are 
described —Graham Kerr: A gigantic poison fang 
of a snake obtained from the ü pleistocene of the 
Gran Chaco The name Bothrodon pridn has been 
given to the specunen. The fang measured nearly 
5 mm. along tbe convex side, and has a deep poison- 
groove along its outer side. The uniform curvature, 
orming practically a semicircle, suggests that the 
fang was not adapted for striking but rather for the 
retention of struggling prey while the poison took 
effect. —G Donald M'Intyre. Development of the 
vascular system in the human embryo prior to the 
establishment of the heart. A detailed account of 
early stages of vascular formation in some embryos, 
such as have not been hitherto published, and а 
summary from the original descriptions of the 
vessels ın a number of young human embryos.— 
. M. Whittaker: On a polansed hght quantum. 

e refraction and frequency of the hght quantum 
of Sir J. J. Thomson and f Whittaker are dis- 
cussed analytically, and a modification of ıt 1з pro- 
MET to explain the phenomena of polarisation.— 
W. W Taylor: dn ernc hydroxide sol and. the 
lyotrope series. e concentration of the univalent 
salts of potassium which just completely pre- 
cipitates ferric hydroxide sol in twenty-four hours 


under strictly comparable conditions has been 
determined. € order 1is—acetate, thi ate, 
chlonde, bromide, nitrate, iodide, chlorate, the 


concentrations nsing from о-о n to 0-083 m. (2) 
Note on a theory of von Weimam. According to 
von Weimarn’s theory of the colloid state, the dura- 
tion of life of a sol is longer when a Peas ion 
contains the same element, as thesol. Ferric hydroxide 
sol is completely precipitated ın twenty-four hours 
by the same concentration of ferricyanide as of the 
trisulphonates, but the rone of partial precipitation 
is prolonged. "With ferrocyanide the спара 

concentration is the same, and tbe zone o Dura 
ран їз also similar; there is in this case, 

owever, at higher concentrations a second zone of 
precipitation, separated from the first by one of no- 
precipitation. 


Paris. 


Academy of Sciences, May 31.—H. Deslandres : The 
distnbution in time of terrestrial magnetic perturba- 
tions and the corresponding distribubion in the sun 
of the pons which emt a corpuscular radiation 
In an earher communication ıt has been suggested 
that the magnetic storms occur at intervals which are 
multiples of 2/6, R being the mean duration of the 
synodic rotation of the spots. А detailed examination 
of the data for 1882, 1925 and 1926 ıs made, and the 
results exhibited in tabular form, they generall 
confirm the above view.—Gabnel Bertrand and М. 
Machebouf: The relatively high proportion of nickel 
and cobalt in the pancreas. It has shown that 
animal tissues normally contain minute amounts of 
nickel and cobalt. 'The distribution of these metals 
varies with the nature of the tissue, being lowest 
in muscle and highest in the hver and pancreas. 
The original figures were obtained from the ox, but 
examination of the pancreas from several animals (ox, 
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one of the organs always richest 1n nickel and cobalt. 
It has also been found that preparations of insulin 
contain several hundred times more nickel and cobalt 
than the glands from which they are extracted This 
rafses the question whether these two metals intervene 
in the remarkable action of insulin, and further work 
on this is in hand.—H Vincent The general pro- 
perties of the cryptotoxins, in particular of tetanus 
cryptotoxm The name cryptotoxin has*been apphed 
to microbial poisons which, in comftact with certain 
substances, lose entirely under this influence their 
toxic power, коер, however, some of their pup 
hes, їп particular their шич wer um 
palmitate has been used as the mo ie agent, and 
this salt rapidly neutralises, sn vitro, microbial toxins. 
Experiments with guinea-pigs show that this animal 
can be injected with tetanotoxin боо times the fatal 
dose without inconvenience if the toxin has been 
previously mixed with a suitable proportion of a 
solution of sodium palmitate. Similar effects are 
observed with the toxins of diphtheria, dysentery, 
typhoid, and B. adematrens. e toxins are not 
really destroyed, since the sodium tate complex 
treated with hydrochloric acid and filtered from the 
palmitic acid gives a solution producing, in large 
doses, symptoms of tetanus in а "pp ed 
Gambier: The deformation of a surface with con- 
servation of a conjugated network.—Gaston Julia: 
The conformal representation of areas —Rolin Were . 
The construction of a class of functional automorphs 
relating to a symmetrical nucleus of Fredholm — 
С. Cerf: The transformation of certain systems in 
involution of partial differential equations with two 
independent variables into an equation of the first 
order.—E. Gau: The transformation of a partial 
differential equation of the second order into an 
equation of the first order.—André Roussel. An 
extension of the method of Weierstrass.—Riabouch- 
inski; Remarks on the problem of cavitations.— 
Emile Belot: The probable hmits of the age of the 
planetary system, according to the theory of radiation 
and cosmogonic data.—Mlle M. Hanot: The enlarge- 
ment by absorption of lines of Balmer's series.— Jean 
Dufay: The spectrum of hghtning. А study ot the 
part of the spectrum with wave-lengths less than 
3850 À.U.—C. С. Bedreag: The complex structure of 
the в of copper.—P. Vaillant: The passage 
of the (electric) current in solid salts.—F. Holweck: 
Discussions and recent experiments on the soft X-rays. 
A discussion of thg results obtained by M. Dauvillier 
and the author —P. Lebeau and A. Damiens : Carbon 
tetrafiuoride.——NMme Каша and Mlle. Amagat: 
Molecular transpositions in the series of the a a.a.- 
alkyl-diaryl-ethanols —René Souéges: The embryo- 
geny of the Lilacee The development of the 
embryo in Alium urstnum.—J. Beauverie. The 
logical bases of the theory of mycoplasma.— 
. Ollivier: Thalassoascus Tregowbov (new genus, 
new species), a marine p omycete, parasitic on the 
Cutlenacee.—Théodor Lippmaa Hematocarotinoids 
and xanthocarotinoids —A. Quidor and Marcel A. 
Hérubel. The simultaneous and monocular per- 
ception of two different images of the same object. 
—Jules Amar MRadiations and chlorophyll. The 
green pigment of leaves holds back the red radiations, 
the complementary colour, and red rays are most 
compatible with the persistence of chlorophyll.— 
Р Vignon . The anatomy of the organs of flight in 
the Phasgonundex of the present time and in the 
Protolocustidez of the coal measures.—Robert Weill : 
The cnidome of the Trachylidez (Trachymedusa and 
Narcomedusa) 
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Bird Protection in Great Britain. 


HE re-introduction to the House of Lords a few 
days ago of a Bill for the Protection of Wild 
Birds suggests a glance at some aspects of bird protection 
in Great Britain. The new Bill proposes to repeal the 
Statutes, nine in number, extending from 1880 to 1908, 
which regulate the legal protection bf birds in this 
country, and to replace them by a single body of law 
more in keeping with present-day notions of bird pro- 
tection, and in some respects more stringent in its 
defence of the birds and more exacting in the penalties 
to be demanded from law-breakers. 

This consolidation of bird protection legislation is a 
welcome move, for the multiplicity, and to some extent 
confusion, of the old laws militated against their suc- 
cessful working, and unfortunately the need for ngorous 
protection is still clamant. During the present season 
we have had the unedifying spectacle of a well-known 
naturalist and observer being heavily fined for abetting 
in the taking of clutches, twenty-three eggs in all, of 
the crossbill in Norfolk. In the Grampians, Mr. 
Seton Gordon found that the golden eagle's eggs which 
he had under observation were taken from the eyrie 
after they had been incubated for nearly five weeks, 
that is to say, when the chicks were on the point of 
hatching and the eggs could have been of no value to 
the collector. These cases are symptomatic of a vast 
amount of raiding of the nests of the rarer birds which 
is taken part in and encouraged by unscrupulous col- 
lectors who have the audacity to put science in the 
forefront of their excuses. It is almost impossible, 
however, for the law unaided to check such misde- 
meanours. They will be discouraged and arrested only 
when public opinion makes its voice heard with no un- 
certainty in the matter. 

It is gratifying to know that public opinion is awaken- 
ing to the realities of the situation and that steps have 
been and are being taken, by the Government, by 
municipalities, and by private bodies, which should go 
& long way to arouse interest in а vast section of the 
public which has few opportunities of observing Nature 
at large. To the enthusiasm of Sir Lionel Earle, chair- 
man of the Bird Sanctuaries Committee (England), was 
largely due the formation of that committee, under 
Н.М. Office of Works, and the institution, following on 
the report of the committee issued in 1922, of bird 
sanctuaries in the Royal Parks in London. The report 
for 1925, just issued, shows that the sanctuaries con- 
tinue to give great encouragement to bird life, and that 
efforts are continually being made, by increasing the 
amenity of the reserves from the birds’ point of view, 
to encourage the influx of greater numbers and greater 
variety of wild birds. Supplementary reports dealing 
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with the sanctuanes at Hyde Park, Kensington Gardens, 
Richmond Park, Bushey Park, Greenwich Park, St. 
James’s and Green Park show not only that the re- 
serves were largely used as resting-places by birds on 
migration, but also that & very considerable variety of 
wild birds took up their summer residence there At 
least 18 species nested in Hyde Park and Kensington 
Gardens, 47 п Bushey Park, and 55 in Richmond Park. 

There can be по doifbt that a great part of the success 
of a small sanctuary depends upon the selection of the 
proper vegetation, and that the steps taken by the 
. Bird Sanctuaries Committee, with the view of offering 
an attractive food supply to winter migrants, and suit- 
able shelter for summer residents, have done much to 
ensure the increasing success of the sanctuaries in the 
Royal Parks. These steps-include the planting of 
berry-beanng trees and of suitable nesting bushes for 
summer residents, the thinning out of plantations in 
order that wild flowers, such as foxgloves, willow-herb, 
and thistles, may grow and seed, and the sowing of 
teazles, a winter food particularly favoured by gold- 
finches. 

In Scotland, similar steps have been taken in the 

` Royal Park of Holyrood, where Duddingston Loch with 
its extensive reed-beds, a much -frequented winter 
haunt of immigrant ducks, promises to become a re- 
serve of outstanding interest. During the present 
season, it is recorded by Mr. Kirke Nash that the 
common pochard, which has not hitherto been known 
to nest in Midlothian, has reared two broods on the 
Loch. 

In several cases city corporations have taken part 
in the sanctuary movement, the lead having been taken 
in Scotland by Glasgow, which has created bird re- 
serves, with feeding-tables and so on, in its public parks. 
The movement is well fitted to stimulate public interest, 
for it affords new and hitherto unattainable opportuni- 
ties to town-dwellers for the observatiqn, if not of nests 
and eggs, at any rate of adult and young birds at the 
most interesting stage of their existence. Further- 
more, it places before the minds of all and sundry, with 
steady insistence, the facts that birds have an interest 
and afford pleasure, and that they require protection. 
The extension of the municipal formation of bird 
sanctuaries in public parks is a movement worthy of 
every encouragement because of its possibilities in 
moulding a wide appreciation of hving things ; but it 
must be recognised that such steps can have no bearing 
on the pressing question of the protection of the rarer 
birds which are threatened- by the attention of the 
collector. 

For the progress made, no body deserves more credit 
than the Royal Society for the Protection of Birds. 
The annual report of this influential society indicates 
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the part taken by the Society’s watchers in ensunng 
the safe breeding in certain localities of some of the 
rarer birds, such as choughs, Kentish plover, Norfolk 
plover, Dartford warbler, phalaropes, and others. It 
points out to how great & degree the extension of motor 
traffic, the breaking up of great estates, and expansive 
building, are gradually obliterating woods, parks, and 
meadows, and spreading disturbance in the country- 
side. In the result, the homes, haunts, and food supplies 
of wild birds are being altered, and a steady change is 
taking place in the character, though not in the numbers, 
of the bird population. It points out that the destruc- 
tion of sea-birds caused by the deposition of oil at sea, 
either as waste from oil-driven ships or as cleanings of 
tankers, is a problem that still seems far from solutions 
in spite of the three-mile limit imposed upon such dis- 
charge by law. But several nations have taken up 
this matter with energy, and sooner or later some means 


“may be found through international action of avoiding 


needless destruction. 

The report states that afforestation, which had be- 
come an imperial necessity, gave many a qualm to the 
lover of natural woodlands not planted for profit or 
grown for the axe. In this connexion, the Government 
could not do better than emulate the action of the 
various States of Australia, which automatically con- 
vert forests under the-charge of Government depart- 
ments into wild animal reserves. Were similar measures 
taken in Great Britain with regard to the Government 
afforestation areas under the control of the Forestry 
Department, a first and important step would be made 
towards the protection of the rarer birds and beasts, 
and towards the realisation of that national park which 
Britain alone amongst the great nations still lacks. 

ЈАМЕЗ RITCHIE. 





Physiological Optics and Psychology. 


Helnholiss Treatise on Physiological Optics. Trans- 
lated from the third German edition. Edited by 
Prof. James P. C Southall Vol. 3: The Perceptions 
of Vision. Pp. xit+736+6 plates. (Ithaca, М.Ү, ғ 
Secretary, Optical Society of America, Rockefeller 
Hall, 1925.) 7 dollars. 

“To the sold ground 
Of Nature irusts ike mind whsch butids for aya." 
` — WORDSWORTH 

HE issue of this volume completes a great task. 
The English-speaking public has now at its 
disposal for the first time an edition-in English of the 
epoch-making work of von Helmholtz as it originally 
appeared, along with the new material which was 
included in the third German edition to bring the 
work up-to-date, and some additional matter specially 
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included in the American edition. In the pregent 
volume, this additional matter, contained in two notes 
by von Kries, oné on the perception of depth, the other 
on visual rivalry, is less in amount than the corre- 
sponding matter in the first two volumes. But the 
whole volume is considerably larger than either of the 
others, and about one-third of it is occupied by.the 
notes and the appendix contributed by von Кпез, on 
almost every branch of the subject dealt with, which 
were added to the third German edition of the text. 
The notes appear at the ends of the several divisions 
of the subject, and the appendix is given at the end 
of the volume. It deals with the nature of the idea 
of space in general, the relations of normal localisation, 
localisation and anomalous eye adjustment, learning 
to see, and forgetting, the physiological foundations 
of judgment and learning, empiricism and nativism or 
intuitionalism, the origin of the laws of the ocular 
movements, historical and critical comments, and the 
theory of binocular instruments. 

The whole subject of physiological optics involves 
physical, physiological, and psychological questions. 
The present volume deals specially with the latter 
and the phenomena which give rise to them. * In this 
department, as in the other two which were specially 
treated in the first and second volumes, Helmholtz 
was a pioneer. Much time has elapsed since he wrote 
his discussion ; and it might be expected that much, 
perhaps radical, change of view may have taken place 
especially where opposing theories were concerned. 
Helmholtz realised his position clearly. ‘‘ It ought to 
be said in the beginning,” he remarks, “ that our 
knowledge of the relevant phenomena is stil too 
_ limited to justify us in acceptance of any one theory 
to the exclusion of all the others." “І acknowledge 
that we are still far from a real scientific compre- 
hension of psychic phenomena.” “І frankly admit, 
however, that these questions under discussion are 
not altogether ready for final decision. My own 
attitude to them is due partly to the simplicity of 
the explanations that are afforded in this way, but 
especially to systematic considerations also; for I 
think it always advisable to explain natural processes 
on the least possible number of hypotheses and on 
those which are as defintely formulated as possible.” 
Here we have Helmholtz’s creed, which we have already 
recognised (NATURE, vol. 114, p. 887, vol. 116, p. 88) in 
rigid application 1n the physical and the physiological 
tracts of the subject, carried over scrupulously into 
the less well-charted psychical region—simple postu- 
lation, simple formulation, simple explanation, appeal 
to tacts. “То the solid ground of Nature trusts the 
mind which builds for aye." 

In accordance with this undeviating search for truth 
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eee 
as tested by its outstanding characteristics, in accord- 
ance with this systematic presentation of it in a form 
of statement the most easily testable, is there also to 
be found, in this volume as in the other two, the 
ienpress of the hall-mark of time, stamping it as the 
enduring creation of genius? In answer we need only 
select, almost at random, words of von Kries, the writer 
of the notes and the appendix Which review and 


-estimate the further-advance of ‘the subject during 


half a century. He takes, in one respect at least, a 
line of thought differing from that of Helmholtz, but 
his words are such as these. 


“ Helmhoitz's classical work, published more than - 
forty years ago, was based partly on philosophical 
considerations, partly on pe see: fs simple results 
of direct self-observation, and, partly too, it should 
be added, on a vast amount of empirical observation 
in the ordinary sense. But even in this latter respect, 
in spite of many new facts that have been gleaned 
and some corrections that have to be made here and 
there, the material contained in the first edition of 
the ‘Physiological Optics’ may still be said to be 
essentially correct and pertinent.” 


“Those points in regard to localisation where we 
have been obliged to differ from Helmholtz (or rather, 
strictly speaking, where it was found necessary to 
develop his theory further) are only of secondary 
importance after all, no matter how much weight may 
be attached to them.” 


“Tt would be therefore a complete misapprehension 
of Helmholtz’s views (as has been intimated sometimes) 
that he meant to deny altogether the participation of 
innate factors in the case of localisation. The truth 
is, rather, that Helmholtz was disposed to think that 
from his point of view it was extremely probable that 
there was some kind of co-operation such as we have 
deemed likely ; that is, with res to the relation- 
ship existing between the visual direction and the 
location on the retina, although he doubted whether 
such an assumption could be absolutely verified. The 
fact that modern» investigations of strabismus have 
enabled us to develop still further assumptions of this 
sort need not imply that any fundamental modification 
has been made in Helmholtz’s theory.” 


“The main thing to be remembered is that to a 
great extent these modern investigations have cor- 
roborated in a very positive manner inferences that 
Helmholtz had already made from the scant material 
at his disposal at that time. The main conclusions 
which he reached have been shown to be absolutely 
probable.” 


“The facts tend to support the fundamental con- 
ceptions of an empirical theory to а remarkable degree, 
although perhaps not altogether to the extent that 
Helmholtz supposed. It would be turning things 
upside down, it seems to me, to regard these new facts 
as a corroboration of the points of view of the intuition 
theory. They are certainly tbe opposite of* what 
might be anticipated on the basis of those conceptions." 
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“After all, naturally disposed as I am to agree 
with many of my confréres and to regard learning as 
being а physiological process, I never have been able 
to consider this as amounting to any profound or 
fundamental divergence from Helmholtz's views." 


“ Helmholtz was absolutely right in disputing the 
very pun pe on which the whole nativist conception 
was based." 


“Tt was stated M the outset (and the fact has been 
brought out still more clearly in the course of this 
discussion) that it would be a mistake to think of 
nativism and empiricism as two mutually antagonistic 
conceptions involving а choice one way or the other. 
Experience is placed in the foreground in the empirical 
theory, and innately determined relations in the intui- 
tion theory; and undoubtedly (speaking perfectly 
generally) both of these things have something to do 
with our perceptions of space. Here, if anywhere, 
it will be true that there is a certain amount of justifica- 
tion for each of the two originally conflicting opinions, 
according to the degree of importance that was attached 
to one or the other of these things." 


“ Any one who will follow the argument as here 
presented will see that the principle which has guided 
ES and which remains still to-day the best way of 
obtaining an insight into those problems and is the 
basis of future investigation, has been the empiricism 
of Helmholtz, even though it has had to be modified 
and amplified in many respects." 


In the development of any scientific subject, funda- 
mentally unprovable postulates have to be made. In 
the present case these are the postulates of the innate- 
ness of certain ideas or intuitions. The aim in all 
sciences is to reduce these to а minimum, and Helm- 
holtz, in his development of the subject, strove to push 
the unexplained intuitional basis as far back as possible. 
There are three ways in which the expression of condi- 
tions may be made in regard to vision: the physical, 
the physiological, and the psychical. Each of these 
is equally fandamental and contfbutive. Each, if 
the interconnexions were given, 1s equally valid and 
available for the expression of the ultimate laws and 
explanations. Yet Helmholtz's use of the psycho- 
logical mode of description of the phenomena, for 
example, especially in regard to phenomena of colour 
contrast, has been decried as a subterfuge and an error. 
“ The more attentively I have studied the phenomena,” 
he says, "the more I have been impressed by the 
uniformity and harmony everywhere of the interplay 
of the psychic processes, and the more consistent and 
coherent this whole region of phenomena has appeared 
to me." The whole of his psychic treatment of the 
phenomena of colour contrast, far removed from the 
exclusion of future development, can be expressed in 
mathématical symbols and equations involving the 
external stimuli and the threshold values which sum 
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upfhe effects of the internal physical, physiological, 
and psychic activities. 

No mistake is made by von Kries ın this connexion. 
He says: “Some bnef allusion may be made to the 
utter inaptness of an opinion which is sometimes 
expressed, namely, that, since Helmholtz's views were 
psychological, they had put ап end to all further 
investigation.” “ In fact we owe it to the ' empincists ' 
and not to the ' nativists, that а new and fruitful line 
of inquiry has been started by studying strabismic 
vision, for instance." “ Оп the other hand, the feature 
of the nativist systems that aroused Helmholtz’s special 
opposition must also be pronounced unsound and 
untenable at present ” 

Recognition should be made of the unusually fair 
and careful way in which von Kries states his own views 
when they differ from those of von Helmholtz. He has 
attained to that absolute impartiality which is so 
difficult to reach even in scientific discussion. Alike 
in judicial fairness, in ácuteness of perception, and in 
concise clearness of expression, his work is worthy of 
its place alongside that of the master. 

The editor of this edition, along with his band of 
able co-workers, are to be congratulated on the com- 
pletion of the task of translation. Resting from their 
labour, they can await the award. For the issue of 
this edition cannot fail to have its influence on future 
work ın the field with which it deals. It is fitting that 
its home should be in America, for a strong group of 
the workers dwells there, but it should, and will, go 
out into all the world. W. PEDDIE. 





The Future of America. 


(т) Midas: or, The United States and the Future. By 
C. H. Bretherton (To-day and To-morrow Series.) 
Рр. 96. (London: Kegan Paul and Co., Ltd. ; New 
York: E. P. Dutton and Co., 1926.) 2s. 6d. net. 

(2) Adantıs: America and the Future. By Colonel 
J. F. C. Fuller. (To-day and To-morrow Series.) 
Рр. 96. (London: Kegan Paul and Co., Ltd.; New 
York: E P. Dutton and Co.; n.d.) 25. 64 net. 


HESE two small books on a great subject are in- 
cluded in the “ To-day and To-morrow ” series, 
designed by the publishers to provide a stumulating sur- 
vey of the most modern thought in many departments 
of life. Both are accordingly written in a critical and 
provocative style, compact with aphorisms. Amenica’s 
place in the world is assured and no resentment will be 
felt there at attempts to discover chinks in her formid- 
able armour. Of the two books, Mr. Bretherton’s is 
the longer and more careful study. Colonel Fuller's 
suggests the rapid travel impressions of a writer 
possessing а mature knowledge of world-history. 
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What is the basis for the strong and not altogether 
comfortable feeling that America is destined to exercise 
-a powerful influence on the future of the world? The 
American, “ the new white man," marches round the 
world with his war drum and the European falls in 
behind “ with many a backward glance at the good old 
days" Nevertheless, the achievements of the Umted 
States in art, literature and science are unimportant in 
relation to their wealth and population. Jazz music 
and the skyscraper are “ the only two new art forms " 
which Mr. Bretherton is prepared to concede to America 
as contributions to civilisation. As to their education, 
the United States, he says, have countless universities 
but no educated class “ outside of their college pro- 
fessors, who rank in the social scale а little higher 
than the average preacher, and a little lower than the 
average bootlegger." The matter can be tested by the 
output of books. “ Моге books on natural history, 
botany and country life generally are published every 
year in England than have beeh published in the United 
States since the Mayflomer landed there. The same is 
true of almost every other branch of literature outside 
of fiction." 

As to forms of government, were we not given to 
understand that America wished to make the world 


safe for democracy ? Mr. Bretherton produces no, 


evidence of any genuine enthusiasm for democracy. 
Professional politicians, fanatics with а mania for 
inhibitions, bosses and spellbinders pullulate. The 
American reacts by forming the habit of acting, think- 
ing, living and believing ‘by numbers.’ Prohibition, 
it is well known, does not prevent an American from 
gettingadnnk. But this necessitates a mental process. 
“ He will in the end decide that it is simpler (and more 
profitable) to stay dry and reserve his mental processes 
for money-making.” So with Fund&mentalism. The 
vast majority of American people, Mr. Bretherton 
asserts, are reconciled to evolution and have no quarrel 
with science, which scatters machines and fertilisers 
with a fatherly hand. Fundamentalism will ‘ win 
through’ because big business will decide that the 
man-machine who pauses intermittently from wielding 
his shovel to ask himself unanswerable questions about 
the macrocosm is a shade less efficient—say by one- 
tenth per cent.—than if he accepted “the Bible as 
written." “The most striking thing about the young 
Americans of to-day," says Mr. Bretherton, “is that 
they know nothing and have no ideas of their own.” 
They are forgetting bow to think. Like goldfish, they 
chase feverishly round a glass globe, seeming in some 
mysterious way to be ungware of one dimension. Their 
industry is amazing, whether in money-making or in 
ticking off the sights of Europe in Baedeker. 
Significantly, neither author attempts а chapter on 
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American humour, perhaps because it would have . 
resembled the famous chapter on snakes in Ireland. 
The discussion of the American woman seems inade- 
quate to the importance of the subject. Mr. Bretherton 
fegrets her limited output of poetry, fiction and 
ephemeral literature. Colonel Fuller is captivated by 
her charms, contrasting her favourably with her 
brothers, who appeared to him “gross, ill-mannered, 
and in their straw hats and trouser belts more or less 
offensive to the eye.” 

The question obtrudes—How will it all end? It 
would be unfair to the authors to reveal their con- 
clusions. Both recognise that something will happen 
some day when America is disillusioned about the power 
of money and the booster’s curve approaches hori- 
zontality, its tangent vanishing like the Cheshire cat. 
The fate of Rome is not reserved for America, for the 
simple reason that there are no barbarians to rush in 
and submerge the American counting house and lobster 
palace “ іп one red burial blent." Authors who attempt 
to foretell the future of America in a hundred years are 
on safer ground than men of science who predict the 
position of an unknown planet or the properties of 
an undiscovered element. Their work should be 
encouraged, for the national tendencies which they 
explore have their bearing on our daily life. Possibly 
the jazz music wafted across the Atlantic sounds a 
clarion bugle-call if we would listen and interpret. 

T. Lr. H. 


Colloid Chemistry. 


(т) Das kolloide Gold. Von К. Zsigmondy und P. A. 
Thiessen. (Kolloidforschung in Einzeldarstellungen, 
Band 1.) Pp. х + 229. (Leipzig: Akademische 
Verlagsgesellschaft m.b.H., 1925.) 14 gold marks. 

(а) Das kollade Gold in Biologie und Medisin: die 
Goldsolreakion gn Liquor. Cerebrospinalis. Won Dr. 
Ernst Joel. (Kolloidforschung іп  Einzeldarstel- 
lungen, Band 2.) Pp. vii-ixs. (Leipzig: Aka- 
demische Verlagsgesellschaft m.b.H., 1925.) 7:50 
gold marks. 

(3) Einführung їп die Chemie der polymeren Kohlen- 
hydrate: ein Grundriss der Chemie, der Starke, des 
Glykogens, der Zellulose und anderer. Polysaccharide, 
Von Prof. P. Karrer. (Kolloidforschung in Einzel- 
darstellungen, Band 3.) Pp. ix+ags5. (Leipzig: 
Akademische Verlagsgesellschaft m.b.H., 1925.) 
7°50 gold marks. 

(1) HIS is the first of а. new series of monographs 

on colloid chemistry, and the preface, signed 
by Prof. Zsigmondy alone, serves as a general intro- 
duction of the enterprise. The distinguished author 
deals somewhat severely with certain tendencies which 
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he discerns in the':rapid development of the discipline 


- ‘during the last twenty years; the failure of authors to 
maintain the standard expected from workers in the 
field of exact science; a preference for philosophical 
treatment and undue generalisation; neglect of the* 
chemical nature of the systems investigated, and other 
shortcomings. Against these has to be set much exact 
work carried out bg isolated investigators, and the 
object of the series is to collect and co-ordinate such 
work and to make it generally accessible. 

The first volume may certainly be said to have 
achieved this object; it contains everything worth 
knowing about gold sols. The.methods of preparing 
them, which are due to the author, are described in 
every detail, and the necessity of strict adherence to 
these directions is duly emphasised. Their electrical 
‘and optical properties are then treated exhaustively, 
аз well as a number of phenomena which, while not 


specific to gold sols, have been largely studied on this. 


material ; such are coagulation velocity and protection. 
The chemical composition’ of the sols 15 also discussed 
_ at length, and the author produces ample evidence to 
show that stable sols need not contain oxygen; a 
result which contradicts the view held—at least at 
one time—by Pauli and his school, that ‘aurate’ 
complexes impart the DO charge to the gold 
particles. 

The volume illustrates the important part played 
by the study of gold sols in the development of modern 
colloid physics and chemistry. That this study leaves 
untouched some of the most important and difficult 
problems in this field, such as viscosity and solvation, 
is worth poihting out to students who are invariably 
attracted by the ease with which gold sols—of sorts— 
can be made and by their somewhat spectacular 
properties. 

(2) Dr. Ernst Joe's volume deals with а highly 
specialised application of gold sol: the Lange method 
of diagnosing luetic and meningitic infection in the 
cerebro-spinal fluid. The protective effects of these 
morbid fluids differ from that of the normal and from 
one another, so that they can be distinguished by 
coagulating gold sol with sodium chloride in the 
presence of the fluid, of course in strictly defined 
ratios and conditions. By way of introduction the 
author gives a lucid and detailed account of the 
phenomena of protection by proteins and protein 
mixtures, arid of the related phenomenon of sensitisa- 
tion of these bodies. Critical application of this vast 
and difficult evidence to the Lange reaction seems to 
lead to the conclusion that the essence of the difference 
ta the three types of fluid is ааны of thie араш 
globulit ratio. 

(з) Although the eminently colloidal character of 
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the polymerised carbohydrates has never been in doubt, 
their systematic study by modern methods has, until 
recently, lagged far behind that of the proteins. Some 
impetus has no doubt been given to it during the last 
decade by the enormously increased importance of 
cellulose and its esters in the arts of peace and war.- 
The volume under review deals very exhaustively with 
starch, glycogen and cellulose; other carbohydrates 
receive briefer but adequate mention. The point of 
view is largely that of the organic chemist, structural 
formule being discussed at grest length ; the aspects 
which particularly interest the colloid chemist, such as 
apparent molecular or * micellar weights, are, however, 
not neglected. He will, at any rate, find here ample 
information regarding the chemical character of his 
materials which will enable him to approach one of the 
great tasks of the future—the co-ordination of colloidal 
properties with chemical constitution. 

All three volumes are excellently printed апа well 
bound, and the student of colloids who wishes to keep 
his library complete will have to face thé purchase of 
these and of subsequent monograplis in the series, 





Aspects of the Oceans. 


A Siudy of the Oceans. By Prof. James Johnstone. 
Pp. vijit215. (London: Edward Arnold and Co., 
1926.) тоз. 6d. net. 


"IVERPOOL is distinguished mm British 
universities by the possession of a chair of 
oceanography from which Prof. Johnstone speaks as an 
exponent of the science. The subject naturally appeals 
most strongly to а seafaring people in those practical 
aspects which affect navigation, cable-laying, fisheries 
and thelike; but Prof. Johnstone very wisely takes а 
wider view in opening out vistas of geological evolution 
and historical discovery. These considerations, rightly 
balanced, should serve to place the subject on & wide 
academic basis. The exact purpose of the book before 
us is not stated, but the seven chapters read like a series 
of semi-popular lectures each so far complete in itself 
as to involve a certain amount of repetition, not un- 
helpful to students though detracting in some degree 
from the close-knit unity which one looka for in a 
scientific treatise. 

The elements of the book are rather difficult to blend. 
The first chapter deals with an advanced modern 
problem, the geological history of the oceans, and the 
next two with the speculations of the ancient Greeks 
and the history of nautical discovery since the time 
when the Mediterranean was ‘The Great Sea. The 
four remaining chapters deal from both points of view 
with the circumpolar regions, the Atlantic, the Pacific 
and the Indian Oceans respectively. · The difficulty of 


[огу 17, 1926] 


NATURE 


72 





developing such а plan is obvious. It mighé have 
furnished a satisfactory course of University Extension 
lectures delivered with the animation of an enthusiast 
to an eager audience, and some passages (e.g. p. 122) 
suggest that, like Huxley's “ Physiography," the book 
owes its literary form to notes taken from extempore 
speaking. If, however, the object was not to stimulate 
general interest but to guide serious study, & more 
systematic treatment and more sedulous revision would 
have done fuller justice to the author's wide knowledge. 

No one can bring a great subject within the compass 
of a small book without leaving out much which is 
really of importance. Hence an author should not be 
taxed with omissions which he probably recognises and 
regrets ; still, it is surprising to find that even so brief 

“a history of the oceans as this could be written without 
mentioning the name of Maury. The publication of 
Maury's “ Physical Geography of the Sea,” in 1855, 
seems to many of us to have been the launch of the 
modern science of oceanography, and the memory of 
the great American sailor deserves to be kept alive. 

I confess that I do not know enough of geology or 
ancient history to pass an opinion on the exposition of 
these subjects, but I do venture to question Prof. 
johnstone's subdivision of the oceanic depression 
(p. 11) into Continental Shelf and Ocean Bed with the 
boundary between the two taken as the line of 1000 
fathoms. If room could have been found for a notice 
of the hypsographic curve, the advantage of & more 
detailed subdivision of the ocean floor and slopes 
would probably be recognised. Even granting that 
the rooo fathom isobath is to be taken as a physical 
boundary, it is unfair to give to the region on its land- 
ward side the name of the Continental Shelf. Most 
other oceanographers have accepted that term as 
meaning the gently sloping zone covered by shallow 
water extending from low-water mark to a depth of 
about тоо fathoms, or in rare cases, as on the Antarctic 
coasts, to 200 or 300 fathoms. It corresponds to the 
old nautical ‘ in soundings,’ and at its deeper end there 
is always a sudden increase in the gradient of the 
Continental Slope which leads to the ocean depths. 
When I introduced the term in 1888, I was impressed 
by the wide flat expanse of the Vidal Bank west of 
Scotland, and recognised that it was not a local but a 
world-wide feature of the transitional area between 
land and the deep sea. Prof. Johnstone has no doubt 
excellent reasons for departing from the international 
nomenclature settled for the great Monaco bathy- 
metrical chart, and he may have stated them in some 
work with which I am not familar. It would, how- 
ever, have saved confusion and perhaps perplexity if 
he had chosen for this zone covered with water from 
o to 1000 fathoms deep, a name which was not already 
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in use for a definite and restricted: portion of "m area 
which he includes within it. 

The book has the advantage of a good index and a 
brief bibliography, which might well have been supple- 
mented by reference to the foreign literature of the 
subject. Носн ROBERT MILL. 





Our Bookslelf,' 


Ancient Greece at Work : an Economic History of Greece 

from the Homeric Pertod to the Roman C 

By Prof. Gustave Glotz. Translated by М. R. 

Dobie. (The History of Civilisation Series.) Pp. 

xli+402. (London: Kegan Paul and Co., Ltd.; 

New York: Alfred A. Knopf, 1926.) 16s. net. 

In “ /Egean Civilisation,” a previous volume in this 
series, Prof. Glotz traced Mediterranean culture from its 
beginnings to its culmination in Minoan Crete ,and its 
decline on the mainland. To present as complete a 
Picture as possible he sketched such an outline of the 
social organisation of these early periods as may be 
deduced from archeological remains, eked out with 
evidence from other sources. In the present’ volume 
he takes up the social and economic story of Greece 
at the point where the previous volume ended. Begin- 
ning with the pastoral society of Homeric times, he 
traces the development of social and economic organisa- 
tion through the archaic period, the predominance of 
Athens, and Hellenistic times. Each penod has its 
peculiar characteristic and, as he points out, no general 
statement is applicable to Greek economics as a whole, 
butonly with special reference to some one of these 
periods. 

Those who are not already familiar with the data will 
probably be surprised at the amount of information 
Prof. Glotz has been able to gather together relating 
to the early Homeric period. The manner in which 
he extracts his material from incidental references 
and allusions in the Iliad and Odyssey commands our 
sincere admiration. At the same time, his deductions 
аге capable of being checked by comparison with what 
we know of pastoral societies elsewhere which are 
organised in groups similar to the Greek gene. The 
archaic регіо, notwithstanding that evidence of a 
more direct character is a ble, is really more 
obscure. The treatment of the period of the Athenian 
hegemony is illuminating. It is, of course, recognised 
that slavery is the essential factor in the social and 
economic organisation, but it is especially in relation 
to the position of the metics that Prof. Glotz i$ most 
suggestive. Is it not possible that the influence of 
this element in the population in the subsequent 
development of the characteristics of the Greek people 
has been underrated ? 


The Chemistry of Drying Ots. By Dr. R. S. Morrell and 
Н. R. Wood. (Oil and Colour Chemistry Mono- 
graphs. Pp. 224. (London: Ernest Benn, Ltd., 
1925.) ars.net. 

СнкэпсАт, industry has become so highly specialised 

that at the present day it is practically impossible for 

one person to write from first-hand knowledge a trust- 
worthy text completely covering even one ihdustry. 

It is only by а series:of monographs continually being 
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brought up-to-date and written by experts with direct 
knowledge of particular processes that detailed informa- 
tion of real value can be secured. Under the editorship 
of Dr. Morrell we have an example of such а, series of 
monographs for the oil and colour industry of which the 
volume under notice forms a s . . 

The expression and extraction of linseed and other 
less known oils from their seeds, the 1 
ing of these oils aswell as the preparation of boiled, blown 
and stand oils, receivetdetailed treatment. The use of 
these oils in the manufacture of linoleum and patent 
leather апа the employment of drying oils as electrical 
insulators receive detailed consideration. The aim has 
been to give & trustworthy account of the most recent 
information regarding various processes and methods, 
with a critical survey of the literature by works’ 
experts. Notwithstanding the bias towards the in- 
dustrial aspect, stress has been laid by the authors 
on the importance of physical properties in relation to 
chemical changes. The composition of drying oils and 
their component acids, with the chemical changes occur- 
ring on drying, have "been exhaustively treated before 

manufacturing details. A valuable addition 
is the good list of references at the end of each chapter. 

The book is excellently produced, and in fact for a 
monograph that will require frequent editions to keep 
abreast of practice, the finish is, if anything, too durable. 
The high price of this book, with only 200 pages of text, 
makes such a remark pertinent. J. Remy. 


Three Men Discuss Relativity. ч J. W. М. Sullivan. 
Pp. xxx+233. (London and Glasgow :. W. Collins, 
Sons and Co., Ltd., 1925.) 77. 6d. net. 


Mn. SurLIVAN has achieved vera Ed in the 
exposition of relativity by wri ogue form. 
One is inevitably reminded of Galileo, but in Mr. 
Sullivan's book, unlike that of the great Florentine, 
the characters are not provided with conflicting pre- 
conceptions. They are, in fact, not private individuals 
so much as actors whose parts are made to fit together 
in such а way as to provide а smooth, uninterrupted 
account of the theory for the reader. After a brief 
introduction, six dialogues are set forth, between & 
mathematical physicist, a philosopher, and an ordinary 
intelligent person. The mathematical physicist has 
undertaken to expound the theory of relativity to his 
companions, who make just the right remarks or ask 
appropriate questions at frequent intervals. It must 
be confessed that the ordinary intelligent person is 
much more intelligent than the sort of person: one 
ordinarily meets with. 

From an artistic point of view, the dialogue method 
as here employed can scarcely be ed as successful. 
It does, however, add consid y to the interest 
of the exposition, and is on that ground justified. The 
mathematical detail of the subject is almost completely 
excluded from the dialogues and given in a 45-page 
summary at the end. Those who wish to obtain an 
accurate idea of relativity in rather more than its 
outline and are prepared to expend some mental effort, 
can do no better than read this agreeable and well- 
produced volume. “ Му own indebtedness,” writes 
the authgr, “is chiefly to Prof. Eddington’s * Mathe- 
matical Theory of Relativity.’ It is easily the best 
exposition I bave read, and I have adhered to it almost 
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slavisMly in the following pages." It will be gathered 
that the treatment is not wholly ук but Ше book 
is not а superfluous paraphrase of Eddington’s work. 


The Geology of the Netherlands East Indies: Lectures 
delivered as Exchange-Professor at the, University of 
Michigan im то21г-гә22. By Prof. H. Albert 
Brouwer. Recorded and prepared by Laurence M. 
Gould. (University of Michigan Studies, Scientific 
Series, Vol. 3.) Pp. xiit160+18 plates. (New 
York: The Macmillan Co., 1925.) 3 dollars. 

Тнк thanks of all students of geology are due to Prof. 

Brouwer and to the University of Michigan authorities 

for this very readable and well-illustrated digest of our 

present knowledge of East Indian geology ; the more 
зо because a large proportion of the extensive literature 
published on the subject during the last few years has 

&p in Dutch. 

f especial interest are those chapters dealing with 
the tectonic and volcanic features of the region, and 
their bearing on modern theories of Alpine structure. 
The author explains how the configuration of & large 
part of the i o—in particular the two festoons 
of islands which surround the Banda Sea—is a direct 
expression of mountain-building processes still in 
operation. - The foreland is formed by the Australian 
continent and the.bordering Sunda shelf; the rising 
festoons are actual geanticlines, and the deep, elon- 
gated sea-basins between them true geosynclines ; the 
younger arc (the inner one) is characterised by active 
volcanicity, which is absent in the older one. If the 
compressive’ forces now in operation persist, a con- 
tinental mountain range of the Alpine type may 
ultimately develop. 


Higher Mathematics: for Siudenis of Engineering and 

cience. By Frederick С. W. Brown. . xii +488. 

(London : Macmillan and Co., Ltd. ‚ 1926.) тоз. 

Tis work embodies those branches of pure mathe- 
matics required by senior engineering students up to 
degree standard and it covers the field very adequately. 
There are chapters on determinants, spherical trigo- 
nometry, several chapters on differentiation and 
integration and ordinary differential equations up to 
simultaneous systems, plane curves and three dimen- 
sional geometry. For an attempt to return from tbe 
monograph to the ‘ comprehensive’ type of book it is 
eminently successful and the numerous examples are 
well chosen with the correct practical bias. The 
theoretical parts are weaker in presentation than the 
practical portion, but not sufficient to vitiate a really 
useful book. 


Wolfram: Fortschritte in der Herstellung und An 
wendung im den letsten Jahren. Von Dr. Hans 
Alterthum. (Sammlung vere, Heft 77.) Pp. 
vii--iir. (Braunschweig: Friedr. Vieweg und 
Sohn A.-G., 1925.) 4'50 gold marks. 

Tms useful monograph contains an account of the 
newer researches on tungsten, its alloys and more 
important compounds, made since тото, and is пої a 
complete account of the subject. The localities of the 
occurrence of tungsten ores, the preparation of tungsten 
and the physical properties of the metal, together with 
analytical information and some account of the com- 
pounds, are dealt with. There is no index. 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions essed by his correspondents. Neither 
can he ‘ake fo return, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE. No notice ts 
taken of anonymous communications. | 


Solidification of Heltum. 


Ox June 25 helium was compressed 1n a narrow brass 
tube forming communication between two German 
silver tubes The brass tube and part of the two 
German silver tubes were 1n а паша helium bath. At 
а pressure of 130 ера thetubesystem apan 
to be blocked. When the pressure was diminished by т 
or 2 atmospheres the tube system was open. The 
temperature of this experiment was somewhat un- 
certain By diminishing the pressure of the liquid 
helum bath the same phenomenon was o at 
a temperature of about 3:2? IS at 86 atmos., and at a 
temperature of about 2:2? К at 50 atmos From 
the regularity of the phenomenon it appears that we 
were observing the solidification curve of helium 
This method of o solidification has indeed 
already been used by Kamerlingh Onnes and Van 
Guhk in preliminary measurements on the curve of 


solidification of hydrogen. 

A repetition of the experiment on July 1 confirmed 
the early observations. АЁ 4:2? К. helium sohdified 
at 140 atmos, The solidification curve was prolonged 
to 1:1? K., and the helium solidified then at 26 atmos. 
The exact numerical data will be given elsewhere. 
The solidification curve bends so that at the lower 
up it shows а tendency to become parallel 
to the axis of the temperatures So far as can 
be ascertained from these observations, hehum is 
ex not to have a solid-liquid-gas tnple point. 

inally, hehum was compressed in a glass tube 
болшы with а magnetic stirrer after the pattern 
of Kuenen. The observations on the solidification 
of hehum were confirmed The stirrer was seen to 
stick when the helium sohdified. In one experiment 
part of the substance was liquid and part solid. One 
could hammer the solid block with the stirrer that 
was in the liquid part A lm surface between 
the solid and the hquid could not, however, be seen. 
Solid helium forms a homogeneous transparent mass, 
the refractive index of which probably differs ex- 
tremely little from that of the паша 

W. Н. КЕЕЗОМ. 
Univeraity of Leyden. 





Supplementary Note on Radiation. 


PrRAUT me to make a little correction to my letter 
on page 891 (June 26) about the law of iation. 
It 1s usual to quote Raylei h's law 1n the form there 
even, namely, 8rR , the 8rR is, however, 

ue not to Rayleigh but to Dr. Jeans (see Pil. Mag. 
for July 1905) In Rayleigh's 1900 paper he left the 
constant undetermined. юса in NATURE for 
May 18, 1905, he concluded, from simple gas-th A 
that the constant would be 64rR , but Jeans iy 
Poner Out & source of error, and made the constant 

wR, a correction which Rayleigh at once accepted 
(see his “ Collected Works,” vol. 5, p 253; also p. 248). 

It is interesting to note that had the possible modes 
of vibration been one-dimensional, as in sound, the 
numerical part would have been 4»; in hght the 
transverse vibrations have two modes open to them. 
This makes the constant 8r; while if, as in an elastic 
solid, vibrations had been possible in all three 
directions of space, the constant would have been 
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т2т (see Jeans's “ Report,” p. 14). In no case could 
it be 64r, but that was a slip, due to counting some 
integers twice over. 

Another point in which my letter might be пиз- 
leading is that the dynamical proof of the continuous- 

trum law of radiation had given no indication 

that the result would only be truo for long waves. 
It must have been clear by common sense that it did 
not hold for short waves, but no reason for this was 
suggested by orthodox dynamucs. eThe serious dis- 
crepancy remained a puzzle, anti it was solved by 
the quantum 

In other words, as I express it, neither gas-theory, 
probability, nor dynamics was competent to express 

y the interaction between matter and ether. An 
expression obtained by attending to continuous equi 

tion of energy in matter alone, was bound to be 
incomplete; while if the doctrine of continuous 
equipartition was extended to the ether, with its 
apparently unlimited degrees of freedom, the result 
was impossible Indeed, thirty years previously, 
Maxwell had emphasised this outstanding difficulty 
of molecular theory, in his lecture on the ‘ Molecular 
Constitution of Bodies," reported in NATURE, vol 
II, pp. 375-6 (or ‘‘Scientific Papers," vol. 2, pp 
433-438), and had decided that whatever the con- 
stitution of the ether might be it could not be 
molecular. Discontinuous partition, as du Negri 
by the quantum, enabled the true radiation law to be 
obtained ; and the puzzle was thereby shifted to an 
explanation of the quantum itself—a problem which 
can scarcely be solved until we more know- 
ledge about the intimate structure of the ether. 
OLIVER LODGE 





Prof. Miller's Ether Drift Experiments. 


THROUGH the courtesy of Prof. Miller I have been 
made acquainted with the results of his February 
series of observations made оп Mt. Wilson, to be 
puse in the Proc. Nat. Acad Sev, Washington 

am sorry to say that my opinion concerning the 
significance of the obs displacements disagrees 
with his so completely that I cannot attnbute the 
effect to any cosmic cause. 

The calculations of Prof. Miller and his collaborators 
lead to the conclusion that an ether drift directed 
towards a point in the constellation Draco (R.A. 17 h., 
Decl + 68°) would agree best with the observed 
effects е drift is assumed to be caused by а 
motion of the golar system towards the given direction 
with a е ж of approximately 200 km./sec А 
partial drag of the ether is supposed to reduce this 
velocity to 10 km /sec. at the surface of the earth, 
thereby annulling the influence of the orbital motion 

My objections against these assumptions are laid 
down in a paper published recently in the Zeitschrift 
fur Physik (vol. 35, p. 723, 1926). The theoretical 
curves of the line displacements as plotted against 
the azimuth of the apparatus are given there for 
different directions of the ether drift A companson 
with the mean value of Prof. Miller's observations 
shows systematic deviations as large as the full 
amount of the effect occurring at certain hours of 
the day. The asserted good agreement between the 
assumed ether drift and the observations is due to 
the fact that Prof Miller has arbitrarily displaced the 
theoretical curves, giving the azimuth of drift as a 
function of аасы. tune to match the empirical 
curves This procedure may be justified in cases 
where only the shape of the curves is essential. In 
the present case, however, the absolute values of the 
curves play a fundamental rôle. 

As Prof. Miller nghtly remarks, the projection of a 
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fixed direction 1n space on the honzontal plane ought 
to move E to the east and to the weet during 
a sidereal What inp dap duc is the occur- 
rence of an lect pointing the north-west 
quadrant of the compass in about ninety-five per cent. 
of all observations. This fact seems to be fatal to 
the assumption of ап ether drift of constant direction 
towards a certain point of the heavens. 14 the effect 
were really e 1t would prove the existence of a 
north-west Gift et ef the ether accompanying the earth's 
rotation. The velocity of the drift NOU bs at least 
10 km.[sec., whereas the velocity of the daily motion 
of a point of the equator 18 only about five per cent. 
of "ue amount. The &dvocates of the ether will find 
it difficult to account for a whirling motion of the 
ether round the earth with a velocity ing that 
of the earth’s rotational motion about twen 

Apart from the systematic deviations, there are 
large irregular discrepances in the’ observations. 
The mean value of the ether velocity at a certain 
hour of the sidereal day taken from twenty single 
observations differs sometimes by more than 100 per 
cent, from the total average for the same hour taken 
from all observations of a given 

It appears that on account of the extreme diffi- 
culties of the measurements, which were vividly 
described in Prof. Miller's presidential address before 
the Kansas Meeting of the erican Physical Society, 
the results of the Michelson experiments are less 
trustworthy and less stringent than they have been 
su to be. The Trouton Noble ent 
offers considerably less difficulty, and its n Ad 
result may be ed as more кошар: 
Tomasch of the University of Heidelberg, or 
repeated this experiment at an altitude of 11,400 ft. 


at the Jungfraujoch, Switzerland (Asn. d. Phys., 
vol. 78, p. 743, 1926). Theo effects’ did not 
exceed the errors of observation, and 1t was concluded 


that there is no relative velocity of the ether greater 
than 3 km /sec at the given de 
‚ This result gives rise to doubts concerning the 
cance of the interference shifts observed at 
t. Wilson. The doubts are augmented by the great 
ity of the measured shifts and by the pre- 
dominance of the north-western direction in the 
diurnal variation of the effect, which is inconsistent 
with the assumption of an ether drift of constant 
' absolute ' direction 
My conclusion 18, theréfore, that the effect must 
not be attributed to any cosmic cause at all, but may 
be due to local disturbances 7 ° 
Hans THIRRING, 
Таныш fur theoretische Physik, 
.  Universitdt, Wien, 
June 19. 


The Molecular Spectrum of Carbon Dioxide. 


THE value of the specific heat of carbon dioxide 
indicates а triangular molecule. Bjerrum (Deutsch 
Phys Ges., 16, 737, 1914) has made a study-of this 
molecule and has decided that the atomic nuclei lie 
&t the corners of an 1808celes triangle the apex ee 
of which 18а either 145° or 40°6. Dennison (P 
Mag. (7), x, 195, 1926) decides in favour of the former 

e. Such a m to these authors, 


should be characterised by three fundamental vibra- 


tional frequencies. Each tries to associate the three 


well-known bands of baa at 14: с 254 and 
2734 with thesé uencies. the model 
does not шы a fourth weak band which І found 


at 2-024 (Phys. Rev., 26, 469, 1925), рае since 
this is not harmonic with any of the other three 
* Dennison associates the 3 25и band with a motion 
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Ы 
of the carbon nucleus dicular to the bisector 
of the apex angle, an e other two bands with 
motions of the oxygen nuclei al the line joining 
them, the carbon nucleus moving along the bisecting 
hne in such а way as to keep the same molecular 
configuration In attempting to identify the ob- 
served relative intensities of.these three bands with 
his predicted amounts, he meets with success in the 
case of the two longer wave-lengths but fails in the 
case of the third опе For whereas this band should 
be only 1/180th so intense as either of the other two, 
it actually 1з found to have 1/4th therr intensity. 

А new lanation for the presence of the 2 734 
band as wall as of the weaker 2-024 band has been 
= t on the basis of combinations of the frequencies 

strongest two bands. Table I. shows t the 
РИА of the two weaker bands are approxi- 


mately equal to r +2», and ғ, +4”, respectively, 
where »,' and », are the frequencies of the 4 254 and 
I4 664 bands, 


TABLE I. 
ABSORPTION BANDS oF CARBON DIOXIDE. 








Ашы. y m mmn." Desugnaton Cal » ns 
14 66 68 9 А 

4 25 2355 ve ` 

273 366 3 Ye +72 373 3, 19 
2 02 4950 ELA 5III 32 








Emission bands pix ere to each of the 
carbon dioxide absorption ds, 1ncluding the newly 
obeerved weak one at 2 024, have been found in the 

of the Bunsen flame Table II shows the 
values of these bands, as well as the agreement of 
the frequencies of the weakest two with values cal- 
шо m the basis of combinations similar to those 
of Table 


TABLE II. 
EaissiíoN BANDS oF CARBON DIOXIDE. 














d 
Ащы y i mm}, Designaton Cak к. te ik | 
ист 70:8 », і 
44 2270 r x 
276 3620 », t 2», 368 6 18 
199 5020 », AP. 5102 16 








It will be noticed that in every case the calculated 
combination frequencies are somewhat larger than 
the observed values. This should be anticipated if 
we are to associate the terms 27,, 4», etc, with 
Ерке harmonic vibrations of some portion of 


e molecule, for the so-called harmonic vibrations 
arise from causes which also produce deviations from 
true overtone relationships, namely, the non-linearity 
of the force and the finite amplitudes of motion. of 
the nuclei Thus in the case of hydrogen chlonde 
the first harmonic absorption uency differs by 
1 cent from а true multiple relationship (Brins- 

e and Kemble, Proc Nat Acad Sa., 3, 420, 
1917), while extrapolation, of the uencies which I 
have observed to characteristic of the C-H bond 
in all-organic substances (Phys. Rev, 27, 298, 1926) 
indicates a CORTE OE deviation of т 85- per cent. 

"Comparison of the above data shows an increase 
in'frequency in the case of the longe wave-length 
band in passing from absorption to emission, whilé 
an opposite change characterises thb 4 254 band: 


f 


JULY 17, 1926] 


NATURE 83 





This in itself su ии 
ола Уне the molecule urthermore, it 
ests & strengthening of one type of bond and a 
ening of the other Mes when the molecule is 
subjected to the ermal agitation in the 
flame ‘This is indicative of a slight change ın the” 
molecular configuration 
Further support of the combination theary pro- 
pa above ıs the gradual predomination of the 
owest characteristic vibration Sroquenicy in the com- 


bination bends This is shown in the approach. 


toward equality in the 2 734, 2 76u bands, and the 
greater frequency value of the emission band in the 
case of the 2 o2a, .1 994 band. 
A Josera W. ELLIS 
of California, Southern Branch, 
Angeles, California 


Universi 





. Higher Order X-ray Reflections from Fatty лее: 


As 18 known from recent researches, especiall 
the Davy Faraday Laboratory, X-r&y reflection 
fatty acids shows the existence of a long рео 
which increases proportionally to 
the number of carbon atoms in 
the molecule Using fatty acid 
crystals, we have succeeded in ob- 
serving reflections up to a v h 
order. We were able to v 
work of Muller, Shearer and 
on the other hand, some new facta 
were brought to light. 

Flaky crystals several millimetres 
square (the long spacing of which 
is normal to their surface), obtained 
by crystallising from acetone, were 
mounted on the calcite crystal of 
the X-ray spectrograph; lines due 
to the latter served as refer- 
ence lines. n-, copper, and 
zinc-r&diation was used. 

As had been found by теч апа 
Shearer, the rst, д, 
orders of reflection m ire long 
spacings are much stronger than the 
and, 4th,. . . orders. Shearer has 
shown that this feature may easily 
be understood by assuming a simple 
model for the scattering EE 1 of 
the fatty acid molecule. photo- 

phs show some new complica- 
tions for the higher orders, as may 
be seen from the accompanying 
diagram (Fig. 1) In the upper 
portion the observed intensities in 9 5 
the case of palmitic acid (C4) are 
given, These were estimated by eye, 
much help for & correct estimation being afforded 
by the fact that Aa and Kf lines a at the 
same time on the plates; the intensity of the А 
is known to be about 25 pa cent. that of the Ka, line 

As may be seen from Fig. I, in the neighbourhood 
of the gth order, even and 'odd orders are about 
equally intense, whereas at the 16th order the even 
orders are by far the strongest (the 16th order is 
about as intense as the 5th). 

This intensity-distribution may be accounted for 
in 1ts main features by а little more detailed model 
for the scattering power.of the molecule * than that 










1*In ths сазе the scattering be pevparhonal to the 
number of electrons the differant atams m the molecule. 
1 Strictly speakmg, the tion of эсинер matter iù AM pormal 
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INTENSITIES OBSERVED 


INTENSITIES 


по other orders 


Bone 


used by Shearer. Such a model is given in the 
Tight-hand part of the figure Аз in Shearer’s model, 
two molecules are placed end to end in o te 
directions. At one end of the molecule a deficit of 
scattering matter (CH, graup) is found; at the other 
end a surplus ( H group). Calculations based on 
this model give for the intensity of the rth order : 


„[“® 


Я гуу? 
sin(—)-&n(— 
rol 69 G)] when ғ is even. 

These calculated intensities are given in the lower 
portion of Fig. т Bearing in mind that the assumed 
model 18 far too simple to express the real state of 
things, and that, in addition, no correction was applied 
to observed intensities, the agreement between 
calculated and observed values must be called very 
sa 





з 
| when r 18 odd, e 
. 


Similar, results were obtamed with lauric (Суу) 


PALMITIC ACID 





——- ORDER 


CALCULATED 


ASSUMED SCATTERING POWER OF TWO MOLECULES 


H— 


К bad 











юс 


o 
— —- ORDER 


Fio І, 


and stearic (С) acids. In the first case a maximum 
of intensity for the even orders occurs at the 12-14th 
order; in the second case, at the 18-20th In these 
cases the observed intensities may be accounted for 
by similar models for the molecules with the same 
dimensions of COOH and CH, group. 

A very remarkable fact has been revealed in the 


-case of palmitic and lauric acids The 34th order 


of palmitic acid (see Fig. tographs, ppeared distinctly in 
four hours on our photogra whereas other orders 
hugher than the 28th co Я not be detected even 
with ures from six to eight hours 
(Such orders sought for but not observed are indicated 
in the figure by small circles). In the same way 
the 26th order of lauric acid was clearly. visible, 
than the 21st being detect- 
In the case of stearic acid, our crystals were 


able. 
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unfortunately not enough to go on to the corre- | or at least ro* times the uantity which could not 


sponding (38th) order. d 

We are inchned to conclude that this ty 
of the 34th order of palmitic and 26th of la acids 
depends upon the fact that the scattering matter is 
not uniformly distributed along the chain of the» 
molecule, but contains a periodicity due to the 
successive CH, groups. The following facts seem to 
support this view. For twice the long spacing of 
рано acid we found 7120 A.U., and in the case 
of launc acid, 54 4 ‘Lv. This poesie an increase 

ingle CH, group of 1045 Л. Е we шау 

Есе this be the mean di ce of successive 
CH, groups, double molecule of itic acid 
would be to а very h approximation 34 times 
-this distance, and that of lauric acid 26 times. 

The investigations are being continued with other 
chemical compounds = 

Our samples of fatty acids were furnished by the 
kindness of Dr. Treub, chemist at the Kon. Stearine- 
kearsenfabrieken at Gouda. 3 

J. A. Prins. 
. CosTER. 
Physical Laboratory, 
University, Groningen, Holland 





Transmutation Experiments. 


SiNCE во large a proportion of the discussion rela 
to the reported transmutation of mercury into gol 
has been carried on in tbe columns of NATURE, it may 
be of interest to communicate briefly the results of 
expenmehts which have been xut pe for some 
time in this laboratory, fuller de oi which will be 
published shortly. 

Various experimental arrangements were employed, 
but in no case has it been possible to establish the 
production of гаа DE In the icd 

ents а соп i e, at a peak voltage 
е was passed (a) between tungsten electrodes 
immersed in а fine emulsion of mercury lets in 
white oil, (b) between aluminium in an 
emulsion of mercury in distilled water, and (c) between 
an iron pole and a mercury surface in an a 
of hydrogen. currents up to 75 ma. were 
passed for as long as twelve hours, but with uniformly 
negative results 
e most decisive experiment, however, was one 
which was designed to reproduce as nearly as poesible 
the electrical conditions obtaining in Miethe's experi- 
ments with the rotating mercury iyterrupter, while 
reducing to a mimimum the very grave danger of 
contaminating the mercury by contact with foreign 
substances mercury was sealed up in an atmo- 
sphere of hydrogen in & small quartz tube attached 
to a shaking machine, so that an arc was formed 
between pure mercury poles and drawn out to extinc- 
„' tion six or eight times per second. А 30-am arc 
at roo volts was ron for 144 hours, jdowel by an 
x8-ampereé arc at 240 volts for an equal period. 
During the last 24 hours of this run the tube was made 
to function as the interrupter for an induction coil, the 
secondary of which maintained a condensed spark dis- 
‘charge in air. Only 18 gm. of mm was employed, 
and this remained perfectly bright and uncon- 
taminated to the last It was dissolved up at once m 
nitric acid, without being subjected to distillation, 
and a direct simultaneous determination proved that 
io gm. of gold could have been de with 
certainty under the conditions of the experiment. 
No trace of gold was found. : 

The anost conservative calculation based on the 
results of Miethe (Zeitschrift f. amorg. Ch., 150, 350, 
1926) leads to an expected yield of o-xx mgm. of gold, 
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have escaped detection 1t been present. Since 
the electrical conditions were identical in all essential 
respects with those in Miethe's experiments, ıt seems 
necessary to conclude, with Haber (Naturwissen- 
schaften, May 7, 1926; Nature, May 29, 1926), that 
Miethe’s gold was derived from the materials of his 
electrodes and his vessels. 

The mercury used in these experiments had been 
twice distilled, below 200° C, at the rate of about 
тоо gm. per hour, in mercury stills of quite ordinary 
design, and in no single instance could any trace of 
gold. be recovered from the distilled mercury. The 
writer shares Miethe’s opinion that the contrary 
results of other investigators have been due to 
mechanical carrying over of the amalgam, rather than 
to a true distillation of the gold. 

An attempt to prepare indium from tin, by a 
similar method, also failed, though the ic 
method of detection was so delicate that great dim- 
Pip маз experienced wed indium-free tn 
or the эр. А er &ttempt to produce 
scandium from titanium by electronic Seed cas 
an X-ray bulb proved equally unsuccessful. 

Experiments are in progress upon the reported 
transmutation of lead into thalhum and mercury. 
Obviously, no artificial production of such a common 
element as mercury can be regarded as established 
without the greatest rigour of proof that ev 

ble source of contamination has been шиша, 

e difficulty of completely excluding mercury has 
been well shown by its frequent арго in the 
spectrum from the tin tubes, in which it was hoped to 


produce indium. 
Moran W. GARRETT. 
Clarendon Laboratory, 
Oxford, 2 
june 25. 





The New Element of Atomic Number 61: 
IHlnium. E 


IN their interesting note on the, discovery of 
illintum (NATURE, uno p. 792) upon which the 
&uthors, : is, Yntema, and f, Hopkins, 
may be congratulated, I find the statement that 
“ there were no theoretical unds for soppomng 
that ороста [sic |] might exist until Moseley's 
rule showed t element number 61 was stil to be 
identified." Having devoted almost all my scientific 
life—&nce 1877—to the theoretical and practical 
study of the elements of the rare earths, and specialy 
to the question their position in Mendeléeff a 
penodi аы R Queen аса pular 

rty-eight years ago l), one of the results oi which 
was the decomposition of the old didymium in 1882, 
I arrived at the conviction that the gap between the 
neodymium and samarium was abnormally large. 
In my paper read before the Bohemian Academy 
and the Russian Association of Scientists in St. 
Petersburg in 1902, I came to the conclusion—not 
reached by any chemist before—that the followmg 
seven elements, К элер) now the atomic numbers 
43, 61, 72, 75, 85, 87, and 89, remained to be dis- 
covered. As element No. 6r, the difference 
between the atomic weights of Sm-Nd=6-1, and 
itis greater than that between any other two neigh- 
bouring elements It is remarkable that it is of 
same order as that between the atomic weights of 
Мо - Коњ 5 7, between which stands езе, 
and of Os-W=69, between which stands dwi- 
manganese, recently discovered in our laboratory by 
Heyrovský and DolejSek. 
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Personal knowledge of th Ё neodymi 1 i wards helming crop of dis- 
=the spectrum (absarption) I ought too сш | аршын тшт 


cated—and samarium ught me to the conclusion 
that also between those two elements an unknown 
element was missing, but all investigation old 
methods was fruitless. Another reason may be 
of interest. On arranging the true hydine (in 

en is negative towards the itive 


which the h 
metal) of the elements of 8th series of the periodic 


system ee order of their atomic Wagnis, 
we find the following remarkable regularity of the 
composition of those peculiar compounds : 
CaH,, BaH, LaH,, CH, PrH,, NdH,, (XH,), SmH,. 
As samarium does not combine with hydrogen 
(Muthmann) there must exist between neodymi 
and samarium an unknown element which forms 
кабы ты XH-—and this element is Hlimum. My 
ation has not proved futile. 
Воновглу BRAUNER. 
Bohemian University, 
Prague, June 12. 





Identity of Herpetomonas papatasii and 
Leishmania tropica. 


THREE successful experiments have been recorded 
by us in which cutaneous leishfnaniamis was trans- 
mitted to man by inoculation of Н. 

paiasii from naturally infected sandflies (РАМ- 

tomus papaiasss 9 9) (Annals of Trop. Med. and 
Parasitol., vol. 20, No 2). chi (* Action of Certain 
Biological Chemical and “Eh ical Agents upon 
Cultures of Léithmania ; Some Observations on Plant 
and Insect Herpetomonads.” - International Confer- 
ence on Health Problemsin i aes America, 1924) and 


ВЕ (“The Cultural and logical Relationship 
ia." Transact. Roy. Soc. Trop. Med. and 


of 

Hyg., vol. r9, Nos. 5 and 6, 1926) have introduced 
methods of preparin шише seri and during inguishing 
Leishmania ica, L. donovam, and L. branhsnse by 
agglutination. Agglutınation and cross agglutination 
experıments with cultures from the three experimental 
lesions and three strains from naturally uired 
lesions (two from Palestine and one from dad) 
definitely proved the identity of the organisms from 
the experimental lesions with Letshmanta tropica. 
Herpe papatass is, therefore, a onym of 
Letshmania tropica, and the fact that Phlebotomus 
papaiasss is a natural transmitter of cutaneous leish- 
maniasis is completely estabhshed, since in addition 
to the evidence of experimental transmission the 
Herpetomonas naturally occurring in the above insect 
is shown to be biologically identical with Leishmania 


ca. 
e hope to publish shortly complete details of our 
experiments elsewhere. S. ADLER. 


О. THEODOR. 
Microbiological Institute, 
Hebrew University, 





Pernicious Grafting. 

THE Madeira agriculturist will be glad of any en- 
lightenment on а devitalising influence frequently 
experienced in grafting a vigorous wild peach or 
nectarine with a scion from а cultivated 
example. The wild seedling germinates from any 
chance seedstone thrown upon our terraces and de- 
velops rapidly into & sturdy tree, almost evergreen in 
character, crowded in the late autumn with a wealth 
of fascinating flower before the deciduous annual 
foliage has left the branches bare, and yielding from 
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appoin 
Pi ach ало cut across and grafted from а 
more worthy example in February, organic union is 
ectly established and the new Seely 
evelop into sturdy ligneous growth which, by Novem- 
ber, exhibits a promise of the vigorous output of leaf 
and flower customary ш the wild seedling. But some- 
thing now happens, and the tree, paralysed or devital- 
ised, passes ugh the winter and sp months 
without a single leaf- or flower-bufi breaking forth into 


Vitality is entirely suspended, and the tree is 
apparently poisoned by the introduction of an in- 
compatible sap, although a modified life or mere 
ыша may endure indefinitely. The removal of 


the intrusive is unavailing, for the condition is 
АП- ing and not one of local obstruction. 
eira is scarcely four days distant from the 


London markets, and 1t is of economic and commercial 
importance to remove any impediment to the almost 
perennial output of our sun-ripened produce. 
_ MICHAEL GRABHAM, 
Madeira, June 24. 





Organo-Metallic Compounds. 


AN X-ray investigation of the structure of the series 
of compounds carbon-, silicon-, germanium-, tin-, and 
lead- phenyls, now almost completed, appears to 
indicate an interesting one of кешп the о й 
metallic compounds. It 18 proposed exten e 
work to other series of these compounds so that after a 
time & systematic study may be made of the effects 
of varying (1.) the element, and id ie groups. In 
order that this may be attempted, the writer appeals 
to chemists for the loan of small quantities of any 
related o o-metallic compounds which may be 
stable solids in air at ordinary tem tures. . 

To give an idea of the quantity of material sufficient 
for this work, it may be stated that the of 

ium tetraphenyl kindly lent by Prof. G. T. 
Morgan and found to give satisfactory results measured 
only 1:5 mm. by [0:065 m from 0:15 gm. 
of егей tin tetraphenyl kindly lent by Mr. A. E. 

dard, Mr. W. B. Saville, who 18 co-operatin 
with me in this work, was able to grow & number o 
Suitable for use on both the photographic 
and the ionisation X-ray spectrometers. 
Wa. Н. GEORGE. 
Davy Faraday Laboratory, 
20 Albemarle Street, London, W.1. 


Blood Reactions and Sex. 


Тнк method elaborated by Manoilov for distin- 

i the sexes has been used by us in the case of 
the fowl. Male can certainly be i ished from 
female by this teat. Seven birds which previously 
functioned as hens but now, having undergone 
complete sex-reversal, are fecund and potent cocks, 
all exhibit the female reaction indubitably. This 
being во, this test may be expected to provide valuable. 
corroborative evidence concerning the genetic sex of 
certain kinds of sexually abnormal individuals. 

The reaction in the case of blood from a fowl from 
which the gonadic tissue has been removed is, in our 
hands, not yet sufficiently definite. 


F.A Е. Crew. 
Animal Breeding Research Dept., _ E 
University of Edinburgh, 
July 5. 
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X-Rays and Living Matter.! 
By Prof. J. A. Czowrnzz, University of Reading. 


THE possible importance of X-rays in the medical 
world was recognised so clearly by their dise 
7 coverer, Röntgen, that the first communication on the 
subject was made by him to a medical society, and was 
published to the world in a medical journal. Nor were 
medical men'flow фо appreciate the potency of the 
weapon which had thus been placed in their hands. 


The medical profession, be it spoken to its praise, has: 


been unremitting in its search for new weapons in the 
fight against disease. Dr. Gilbert, himself no mean 
physician, and author of the first treatise on etism, 
records, with perhaps undue scorn, how, in the days 
when magnetisn was the latest scientific marvel, 
patients were dosed with decoctions of lodestone as а 
possible panacea for all ills. It was not likely that so 
startling a discovery as X-rays would be overlooked, 
and we find medical men among the pioneers of X-ray 
work in nearly all countries. Further, the economically 
effective demand of medical radiology for more power, 
and still more power, has persuaded engineers and 
manufacturers to produce the modern high-power 
X-ray plant which has made possible the recent 
advances in the subject. 

It was discovered early, but unhappily not early 
enough, that whatever healing power the radiation 
might possess, its destructive power on human tissue 
was indubitable and great. Few of the pioneers of 
radiography and radiotherapy escaped the painful 
and intractable X-ray burn, which arises from too 
prolonged an exposure to the radiation, and not a few 
have died as a result of the injuries thus received. 
Their labours have not been fruitless, and X-ray 
treatment is now a standard part of the work of any 
properly equip hospital. At the same time one 
can detect у а certain undercurrent of dissatis- 
faction among radiologists. The rays have not yet 
fulfilled all their expectations. In particular, in some 
grave diseases where remarkable cures have been 
effected by X-ray treatment, a repetition of the same 
treatment in other apparently similar cases does not 
invariably produce the hoped-for result.’ There are 
undiscovered factors remaining to Бе elucidated. · We 
need to ask how X-rays act on living matter, and in 
particular upon the living cell from which all living 
matter is built. The biologist, the physicist, and the 
chemist must be called in to assist, and the investiga- 
tions must take in a wider sweep, before these problems 
can ultimately be solved. In science, as in other walks 
of life, it sometimes happens that the longest way 
round is the shortest way home. 

It must not be supposed that so promising a field 
of research has been hitherto left incultivatad There 
is, on the contrary, an overwhelming accumulation 

-of observations and experiments. The results of 
different observers are, however, so conflicting that 
most of the evidence cancels out and leaves only a 
small residuum which can be said to be known with 
any certainty. This is scarcely surprising when we 
consider the conditions under which much of the work 
has had to be done. It is only within quite recent 

1 Substance of a course of two botures delivered by the author at the 
Royal Institution on January 19 and 26, 
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that apparatus has been designed which makes 
it possible to repeat a given exposure with even approxi- 
mate certainty, even with the game apparatus. It is 
not possible, even now, to give identical exposures 
if the apparatus is changed ; if, for example, a high- 
tension transformer is substituted for an induction 
coil, or a Coolidge tube for a gas tube. Each type of 
apparatus for producing X-rays, one might almost say 
each individual set, has its own peculiarities, which 
are reflected in the quality and quantity of the radia- 
tion it produces. Our present state of knowledge does 
not allow us to assume that any of these variations 
have a negligible effect on the results. 

Nor is there, at the present moment, any standardised 
or completely satisfactory method of deis these 
varied . The properties of a given X-radia- 
tion are determined, pbysically, by its wave-length or 
frequency and its intensity. The radiation from an 
X-ray tube is, however, not monochromatic, It 
consists of & band of radiation stretching over & con- 
siderable range of wave-lengths. In optical terms, 
our X-ray tube gives us а continuous spectrum, which, 
moreover, may be crossed by intensely bright lines 
due to the characteristic radiation of the t from 
which the rays come. The band of maximum intensity 
moves towards the short wave-length end of the 
spectrum as the potential on.the tube is increased, 
but the radiation is always mixed. In fact, for a 
given current, we shall pet a latger absolute output of 
radiation of long wave-length from a tube working at 
high potential than from one at low potential. The 
distribution of en in- this complex spectrum 
depends on the wave-form of the high-tension apparatus 
used to supply the X-ray tube, and on the tube itself. 
If, as seems quite possible (there is ample rimental 
evidence both for and against the supposition), the 
biological effect is а function of tbe wave-length, it 
becomes а matter of considerable importance to 
determine not only the extreme wave-lengths but also 
the distribution of energy between the different wave- 
lengths in the radiation used.” The discoveries of Prof. 
Laue, and their ingenious applications by Sir Wm. 
Bragg, have rendered this possible, but in very few 
researches so far conducted on the action of X-rays on 
living matter has any attention been paid to this 
important factor. JU s 

The measurement of the intensity of the radiation 
is & still more difficult problem, and one which cannot 
yet be said to have been solved by the physicist. The 
ideal method would be to measure the energy in the 
beam by absorbing it completely in some heavy metal, 
such as lead, and measuring the heat produced. Un- 
fortunately, the actual energy even in a powerful 
beam of rays is so minute that, although it bas been 
detected, it would strain the resources of a well-equipped 
physical laboratory to measure it with any accuracy. 
It is necessary to fall back upon some secondary 
property of the rays. The only secondary property 
which is capable of being measured with the necessary 
accuracy is that of producing ionisation in any gas 
through which it passes. Gas through which X-rays 
are passing becomes feebly conducting to electricity 
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and the current which can be passed across the gas is a 
measure of the ionisation, and thus, indirectly, of the 
intensity of the radiation. Prof. Friedrich has pro- 
posed that the amount of X-radiation which will allow 
& charge of one electrostatic unit to pass across one 
cubic centimetre of air shall be taken as the unit 
quantity of X-radiation. This proposal has met with 
some opposition, but personally I do not see the possi- 
bility of finding a better unit, at any rate in the im- 
mediate future. At least-it may be affirmed that until 
experimenters can agree upon some method of measur- 
ing their quantities, progress is not likely to be rapid. 

Jf any apology should appear to be needed for 
devoting so large a portion of our space to the question 
of measurement, it is certainly provided, not merely 
by the large mass of painstaking observations which 
bave been rendered almost nugatory for want of it, 
but also by the records of recent work in the subject. 
Everything, in fact, seems to indicate that the bio- 
* logical effect of the rays may vary in а perfectly 
astoun manner with quite trifling variations in 
the magnitude of the exposure and the wave-length 
of the radiation. Only within the last few months 
a paper has come through from Australia, in which 
the author, Dr. Móppett, claims to have demonstrated 
& selective effect of the radiation of surprising sharp- 
ness. Dr. Moppett spread out his beam of X-rays 
into а spectrum, by means of а Bragg spectrometer, 
and exposed one of the important membranes of an 
ordinary chicken embryo in turn in various parts of 
the spectrum. He found that at certain definite 
positions in the spectrum, that is to say for certain 
definite wave-lengths of the radiation, the cells in 
the membrane were rapidly killed by the action of the 
rays, while much longer exposures to neighbouring 
wave-lengths produced no effect. The effective 
radiations had wave-lengths of огт, 0-53, and 0-79 
Angstrom units. Wave-lengths differing by only a 
few per cent. from these values were quite inoperative. 

The paper, it must be confessed, is sadly lacking in 
the details which a physicist requires to assess its 
accuracy, and in many particulars it is by no means 
clear, One would certainly not have expected to 
obtain a selective effect with radiation of so short a 
wave-length as o:rz A.U., and if this result is verified we 
may have to revise some of our physical ideas as to the 
absorption of X-rays by matter. It is desirable that 
Dr. Moppett’s work should be repeated. If, however, 
for the moment we accept these results, it is not difficult 
to point the moral. The wave-length o-rz A.U. is 
somewhere near the limit of the spectrum for a hard 
X-ray tube. It requires for its excitation a voltage 
across the tube of about 120,000 volts. Suppose the 
experimenter to be working his tube somewhere 
about this voltage. A slight rise in the voltage will 
produce a copious supply of the deadly radiation. 
On the other hand, if the voltage falls by but a small 
amount this radiation may be absent altogether. A 
tnfling change in the supply voltage, to which few of 
us would, in practice, pay any attention, may thus 
completely alter the nature of the results obtained. 

Experiments indicate that the margin in the case 
of the dosage given is equally narrow. Although 
the effect of a prolonged exposure to X-rays is invari- 
ably lethal, sma cat doses often produce a healthy stimula- 
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tion. This has been proved, by Prof. Russ among 
others, in the case of rats. It is also very evident in 
the case of Protozoa. І have found that an old culture 
of Colpidium Colpoda, for example, may be stimulated 

eto new growth and active division by & suitable dose 
of radiation. The margin between stimulation and 
death 15 a very narrow one. In fact it is possible, by 
a careful adjustment of the dose, to have as the result 
of & single exposure individual СЕ showing every 
sign of stimulation, swimming abdut vigorously among 
the corpses of those which have been killed by the 
same dose. А slight increase in the dose, say an extra’ 
ten per cent., will kill off the whole culture. A decrease 
of ten per cent. produces only stimulation. It is clear, 
in this instance at any rate, how narrow is the margin 
which separates these diametrically opposite effects. 
In radio-biology—if we may be permitted to coin the 
word—as irl other sciences, exact measurement is the 
key which unlocks the door of knowledge 

It is no part of the purpose of this article (the attempt 
would be impossible in &ny case) to give a résumé of 
the vast amount of observations made on the action 
of X-rays on living matter. It is doubtful whether 
most of them can throw much light on the fundamental 
problem which underlies them all. In irradiating an 
animal, or even a tumour growing on an animal, we 
ате dealing with a part of а highly organised and closely 
interrelated structure, and any effects which ате 
observed may be merely secondary and only in- 
directly due to the irradiation. So true is this that 
it applies even to the parasites on the body. Bacteria, 
for example, are notoriously resistant to the action of 
the rays when exposed in a pure culture. On the 
other hand, the same bacteria infecting а wound will 
often be killed by quite small exposures to the radiation, 
and such exposures are now írequently used as в 
means of cl and healing a wound. The problem, 
difficult enough 1n any case, only becomes manageable 
if reduced to its simplest form, and the simplest form 
in biology is the individual cell. 

We are fortunate in possessing at least a preliminary 
study of the effect of X-rays on the individual cell. 
Methods have now been perfected by which it is possible 
to remove a number of cells from the tissues of a live 
animal and to eultivate them for long periods in 
glass vessels, where they continue to thrive and multi- 
ply, quite independently of the fate of the animal of 
which they were once a part. Dr. Strangeways has 
studied the action of X-rays on these isolated cells, 
and a preliminary account of his work was com- 
municated a year or so ago to the Royal Society. One 
of the striking facts which emerges from his work is 
that it is “extremely difficult to destroy a resting cell 
by the action of the rays. Doses far heavier than 
could be safely applied to the human skin leave them 
apparently unaffected. Further observation, however, 
showed that this absence of effect was only apparent. 
The cells had been very vitally affected, but the effects 
of the rays only became visible when the cells began to 
divide. 

The first effect of the rays, produced by quite short 
exposures, was to lessen very matenally the number 
of cells passing through the process of cell division, 
or mitosis. Dr. Strangeways records that an ex- 
posure of only 5 of Prof. Friedrich’s units produces an 
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appreciable diminution in the number of cells passing 
into mitosis. With a dose of то units the number was 
still less. After 15 units only a few cells in mitosis 
were visible, but the phenomenon was seen occasionally 
until the exposure reached as much as 85 units. Thus 
while a small dose of X-rays is sufficient to prevent 
the majority of the cells from dividing, much larger 
dose is required before the whole of the cells are affected. 

Dr. Strangetays has not yet provided us with a 
numerical estimate 8f this effect, but we hope that he 
and his collaborators may be able to do so before long. 
In the meantime, if we attempt.to express his descrip- 


tions graphically, the curve which we shall bave to. 


draw relating the number of cells in mitosis with the 
exposure to the rays will be one "which, plunging 
rapidly downwards at first, approaches zero asymptotic- 
ally for prolonged exposures ; it will, in fact, resemble 
closely an exponential curve. Now a curve of this 

strongly that the effect we are considering 
is a probability effect—in other words, that whether a 
cell will or will not go into mitosis after a given dose 
of X-rays is a matter of chance, the probability of its 
not doing so becoming greater as the dose is increased. 
This variability may, of course, be in the cell. Some 
may be more susceptible to the action of the rays than 
others. It is always legitimate, though not very 
helpful, to invoke the biological factor. I have ventured 
to suggest the possibility that it has nothing to do 
with the cell, but lies in the nature of the agent which 
we are using against the cell, that is, in the X-rays 
themselves. 

An analogy, which is in fact a very close one, may 
help to make the matter clear. Suppose that we were 
firin, REED ee ee egun. The 
number we should hit per second would be proportional 
to the number present in the swarm. At first we 
should claim a large number of victims, but, as the 
swarm gradually melted under our fire, the charice of 
hitting a midge would become smaller and smaller. 
To hit the last two or three would entail the expenditure 
of much ammunition and considerable patience. The 
survivors, however, would not owe their prolonged 
existence to any biological factor, or to any immunity 
either inherent or acquired, but simply and solely to 
their good luck. The number of swrvivors would, in 
fact, decrease exponentially as thé number of bullets 
fired into the swarm increased. ; 

“Now, as Prof. C. T. К. Wilson's photographs show 
us very graphically, a beam of X-rays is very much 
like a swarm of bullets—only a negligible proportion 
of the atoms in the path of a beam of X-rays are 
affected in the least by the passage of the beam. It is 
quite easy to show that if the rays are conveying a 
doge of one unit per minute, as was the case in Dr. 
Strangeways’ experiments, an individual atom would 
be effectively hit by the radiation on an average only 
once in a million years. The probability of a hitincreases 
with the size of the particle, and a tissue cell would 
receive on an average about 14 hits per second, but as 
a hit is a matter of pure chance some would clearly 
receive more and others less than the average. This 
variation becomes more important ds the size of the 
particles becomes smaller, and some of the important 
-structures in the cell are much smaller than the cell 
itself. : 
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It is not difficult to calculate what size the structure 
must have to fit in with the curve which we have 
constructed from Dr. Strangeways’ description, on 
the assumption that a single hit registered by the rays 
on this particle suffices to put the cell. out, of action. 
Its diameter, assuming it to be spherical, would have 
to be about 1/2500 m.m. This is of the order of 
magnitude of the centrosome, a body which is con- ' 
sidered many biologists to play an important 
part in-the process of division. With a target 
of this size, half the cells would be put out of action 
with an exposure of 12 units, 25 per cent. would 
survive a dose of 24 units, while 6 per cent. would still 
be capable of mitosis even if the dose were increased to 
48 units. It will be seen how closely these numbers 
fit the phenomena we have described. It seems 
possible, to say the least, that the quaritum theory 
must be taken into account in biology as well as m 
physics, and that a single cell may have a much more 
direct and painful appreciation of the existence of - 
quanta than is possible to our grosser senses. 

The scanty data which we possess on the action of 
X-rays on living cells indicate that the simple ex- 
ponential relation which we have suggested is rather 
exceptional. The curve relating the number of 
survivors to the dose of X-radiation is generally sigmoid 
in shape. Practically no effect is produced until the 
dose exceeds a certain value. After this point is 
reached the number of cells affected increases rapidly, 
but there are always a few which survive much larger 
doses than the average. Curves of this kind are given 
by Dr. F. C. Wood, as expressing the result of his recent 
experiments on the effect of X-rays on cancer cells in 
vitro. Theoretically, we get a relation of this kind if 
we assume that a definite succession of hits is required 
to produce the result we are aiming at—say, for example, 
the destruction of the cell. -I have given a calculation 
of the form of the curve on this assumption in a recent 
paper before the Cambridge Philosophical Society. 
A very considerable amount of rather tedious work 
will be necessary before sufficiently experimental 
results can be obtained to afford a real test of the theory, 
but the results so far accumulated are distinctly 
promising. | 
It need not be emphasised that these attempts to 
drag the biological action of X-rays into the domain 
of physics are extremely tentative. It is possible, 
even probable, that in the ultimate issue we shall find 
in the living cell something which transcends all physics 
and chemistry, but this is no legitimate excuse for 
failing to push our sciences to their extreme limits. 
Whatever the ultimate result may be, we are sure-to 
find much of interest by the way. The primary effect 
of the absorption of X-rays by an atom, in fact the 
only effect of which physicists are aware, is the expul- 
sion of & ее. electron from the atom. . That, 
it would appear, must be the starting point of any 
purely physico-chemical theory of the action of X-rays 
on living matter. ‘What subtle series of changes is 
thus initiated in the complex chemical compounds : 
which make up the cell is a problem, like that of the 
song the syrens з the answer to which no man 
knows, but which may not be beyond the wit of man 
to conceive. Nature, as usual, leaves us guessing. 
That is precisely why we find her so fascinating. 


JULY 17, 1926] 


NATURE 


89 


The Rhynie Crustacean, 


| 2 : By Dr. W. T. 
М D. ]. SCOURFIELD'S memoir “Ор а new 
Type of Crustacean from the Old Red Sand- 
stone (Rhynie Chert Bed, Aberdeenshire), Lepidocaris 
rkyniensis, gen. et sp. nov." (Phil. Trans. B, 415, 1926), 
which has already been noticed in NATURE (April 3, 
1926, p. 498), is so important a contribution to arthropod 
morphology that no excuse is needed for directing 
er attention to some of the problems suggested 

by it. 
In the first place, it should be emphasised that no 
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other fossil crustacean is known with anything ap- 
roaching the completeness with which Lepidocaris 
been described by Mr. Scourfield. The only fossil 
arthropod, and in fact the only fossil invertebrate, 
which comes near it in this respect is the well-known 
Eurypterus fischeri as described Бу Holm. In the 
second place, in spite of its antiquity, Lepidocaris is 
far from being a primitive crustacean. In some 
respects (notably in retaining the biramous swimming 
antenne of the nauplius) it is indeed more primitive 
than the existing Anostraca, but it shares with them 
many characters-that are by no means primitive, such 
as the simplified mouth-parts, which are much more 
specialised than those of many Copepods. The develo 
ment of male claspers, of Anostracan type, from the 
maxilule instead of the antenns, is a surprising 
feature, the significance of which remains obscure. 
It may indicate that Lepidocaris is off the main line 
of Anostracan descent. It is doubtful also whether 
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the absence of eye-stalks can be regarded as a primitive 
eharacter Я 


One of the most difficult problems of crustacean 
morphology has been the correlation of the biramous 
type of limb found in so many Crustacea with the 
'phyllopod type seen in the Branchfbpoda. Since 
Ray Lankester, in his classical memoir on Apus, 
showed that the Branchiopoda (or Phyllopoda) are 
the most archaic of living Crustacea, it has been gener- 
ally accepted that the biramous has been derived from 
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the phyllopod type. Lankester argued that the two 
branches of the biramous limb, the endopod ahd 
exopod, were derived from the two distal ‘ endites’ 
or lobes of the mner edge of the phyllopodium. 
Huxley had earlier identified the exopod with the 
‘flabellum’ of the Phyllopod and the endopod with 
the distal part of the stem or ‘corm,’ and this inter- 
retation has been adopted by others, notably. by Dr. 
rradaile in а recent paper. idocaris would 
seem to provide the answer to this question, for while 
the first three pairs of its trunk appendages are phyllo- 
podia, comparable without much difficulty with those 
of recent Branchiopoda, the following limbs are 
biramous ; and it is perfectly clear p dude dna 
of the posterior limbs is equivalent to the flabellum 
of those in front, the endopod being the distal endite. 
Dr. Borradaile inclines to the opinion that, in the 


1 u Notes upon Crustacean Limbs,” Ame. and Mag. Nat. Hist. (9), 1T, 
р. 193, 1936. 
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evolution of. the Crustacea, the biramous form of 
limb has been arrived at more than once by different 
modifications of the phyllopod type. In view, how- 
ever, of the simple biramous form of the limbs in the 
nauplius larva and in the Trilobites (the close relation-, 
ship of which to the Crustacea cannot now be doubted); 
and of the persistency with which the same type 
emerges in the most diverse groups of Crustacea, it 
seems more reasonable to assume that it represents 
the deep-seated pl&n of symmetry on which all 
crus limbs are built. It is indeed possible that 
the phyllopod type preceded the biramous and that 
Lepidocaris preserves the transition from one to the 
other. This would seem to be the view taken by Mr. 
Scourfield, who, although he gives us little in the way 
of speculation, does imply that the biramous hinder 
limbs of Lepidocaris are derived from the phyllopodous 
type of those in front. It is, however, a very general 


rule among Arthropoda that specialisation begins 
anteriorly and works backwards;' we should expect 


the posterior. "limbs to be the more primitive; and. 


Lepidocaris gives the impression of having had primi- 
tively biramous limbs of which the more anterior pairs 
have been specialised in adaptation, no doubt, for 
some special method of collecting food. 

A minor problem is presented by the lateral row of 
large scales (tó which the generic name alludes) cover- 
ing the bases of the trunk limbs. These suggest the 
small scales at the base of the outer edge of the limbs 
in Anostraca which are generally interpreted as the 


proximal exites of the limbs. In Lepidocaris, however, 


at the posterior end of the series, the scales are seen 
to be merely the pinched-off pleura of the somites. 
It is a matter for further inquiry whether the proximal 
exites of the Anostraca may not also be of pleural 
o 

erhaps the most unexpected feature of Lepidocans, 
however, is the structure of the last -segment of 
the body. In many Crustacea, in the larva if not 
in the adult, the termination of the body is forked. 
Very often this fork is nothing more than a notch in 
the hinder edge of the telson, but sometimes the two 
prongs of the fork are movable rods jointed to the 
segment, and in a few cases (Notostraca, Cirripedia) 
they are long, , many-jointed filaments, In Lepidocaris 
we see cl , for the first time, that these movable 
appendages are not, as has been generally supposed, 


homologous with the two branches of the notched ` 
telson. In the earliest larva found the telson is 
notched, and this notch persists in the adult to form 
what Mr. Scourfield calls the “ primary furca.” In the 
later larve, however, a pair of rod-like appendagés 
grow out at the sides of the primary furca and become 
separated by articulation fromm the body of the telson, 
forming а “ secondary furca " which is evidently the 
homologue of the articulated furca of Anostraca, 
Copepoda and Phyllocarida. In still later larve a 
second smaller pair of appendages appear at the sides of 
the telson in front of the secondary furca. Just above 
the articulation of each of these two pairs of appendages 
is set a small spine. The somites immediately in front of 
the telson bear no appendages, but each has, on either 
side, a similar spine, and as these spines are traced 
forwards they are plainly seen to be in series with the 
spines which tip the lateral scales already mentioned 
above the insertion of the limbs. 

It seems impossible to avoid the conclusion that the 
appendages of the telson in Lepidocaris and the furcal 
rami of the groups mentioned above are serially 
homologous with the true limbs of the anterior part 
of the body. Now it is the general rule in the develop- 
se A Arthropoda that the somites and their ap- 

pear and become differentiated in regular 
Pe ora beore backwards, new somites being added 
from a ‘ formative zone ' in front of the telsonic region. 


In idocaris alone do, we find evidence of true 
appendages on the telson itself, behimd the formative 
zone; апа, emphasising the 'si ity of their 


position, the order of their development is the reverse 
' of that of the pretelsonic appendages, the hinder pair 
appearing first. 

It must be-borne in mind that, at the time when 
-Lepidocaris lived, the Crustacea had already behind 
them а long evolutionary history. It is now known 
from Walcott's remarkable discoveries that, so early 
as the Middle Cambrian period, a varied crustaceari 
fauna existed and that several of the forms had at 
least a superficial resemblance to Anostraca. Unless 
some chance discovery, as fortunate as that at Rhynie, 
and an investigator with Mr. Scourfield’s indefatigable 
patience and skill, combine to reveal a great deal more 
than we know at present about the structure of these 
early forms, speculations on n phylogeny must go very 
cautiously. 





Dr. Epwarp J. Brus. 
BY the recent death of Edward J. Bles, zoological 
science has lost a devoted worker whose qualities 
of mind and character were of the highest. It is the 
faith of many of his friends that, but for factora of 
temperament, and health, he would have become a 
leader of thought in the ‘subject of his choice. His 
pin though of high merit, were relatively few ; 
ut his intimates know that they were far from repre- 
senting all that he accomplished, and are aware of the 
zn ramental restraints but for which he could and 
гоша have published much more. He was one of 
ш investigators—deserving sympathy from col- 
leagues "with easier standards—who would fain allow 
publication to wait for perfection, and yet realise even 
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| better than others that perfection never arrives. In 
spite of such inhibitions, or perhaps because of them, 
his published output is of high value and stamped with 
the quality of absolute reliability. . 
For elementary teaching, or, at any rate, for the 
shackles of departmental and o tion, 
Bles had some distaste. On the other hand, he was the 
ideal colleague and one of the most educative influences 
for the young research worker. He would give his. 
time and ingenuity for days.to devise methods for 
another’s work ; he was в most sincere and pains 
critic and there never was any one with whom it was 
more delightful to share the joys of discovery or the 
fruits of victory. Yet he gréatly prized independence, 
and the freedom to work out his own ideas on his own 
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lines. Being possessed of sufficient private means, 
Bles was therefore finally led to avoid all official posts, 
and for nearly twenty years he worked, first at Iffley; 
Oxford, and later, until the end, at Cambridge, in 
private laboratories equipped by himself. This in- 
volved, of course, some degree of isolation, and the 
additional factor of weak health finally led him to 
become scientifically somewhat of a recluse. In visits 
from scientific friends, however, he always took the 
greatest pleasure, and, to the end of his life, those who 
had the privilege of paying such visits profited always 
from contact with a truly philosophic mind and a 
stimulating personality. His wide learning was at the 
service of all. 

Born in 1864, he was the son of A. J. S Bles of Man- 
chester. When fourteen years old he was sent to а 
school 1n Hanover where the teaching of science seems 
to have been exceptionally good. Family interests led 
him at the age of eighteen years to start in his father's 
business at Manchester; but his own interests directed 
him from the first into scientific company. Не joined 
the Manchester Microscopical Society and became its 
secretary. Thus arrived the turning-point of his life. 
He came under the 1nfluence of Milnes Marshall, who 
saw his bent and genius, and for whom Bles then 
&cquired, and ever afterwards retained, great love and 
admiration. He joined the Owens College, attended 
Milnes Marshall’s classes, and in 1890 became, with his 
teacher, joint author of papers dealing with the de- 
velopment of amphibia, a subject which for some time 
remained one of his chief scientrfic interests. About 
this time he went to occupy a table at Naples and re- 
turned te carry out the duties of junior demonstrator 
of zoology at the Owens College. From 1892 until 1894 
he was Director df the Marine Biological Association's 
Station at Plymouth. He went up to Cambridge in 
1895 and took & research degree in 1898. When 
Prof. J. Graham Kerr was appointed ‘to the chair 
of natural history at Glasgow, Bles accompanied him 
аз his assistant and remained at the University until 
1907, when he went to live at Iffley, Oxford. 

In 1911 Bles removéd to Cambridge. Before his 
last migration his scientific reputation had been made 
by the publication of important papers ; especially by 
one which appeared in the Transactions of the Royal 
Society of Edinburgh in 1905 on the life-history of 
Xenopus Leos, and another dealing with the develop- 
ment of certain Anura published in the volume issued 
by the Cambridge University Press as a memorial to 
John Samuel Budgett. Of these two papers describing 
work of fundamental importance, Prof. W. E. 
writes: “They are very characteristic of Bles’ work and 
scientific attitude. He would take an immense amount 
of trouble over the smallest detail, lingering over it 
with a loving care. . . . The plates in these two papers 
could scarcely be surpassed, either for accuracy of 
detail or beauty of execution—the result of laborious 
co-operation between the author and the artist, Mr. 
А. К. Maxwell. It is worthy of note that these plates 
contain the first scientific illustrations produced by 
this artist whose work is now so well known to bio- 
logists." The interest of the artist in such work must 
have been stimulated by his early collaboration with an 
investigator like Bles, whose own love of accuracy and 
beauty of execution were so great. 
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After his Cambridge laboratory was equipped, Bles 
started to breed various species of rare amphibia, a 
difficult enterprise in which he had the assistance of his 
devoted wife. This work was carried out with elaborate 
eare and led to most interesting scientific observations, 
especially with regard to certain little-studied aspects 
of metabolism, to the significance of which Bles was 
keenly alive. The most important work of his Cam- 
bridge period had been begun at Oxford. It consisted 
of an elaborate and highly origina study of Arcella by 
microchemicél methods, during which Bles developed 
& very beautiful technique and obtained results of t 
importance. Unhappily, the inhibitions to which re- 
ference has been made became exaggerated in his latest 
years, largely because of continued ili-health, and the 
results of this prolonged research, though known to, 
many, have not yet appeared in print. A paper was 
practically finished, however, and very fine drawings 
are available for its illustration. Its publication will 
be secured in the immediate future under arrangements 
made in the author's will. 

Bles was not merely a scholarly biologist in a very 
wide sense, he was also а man of fine general culture ; 
music, literature, and the arts all made & vivid appeal 
to him. He had, moreover, a true sense of values and 
& very beautiful appreciation of the relative importance 
of things. His knowledge was of the widest, but so 
philosophic was the cast of his mind that synthetic 
thought was essential to him. He endeavoured always 
to see things as & whole. Е. С. HOPKINS. 





Pror. V. A. STEKLOV. 

Pror. VLADIMIR ANDREJEVICH STEKLOv, member 
and vice-president of the Russian Academy of Sciences, 
an eminent and well-known mathematician, died at 
Talta: (Crimea) on May зо. 

Steklov was born in 1863 in the province of Nishni- 
Novgorod as the son of a country priest. He attended 
a classical school at Nisbni-Novgorod and afterwards 
entered the University of Moscow to study medicine, 
but he soon left Moscow and went to Kharkov to study 
mathematics under Liapunov and became his most 
gifted pupil and lifelong friend. He graduated at 
Kharkov, took the usual degrees of magister and doctor 
of mathematics, and was appointed professor at this 
University. His first work, “ On the Motion of a Rigid 
Body in a Fluid,” was published in Russian in the 
Memoirs of the Mathematical Society of Kharkov. In 
this paper he found several new ‘ integrable’ cases of 
this problem. His thesis for his doctorate was ‘ On 
the Principal Problems of Mathematical Physics.” 
Such problems formed the basis of his subsequent 
numerous investigations, extending over a period of 
nearly thirty years. In these investigations he estab- 
lished his “ théorème de fermeture," relating to the 
development of arbitrary functions in infinite series of 
“ fundamental functions" depending on the roots of 
transcendental equations. Such expansions occur fre- 
quently in mathematical physics, the Бошпег series 
being the simplest special case. Steklov introduced 
the necessary rigorousness into the problems of mathe- 
matical physics, in proving the existence of the solu- 
tions and the conditions of convergence for the series 
used. He summarised his researches in a treatise “ On 
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the Differential Equations of Mathematical Physics ” 
recently published by the Russian Academy of Sciences 
їп two volumes. The complete list of his scientific 
papers contains about 120 items. These papers are 
ү lished mostly in French, in the Memoirs of tho 

ussian Academy of Sciences, the Annales de PÉcole 
Normale Supérieure, the Annales de PAcadbmis de 
Toulouse, and others. 

As a lecturersSteklov was widely known while he was 
professor in the highét branches of theoretical mechanics 
and mathematics, first at Kharkov and then at St. 
Petersburg (now Leningrad), . 

Steklov was elected & member of the Russian 
Academy of Sciences in тото, and in 1919 became vice- 
president of the Academy. The task of the vice- 
president was at that time a most difficult one. The 
vice-president is responsible for all the administrative 
work of the Academy and of its numerous institutions ; 
he has to control the yearly expenditure and to super- 
intend the proper use of the funds. Steklov proved 
to be just as able an administrator as a man of science : 
with open mind, sound judgment and firm hand, he 
steered the Academy safely through the hardships of 
the years 1919-22. А. KxILOYX. 
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WE regret to announce the followmg deaths : 


Miss Gertrude Bell, oriental secretary to the High 
Commissioner of the Iraq, Baghdad, since 1920, and 
inguished for her travels in and knowledge of the 
peoples of Arabia, on July тт. Я i 
. Mr. А. G. Charleton, ү ident of the Institu- 
tion of Mining and urgy, and author of 
numerous works on ore-mining and treatment, on 
July 7, aged sixty-eight years. _ 

Mr. W. Temple Eranks, C.B., lately Н.М. Comp- 
troller-General of Patents, Designs, and Trade Marks, 
on July 4, aged sixty-three years. А 

Мг. Е. Harrison Glew, M.B.E., а pioneer m the 
utilisation of radium and its salts for tion 
of luminous paint and other purposes, on july то, 
aged sixty t years. 

Sir Peter Scott , emeritus profeseor of mathe- 
matics in the United College at the University of St. 
Andrews, on July 5, aged seventy-five years. 


logist in the Bureau of Plant Industry at 
ashington, D.C., on June 7, aged fifty-five years. 
Rev. T. R. R. Stebbing, F.R.S., the distin gushed 
naturalist and worker on Crustacea, on July 8, aged 
ninety-one years. 





‘News and Views. 


On July 7, in the presence of a large and representa- 
tive gathering in.a spacious marquee, Mr. Neville 
Chamberlain laid the foundation stone of the new 
Londen School of Hygiene and Tropical Medicme, 
the result of a gift of 2,000,000 dollars from the 
trustees of the Rockefeller Foundation. The chair- 
man of the Board of Management, Sir Alfred Mond, 


in introducing Mr. Neville Chamberlain, reviewed the’ 


steps which had led to the foundation of the School. 
He pointed out that the former Chancellor of the 
Exchequer, Sir Robert Horne, had recognised the 
great importance of such an institution and had 
&greed that the British Government should make 
itself responsible for its maintenance. As a result of 
representations made by Mr. Neville Chamberlain to 
the present Chancellor of the Exchequer the building 
was being expedited, a grant of дооо]. per annum 
being made by the University Grants Committee and 
One of 4000/. per annum'from the Rockefeller trustees 
for immediate developments. He was able to an- 
nounce that though Sir Cooper Perry is retiring 
from the post of Principal Officer of the University of 
London, his services are being retained on the Board 
of Management of the School, of which he has con- 
sented to be vice-chairman. Mr. Ormsby-Gore, 
Under-Secretary for the Colonies, in a most lucid 
and convincing manner, spoke of his recent experi- 
ences оп a tour of the colonies and his conviction 
that hygiene and sanitation are the most vital of all 
the problems connected with the future development 
of the vast territories under the charge of Great 
Britain. The importance of a school like that being 
founded in London could not be overestimated. ` 


Mr. NEVILLE CHAMBERLAIN said that the building, 
the foundation stone of which he was to lay, was a 
résult of co-operation between the two great English- 
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nations. It had been noted that the teach- 
ing of public health ın London is carried on in a 
number of separate institutions, and it was realised 
that its concentration in one school would un- 
doubtedly conduce to greater efficiency in teaching 
and research work. It was further realbed that 
public health is not only necessary in the British 
Isles, but is of even greater impartance in the tropical 
possessions of Great Britain. It was this fact which 
led to the incorporation of the London School of 
Tropical Medicine, founded in 1899 by Мт. Joseph 
Chamberlain. The new School would deal with 
hygiene in its widest applications, and before it lies a 
future in which it would not only be of national but 
also of imperial and even world-wide importance. Itis 
probably destined to be famous as the greatest centre 
in the world for research and instruction on one of: 
the most beneficent of all the activities of the human 
race. Reviewing the departments of the new School, -. 
Mr. Chamberlain said these would comprise: (т) 
Physiology ; (2) chemistry and bio-chemustry ; (3) 
bacteriology and immunology; (4) epidemiology and 
vital statistics; (5) medical biology;, (6) sanitary 
science and public health in general. The School 
would be fitted with the latest types of apparatus 
and equipment, and would develop a great teaching 
museum in graphic form, intended not only for the 
student of hygiene but also for those of the general 
public who would care to visit ıt. With this pro- - 
gramme before it there is every prospect that post- 
graduate students would gather from all parts of the 
world, and there can be little question that mén and 
women will receive the best possible instruction in 
the methods of disease prevention. After the founda- 
tion stone had been laid Dr. Andrew Balfour, Director 
of the School, presented Mr. Neville Chamberlain and 
Mr. Ormsby-Gore with seals as mementoes of the 
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important occasion, the success of which they Һа so 
ably ensured. 5 


Ат 29 Great Pulteney Street, Bath, а corporation 
committee, under the chairmanship of Mr. T. Sturge 
Cotterell, has erected the forty-second mural tablet in 
commemoration of distinguished people definitely 
connected with the city This last one states that 
“ In this house William Smith, the Father of English 
Geology, dictated ' The Order of the Strata,’ December 
1ith, 1799” The house was that of the Rev. Joseph 
Townsend, and it was the Rev. Benjamin Richardson 
who held the pen. Thus, the first written statement 
of Smith's ideas, was distributed in many copies to 
geologists at home and abroad. The tablet was un- 
veiled on July ro by the president of the Geological 
Society of London, Dr. F. A. Bather, in the presence 
of the mayor and & company that included many 
leading geologists. The chief guests were entertained 
to lunch at the Gmldhall by the mayor (Mr. Cedric 
Chivers) and mayoress (Madame Sarah Grand), after 
which a meeting at the Royal Literary and Scientific 
Institution was addressed by Dr. Bather. 


Dr. BATHER showed in his address how the con- 
clusions of William Smith flowed naturally from his 
surveying work in the neighbourhood of Bath, and 
how the society of the city afforded a fertile field for 
their reception Smuth’s leading ideas, a revelation 
to his contemporaries, formed the starting-point and 
the necessary foundation of all tectonic and all 
historical geology; they have been the only sure 
guide in the great industries of coal-mining and oil- 
getting; and they alone have afforded the proofs 
without which evolution would have remained an in- 
effective dream. Prof W. B. Scott, of Princeton, 
emphasised some of these thoughts by reminding the 
company that Hutton himself had not conceived the 
possibility of an historical geology, and that among 
those who failed to understand the principles of 
Wiliam Smith even Herbert Spencer could be 
reckoned. Among other speakers were Profs. S. H. 
Reynolds and H L Hawkins, and the chairman, 
Mr. P. E. Martineau, who is doing so much to revive 
the geological museum of the Institution. 


MATHEMATICIANS usually look to the Britsh As- 
sociation only to satisfy their curiosity as to progress 
in other subjects than their own, but for this year's 
meeting &t Oxíord ап attempt is being made to 
provide а broad platform for expression among them- 
selves. On three mornings Section A will divide, 
mathematics separating from astronomy and physics, 
and several speakers have undertaken to describe in 
terms intelligible to mathematicians generally, not 
merely to experts ın one branch or another, recent 
lines of advance and outstanding problems that are 
being attacked in mathematics itself. Subjects are 
found in mathematical logic and ın rational dynamics 
as well as 1n the central regions of analysis, and every 
problem is to be expounded by some one who is at 
work upon it. It rests with the mathematicians of 
Great Bntain, amateur аз well as professional, from 
the schools as well as from the universities, to prove 
by their attendance that an effort to give in simple 
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language some idea of the present vitality ot mathe- 
matics appeals to a genuine interest. Only a fraction 
of the possible subjects can be touched at one meeting, 
and if this year's experiment is successful, the British 
Association will have discovered a function which can 


be continued beyond the circle surrounding its present 


origin and may even be found to be regular almost 
everywhere. 


Тнк interesting lecture given py Mf. С. Е Elwell 
on May 5 to the Royal Society of Arts on the past, 
present, and future of radio ıs published ın the June 
number of the Society's journal. Не divides tbe 
subject into radio telegraphy, telephony, and mis- 
cellaneous applications. He points out that it is 
possible to talk to ships at sea by an ordinary sub- 
scnber’s telephone. Such relaying of wire hne - 
telephony has even been done after the speech has been 
transmitted 5500 miles. The rapid progress of broad- 
casting is due to the demand forit. There are already 
two million receiving sets in use in Great Britain, and 
five million in the United States. There is a field for 
the transmission of speech by radio over electric light 
wires and transmission lines. Considerable progress 
has already been made in this direction in Italy, 
Germany, and the United States. It will do much to 
relieve the overcrowded ether. The three-electrode 
valve has already cheapened the cost and considerably 
extended the field of telephony. А few years ago, 
conductors weighing 150 Ib. per mile were necessary 
for long-distance transmission. Better speech is now 
possible over greater distances with conductors of 
only one-fifth the weight. Considering that mullions 
of miles of telephone circuits are in existence and 
that extensive developments are in progress, the 
value of the copper that is being saved 1s very large. 
A picture of a cheque has been sent across the Atlantic 
by radio and has been honoured within an hour of its 
receipt. It is possible that picture films may be sent 
by radio. In the art of television notable progress is 
being made by J. L. Baurd, and developments may be 
expected. Many problems in connexion with the 
prevention of collisions at sea and between aeroplanes 
in the air still remain to be solved. A solution of one 
of these problem would probably also be applicable 
to the other. Even in competition with submarine 
telegraphy, radio is making progress. Radio tele- 
graphy carries 30 per cent. of the message traffic 
across the Atlantic. 


ACCORDING to a telegram of July 6 from The Hague 
(printed in the Times for July 7), another serious 
earthquake since June 28 has occurred on the west 
coast of Sumatra, but the date в not given. The 
epicentre is said to lie between Fort de Kock and 
Solok—that is, some miles to the north or north-east 
of Padang. The brick houses that withstood the 
earher shock were destroyed and the number of lives 
lost is placed at 400. The recent shocks occurred in 
а district lying many miles to the north-west of that 
visited by the great earthquake of June 12, 1893, 
but im a part of the island disturbed from time to 
time by destructive earthquakes, one of tlie most 
important being that of May 17, 1892. This latter 
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earthquake is of interest, as it was the earliest in which 
crust-movements were measured by a repeated tri- 
angulation of the district. Prof. Н. F. Reid, from a 
study of the displacements (Bull. Sets. Sóc. Amer., 
vol. -3, 1913, pp. 72-79), infers that the movemen 
took place horizontally along a N N.W.—S.S E. faul 
150 ог 200 km. in length, the west side moving to 
the N.N.W. and the east side to the S.S.E., the total 
relative slip being F +s or 4 metres. The movements, 
both in nature and amount, bear a close resémblance 
to those which took place along the San Andreas fault 
at the time of the Californian earthquake of 1906. 


REPLYING to a question in the House of Commons 
on July 12, Mr. Ormsby-Gore, Under-Secretary for 
the Colonies, said that arrangements have been made 
by the Department of Scientific and Industrial 
Research for communicating regularly published and 
other information as to the work done under its 
auspices to Dominion Government research organisa- 
tions, to the principal unofficial research centres, and 
to the Governments of India and the Colonies. In 
return, valuable information is being received by the 
Department from the oversea parts of the Empire 
Similar arrangements for the exchange of information 
on agricultural research are in force; and it is 

proposed that a conference on the subject of inter- 
Imperial co-operation in agncultural research shall 
be held in the autumn of 1927. Invitations to this 
conference were issued last year to the Governments 
of the Dominions, Colonies, and Protectorates. 


A MEMORIAL tablet has been placed in the Dominion 
Archives building, Ottawa, in memory of sixteen 
members of the Canadian Arctic Expedition, 1913-18, 
who perished during the expedition in widely separ- 
ated sections of the Arctic. In addition to the 
inscription ‘‘in memory of those who ‘perished, 
Canadian Arctic Expedition, 1913-18," and the names 
in alphabetical order with the ranking of each, there 
18 an inscription at the foot of the tablet: “ for 
Canada and for Science—pour la patrie et pour la 
science." Of the five niembers of the scientific staff 
who are thus commemorated, one is a Canadian, son 
of the late Dr. A. E. Malloch, of Hamilton, Ontano, 
and & member of the Geological Survey of Canada. 
с Henri Beuchat, anthropologist, was a distinguished 
. writer on American archeology and ethnology from 
Paris, Bjarne Mamen, topographer of Oslo, Norway, 
had served on the Norwegian-Spitsbergen Expedition 
before taking part in the Canadian expedition. James 
Murray, oceanographer, and Alister Forbes Mackay, 
surgeon, were from Scotland, and had been with 
Shackleton in the Antarctic. Peter Bernard, master 
of the Mary Sachs, a native of Prince Edward Island, 
lost his life, as did Charles Thompeon, seaman, while 
crossing Banks Island in the winter of 1916-17. 
André Norem, Daniel Wallace Blue and John Jones 
were buried on the north coast of Alaska, Baillie 
Island and Victoria Island, N.W.T. After the sinking 
of the D. С. S. Kariwk, north of Siberia, in January 
1914, four men were lost attempting to reach Wrangel 
Island “over the sea ice: James Murray, Alister Forbes 
Mackay, Henri Beuchat, and a seaman, Stanley 
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Mofris. Another party of four, led by First Mate 
Alexander Anderson, consisting of Charles Barker, 
John Brady and Edmund Golightly; seamen, suc- 
ceeded in reaching Herald Island, but their fate was 
not known until a whaling vessel calling at the island 
in. 1924 discovered fhe relics of the party on the 
beach. George Breddy, seaman, died on Wrangel 
Island, as the result of an accidental gunshot wound, 
and George Malloch and Bjarne Mamen, perished from 
scurvy at Rodgers Harbour, Wrangel Island, in 
May 1914. 

Sir J. C. Возе, atinata has been diving КЕ 
and demonstrations recently in Great Britain on plant 
stimulus and response. This is a subject to which he 
has devoted his energies for many years, and he has 
devised various delicate instruments for magnifying 
the minute responses of the plant to stimuli. Plant 
physiologists have not hastened to take up the use of 
such instruments, which would surely by their delicacy 
yield interesting results in-the hands of any skilled 
experimenter. There is still much to learn about 
plant response, and Sir Jagadis has done useful work 
in directing attention to the delicacy of the plant as a 
responding mechanism. In a recent lecture at the - 
Royal Society of Arts He referred to the sensrtiveness 
of the plant to ether vibrations, not only to visible 
light but also to the ultra-violet and to octaves of long 
invisible waves. He also referred to the death spasm 
accompanied by an electric discharge, which he believes 
to take place when the plant dies but before 1t begins 
to droop and wither. 


Tae memory of Benjamin Harrison and his life-long 
devotion to archwology, and particularly to the study 
of the evidence of man’s earliest handiwork in the 
form of stone implements, will be appropriately 
preserved as a result of the efforts of the promoters 
of the “ Benjamin Harrison Memorial Fund.” On 
Saturday last, July to, a tablet to his memory was 
unveiled in Ightham Church, and as part of the 
memorial ceremony the title-deeds of the Coldrum 
Stone Circle at Trottiscliffe, Kent, which has been 
purchased out of the contributions to the Fund, were 
handed over to the National Trust. Admirers of 
Benjamin Harrison, who are many, will be gratified 
that the preservation of this most interesting relic of 
early man should be assured, and that it should be 
associated with the memory of one of the most devoted 
of the pioneers in archseblogical studies in England 

A LETTER from Lord Onslow appears in the July 
issue of Маз, putting forward a plea for the preserva- 
tion of specimens of ethnographical interest in Great 
Britain at present in private hands. It is pointed 
out that the nineteenth century being primarily a 
century of settlement, as opposed to the two preceding 
centuries which constituted the age of discovery, it 
was pre-eminently the century of the collector, and 
there must remain in private hands a large number of 
ethnographical objects which were acquired before 


-their use among primitive peoples had been super- 


seded by articles of European manufacture. If 
immediate steps are taken, it should be posible to 
preserve а large number of objects of great ethno- 
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graphical.and histonc value, and іп many cases to 
record their history and provenance. The Council of 
the Royal Anthropological Institute has appointed a 
committee to explore the possibilities of the situation. 
Lord Onslow has consented to act as chairman of the 


We are glad to know that it is proposed to establish 
а memorial to the late Мг. Е. S. Spiers, secretary of 
the Faraday Society and of the Institute of Physics, 
to remind future generations of his valuable services 
to science and human welfare It is suggested that 
a memorial lecture, to be paid for out of the interest 
on the fund subscribed, shall be instituted under the 
auspices of the Faraday Society. ‘A committee to 
promote this appeal has been formed, with Sir Wilham 
Bragg as chairman, and the sum of about 130/ has 
already been subscribed We are sure that many 
who have been associated with Mr. Spiers in scientific 
meetings and the preparation of papers and reports 
will desire to add to this sum. Contributions should 
be sent to the assistant honorary secretary, Miss M 
Parsons, of the Faraday Society and the Institute of 
Physics, at go Great Russell Street, WC 1 Cheques 
should be made payable to Prof. A. W. Porter and 
crossed “ F S Spiers Memorial Fund A/c.” 


ARRANGEMENTS are being made by the Regional 
Survey Association to hold a meeting at Richmond, 
Yorkshire, on September 1-10 next The district, 
which is nch in historical associations and natural 
beauty, will be studied from as many points of view 
` аз possible—physical, geographical, historical and 
social. Lectures will be given by specialists in these 
subjects, and these will be supplemented by practical 
work and observational excursions in the neighbour- 
hood. The latter will cover Barnard Castle, Muker 
and Keld, Leybum in Wensleydale and Cattenck 
Bridge, localities which will afford exceptionally 
favourable fields for research. Full particulars may 
be obtained from the Secretary, Leplay House, Bel- 
grave Road, London, 5 W.1. 


THE report on the Health of the Army for the Year 
1924 has recently been issued (London: H.M 
Stationery Office, 1926. 35. 6d. net). Efforts have 
been made to expedité issue, with the result that this 
report appears within about four months of its pre- 
decessor. A melancholy interest attaches to it, for 
it 18 signed by the late Sir Wiliam В. Leishman, 
Director-General, A M.S. The improvement in the 
health of the troope, noted in previous reports, was 
maintained during 1924, with the exception that the 
admission ratio shows a fractional increase over 1924, 
due to influenza Tonsillitis again caused a large 
number of admissions to hospital, and middle ear 
disease heads the list of diseases causing the greatest 
loss of men through invahding. Interesting details 
are given both of the medical measures and equip- 
ment employed in the army in the treatment of disease 
and of the hygienic and other measures now taken to 
prevent disease and to improve the lot of the soldier. 


Tue technical programme has now been issued of 
the sectional meeting of the World Power Conference, 
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to be held at Basle оп August 31-September 8 1n the 
halls of the International Exhibition for Navigation 
and Utilisation of. Hydraulic Power. Five broad 
subjects of discussion have been arranged: (a) 
aülsation of water power and inland navigation, 
(b) exchange of electrical energy between countries, 
(с) relation between the hydraulic and thermal 
methods of generating electricity, (d) electricity in 
agriculture, (e) railway electrificgtion.” At the con- 
clusion of the meeting, an official tour of Switzerland 
will be made, lasting from September 9 until Septem- 
ber 12. Communications for the British National 
Committee should be addressed to the Secretary, 
World Power Conference, 36 Kingsway, London, 
W.Ca. 


Он May зо, Dr. Truman Michelson, of the Bureau of 
American Ethnology, left Washington for the reserva- 
tion of the Fox Indians at Tama, Iowa, where he will 
study the ritual of the religious ceremonies which are 
held in the spring and autumn. He will afterwards 
proceed to Wyoming to study the language of the 
Arapaho, which appears to be a widely divergent de- 
nvatve of Algonquin. This is the fifteenth consecu- 
tive season that Dr. Michelson has spent among the 
Fox Indians, from whom he has collected a large 
amount of anthropological material. Some of this 
material appears in the latest volume published by 
the Bureau of American Ethnology, but the greater 
part awaits publication owing to the lack of funds. 
This is the more to be regretted as the Fox are a 
reticent people with an interesting history—they con- 
tnbuted materially to the loss of Canada by the 
French to the British by breaking up the trade route 
from Louisiana to Canada—and although they suffered 
some admixture with European blood in the early 
days of American colonisation, they have since stub- 
bornly maintained their racial purity. 


Ам announcement has been issued of the fifth com- 
petition, for 1926, for the Patxot prize, which was 
instituted in 1922, primarily to stimulate research in 
Catalonia in the physical sciences and mathematics, 
by M. Raphaël Patxoti Jubert. The prize for 1926 
will be 5000 pesetas (present value about 160/), and 
the jury of award will consist of two specialists and 
the founder of the prize, who retains rights of pub- 
lication. Competing works should be addressed to 
Rue de 1а Cucurulla, 1 et 3, Barcelona, and must be 
received by December 31, 1927. They may be in 
Catalan, any Latin tongue, or Englsh, and the sub- 
ject ıs the meteorology of the western Mediterranean, 
and more especially of the Catalan coast. One com- 
pettion for 1924 (10,000 pesetas) for а documented 
monograph relating to the bistory of the physical 
sciences or mathematics in Catalonia in the Middle 
Ages, closes on December 31, 1928. Another pnze 
for 1924 was not awarded, although three memoirs 
on physiographic studies of Catalonia were entered, 
for which minor awards were given. The prze for 
1925 (5000 pesetas), which closes on December 31, 
1926, is for a monograph in Catalan on atmospheric 
physics applied to Catalonia. 
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Upon ив title page the Journal of ts Royal Agri- 
cultural Socsty of England beara the Society’s 
distinctive motto “ Practice with Science," In view 
of the latter epithet it is entitled to notice here. 
Under the heading “ Special Articles ” there are 1m 
vol 86 eight papers, of which many of the authors 
bear well-known names either in ‘Practice’ or 
' Science." The most arresting contribution is one 
on the “ Use of the Dynamometer in Soil Cultivation 
Studies" by Dr. Keen, of Rothamsted. This gives 
a summary of the novel results obtained by the use, 
for the first time, of an instrgment of real precision 
in measuring the draft of tillage implements, the 
unexpected result being that draft does not necessarily 
increase pro rata (even in linear dimensions) with 
speed. In regard to tillage problems, however, one 
may be permitted to suggest (as Wren Новкупа 
believed almost a century ago) that the future of 
economical tillage lies with a rotary implement rather 
than with the plough, designed, as the latter 18, to 
suit the slow-moving ox or horse. The Oxford 
Research Institute in Economics contributes a timely 
article on the sugar-beet position. For the first time 
in the rather turgid literature on this subject, attention 
is directed to the fact that the introduction of this crop 
on any extensive scale necessarily contracts, in a 
‘serious degree, the provision of animal food, and 
consequently raises questions of fundamental eco- 
nomic importance to British farming, dependent as 
this is, to a pre-eminent degree, on animal husbandry, 
The Society has recently established a Research 
Committee, but judging by its present report 1ts title 
‘should be, with gréater justice, the Field Investigation 
Committee; for it is almost wholly concerned with 
interesting and valuable practical trials in such 
subjects as green manuring, lucerne. growing, malting 
barley trials, grassland improvement, and so forth. 


ProF. А. Е. von EISELSBERG, professor of surgery 
in the University of Vienna, has been awarded the 
Lister medal, grven by the Royal College of Surgeons 
of England, for distinguished contributions to surgical 
science, 


* Tse Council of the National Tostituto of Agricul- 
tural Botany has awarded the Snell Memorial Medal 
for the year 1925 to Dr. К. №. Salaman. The medal 
is given annually to mark distinguished work in the 
sphere of potato husbandry, and has been awarded 
to Dr. Salaman in recognition of his eminent services 
in the study of the problems connected with the 
breeding and the diseases of potatoes. The medal 
will be presented to Dr. Salaman at the public 
i on of the trials at the Potato Testing Station, 
Ormskirk, on August 19. 

Pror. CARL Drenzr, professor of palwontology in 
the University of Vienna, has been elected a foreign 
member of the Geological Society. The following 
have been elected foreign associates of the Society: 
Dr. A. L. Day, of the Geophymcal Laboratory, 
Washington, D.C.; Prof. Otto Jækel, profeseor of 
geology and paleontology in the Univermty of 
Greifswald; Prof. Maximin Lohest, professor of 
geology and physical geography in the University of 
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Liège; and Prof. Pierre Pruvost, professor of geology 
and applied mineralogy in the University of Lille. 


Tue Vienna Academy of Sciences has elected as 
honorary member Dr. Ernst Fuchs, emeritus professor 
of ophthalmology in the University of Vienna, апа the 
following as foreign corresponding members: Prof. С. 
H. Hardy of Oxford, Dr. C. V. L. Charlier of Lund, Dr. 
S. Ramon y Cajal of Madrid, Dr. О. Richter of Brinn, 
Prizés have been awarded to Dr. A. Franke for his work 
on the formation and transformation of glycols, and to 
Dr. С. Stetter for.his work on the determination of 
the masses of atomic fragments. The prize offered at 
the instigation of Dr. Hans Vaihinger, president of 
the Philosophicdl Society ‘‘ Asif,” for an essay оп 
“Fictions in Mathematics” has been awarded to 
Dr. C. Betsch of Kannstatt, and Dr. М. Draeger of 
Chemnitz has been highly commended, 


Тнк publication of the British Jowrnal of Experi- 
mental Biology has been undertaken by the Cambridge 
University Press. It is the organ of the Society for 
Experimental Biology, but contributions are 
from other than members of that body. It is edited 
by Mr. J. Gray, with the assistance of Dr. F. A. E. 
Crew and others. 


Mazssrs. Dulau and Co. Ltd. 34 Margaret 
Street, W.1, have just issued a useful catalogue 
(No. 143) of some 1200 second-hand books on phyto- 
pathology and horticulture. It зз conveniently . 
arranged under’ the headings:  phyto-pathology, 
fungi, mosses and hepatis, lichens, diatoms ала ' 
desmids, alge and plankton, ferns ‘and lycopods, 
cryptogamia, botany, floras, gardening, herbals, etc, ; 
and agnuculture and economic botany. 


ANOTHER of Messrs Н Sotheran and Co.'s well- 
known catalogues has just reached ns. Its number 1з 
Воо (or “ Catalogue of Science and Technology," 
No. 111, Part vii.: x. and x), and in it are particulars 
of nearly ооо second-hand works on chemistry and 
chémical technology. The classification 1s as care- 
fully carried out as in earlier parts of the catalogue, 
and there are the valuable bibliographic details and 
comments which one looks for in this publication 
which is of the greatest usefulnees to collectors and 
hbrarians of scientific publications. Applications for 
the catalogue should be made to Messrs. Н. Sotheran 
and Co., 140 Strand, W.C.2. 


APPLICATIONS are invited for the following ap- 
pointments, on or-before the dates mentioned :—An 
assistant lecturer in the Education Department of the 
University of Leeds with, preferably, qualifications 
and experience ш teaching science or geography—The 
Registrar (July 19). A demonstrator in mathematics 
at the Royal College of Science, and a demonstratar 
in mathematics at the City and Guilds (Engineering) 
College—The Secretary, Imperial College of Sciente 
and Technology, South Kensington, S.W. 7 (July 26). 
An assistant librarian at the University College of 
North Wales, Bangor— The Registrar (July 26). A 
lecturer in physical chemistry in University College, 
Dundee—The Secretary and Registrar, The Uni- 
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versity, St. Andrews (August 16). А lecturer in 
zoology at Armstrong College, Newcastle-upon-Tyne 
—The Registrar (August 28). А principal of the 
Univeraity College of North Wales, Bangor—The 
Registrar (October 1). A chief science mistress at 
the County School for Girls, Beckenham; or a 
temporary post until Christmas and а permanent post 
in September or January—The Head Mistress (marked 
“Science Post"). Directors of propaganda for calcium 
cyanamide in India and in Ceylon respectively—The 
Director of Propaganda for Calcium Cyanamude, 
Adelaide House, King William Street, EC 4. An 
assistant entomologist under the Empire Cotton 


Й 


Growing Corporation for work on cotton pests ір the 
Union of South Africa—The Secretary. Empire Cotton 
Growing Corporation, 2 Wood Street, Westminster, 
S.W.r. Ап assistant master at Soham Grammar 
“School to take charge of practical instruction in Nature 
study, horticulture, and the elements of agricultural 
science—The Secretary for Education, County Hall, 
Cambridge. ‘ms ie 
. 

ERRATUM.—In the issue of July то, p. 64, col т, 
hne 21 of paragraph on “Syver Iodide in Gelatin 
Iodo-bromide Emulsons ” : for '" 440 mm." read 


e 440 да” 


Our Astronomical Column. 


FInLay’s Сомит —Mr. S. Hasunuma, of Tokyo, 
who has calculated the bations of Finlay's 
comet (Asir Nach. 5453), finds that they delay the 
penhelion passage until August 7, which 13 some six 
weeks later than the approximate value assumed in 
the ВА А Handbook The effect is to bring the 
comet into a more favourable position for observation, 
во that its detection this summer 1s now quite probable 
The following ephemeris for об 18 based on perihehon 
August 3:0. 


R A. М. Decl. 
July 18 3^ 347 13° 48' 
» 26 3 409 16 38 
Aug 3. 4 169 18 56 


A change of +4 days in perihelion date diminishes 
the RA by about от and the Decl. by about 90’ 
The comet must be looked for low in ihe east just 
"before dawn 


Тнк Сомшмхс Pzrssrps-—-The earlier meteors of 
this famous shower have been perceptible since the 
opening of July, and it 18 very interesting to trace the 
development of the display and the motion of its 
radiant from night to night through the constellations 
of Andromeda and Perseus.  - 

This year should provide а shower of more than 
usually prominent aracter, for the. moon will be 
new on August 8 and practically invisible at the period 
of the maximum. 

The radiant moves E S E. in а line corresponding 
to 39° north of the ecliptic, and its positions on four 
dates in July, August, and September are as follow : 


Star naar 


July r5 . 15°+47° Pm Andromede 

August 1 31°+52° то° № Gamma Апаготейг 
Augustis  . 49° +574° 84° М Alpha Perse. 
September г . 69°+6r§° 2° W. Beta Camelopardalis. 


New observations should be apphed to test the accu- 
racy of these approximate positions. The Perseids 
usually leave streaks, and these are occasionally very 
enduring in the case of the brighter meteors, so that 
ther directions of flight may be recorded with 
considerable fidelity. 
Some hundreds of the Perseids have had Һе real 
ths computed, and there seems little necessity for 
er data of this sort except on nights near the 
commencement or end of the display, when double 
observations will give good and certain radiants. It 
will be interesting, however, to learn more of the 
minor contemporary showers. Observers, in com- 
paring one year’s results with others, should make 
such allowances аз appear to be required res Е 
tbe weather, борда, etc. The hours of o - 
tion are also important as greatly affecting the 
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altitude of the radiant and the number of meteors 
~ distributed. 


THE SIMEIS OBSERVATORY REFLECTING TELESCOPE. 
—The report of the Pulkovo Observatory for 1925 has 
been published. The most important work done 
during this year is considered to be the erecting of the 

о inch (т metre) reflecting telescope at the Simeis 
Siac in the Crimea, which 1s affihated to the 
Pulkovo Observatory. The reflector was made at the 
works of Sir Howard Grubb and Sons, Ltd, and a 
brief description of it 18 to be found in NATURE of 
April 12, 1924 (vol. 113, p. 550). 

In the report some interesting details are given 
relating to the erection of the instrument. The 
masonry was started on June 6, 1925, and at the 
beginning of November the mechanical parts of the 
revolving dome were so far ready that the erection 
of the reflector ud pcd with Finally the 
large mirror was in its case with great pre- 
cautions, and was fixed to the tube. 

By the end of the year the reflector was mounted, 
with the exception of the clock-work. Movement of 
the instrument by hand is tiny enough the total 
weight is 6$ tons. The mec cal parts of the 
instrument work perfectly, the construction being the 

hest type of technical achievement 

e programme of research being Sp nda on the 
quahty of the mirror, а preliminary laboratory teet 
was made dunng the summer months by Hartmann's 
method at the centre of curvature of the mirror. 
The conditions during the test were purposely chosen 
far from favourable and ee closely to the 
average conditions in the dome Quite apart from 
the mounting, ıt 18 very im t to have a thorough 
knowledge of the shape of the murror. A series of 
independent photographs were taken on different 
days and were examined, in order to get an idea of the 
mirror'sshape. The following details are noteworthy. 
The results of measurements of different photographs 
taken on the same day give very nearly the same 
results. The zonal aberration is exceedingly small, 
of the same order as the errors of measurement. The 
average departure ın different zones 18 about 0-03 mm. 
The accuracy of the configuration of the murror 

(departure from a paraboloid) 1s of the order of ту of 
a wave-len According to Hartmann's classifica- 
tion, the mirror may be considered as “ h end 

t' (exceedingly good). The results of the analysis 
eave no doubt that the mirror has & ect shape, 
and in comparison with data published for other big 
mirrors it certainly ranks among the best. 

Research with such an excellent instrument on 
both the mechanical and the optical sides is expected 
to give good results ш the various interesting problems 
for which the instrument is intended to be used. ^ 


‚98 


` NATURE 


[JULY 17, 1926 


__%_ 





Research Items. 


RELATIVE VALUE oF FACTORS INFLUENCING INFANT 
WELFARE.—In Parts 3 and 4 of the first volume of 
Annals of Eugentcs, Miss Ethel M. Elderton concludeg 
her exhaustive study of data from Rochdale, Bradford, 
Blackburn, Preston and Salford on infant viability 
and summarises her conclusions. These, both positive 
and negative, are of fundamental importance. The 
factors, which are ghown to be more or less closely 
associated with viability, are the health of the mother, 
the health of the baby at birth and, of much lees 
significance, the maturity of the mother and the 
position of the child in the family. The evidence is 
conflicting , but in some towns there appears to be a 
rather heavier death-rate among the infants of women 
under twenty-three years of age. Miss Elderton has 
also formed the opinion that there is.a higher infant 
death-rate among the first-born which may be con- 
cealed during epidemics of diarrhoea. Association 
with the habits of the parents and the occupation of 
the father is small; во 18 that with all other environ- 
mental conditions, e.g. poverty, whether judged by 
the income of the family or the wage of the man, and 
housing ; while no evidence is afforded that children 
born at the end of a large family suffer in vitality, or 
that bottle-feeding in itself causes a high infant 
mortahty. Nor, so far as infant mortality is con- 
cerned, has indoor вапіќањоћ any advantage over 
outdoor sanitation. The whole trend of the evidence 
is ın favour of the view that the infant death-rate is 
selective. From the point of view of the race, also, 
the success of health visitation and i жезчи is in 
the nght quere tending to assist chiefly the better 
portion of the community. Miss Elderton urges 
very strongly the need for fuller 1nformation to decide 
whether parental health and habits cause environ- 
mental conditions or whether these are responsible 
for tal health and habits. Much of the available 
evidence favours the first of these alternatives. 


Trars.—Prof. Maurice Canney, in the Journal of 
the Manchester Egyptian and Oryental Society, No. 12, 
points out that there 1s a curious resemblance in birth 
and death ceremonies which may be due to the fact 
that birth, marriage, and death all mark a change of 
state, and the ceremony may be one of initiation into 
new life Though it may be natural to guef 
by howling, wailing, and weeping, much depends upon 
how things are done. Though black is sometimes 
stated always to have been a symbob of death, it seems 
2005055 to have been of life-giving si cance, 
as, lor example, in the use of antimony and henna as 
applied to new-born babes in t. In the case of 
tears, two ideas have intermingled, but in a civilised 
community tears are almost exclusively connected 
with grief and pain, excluding the idea of life-giving, 
which is really the more primitive. The ceremonial 


weeping and bawling, which is a feature of mourning 
ritual in, for example, China, Africa, and elsewhere, 
clearly has a ial significance, its object being not 


to express grief, but to awaken and reanimate the 
dead Tears may be compared to the shedding of 
blood. The ceremony of cutting oneself for the dead 
renewed the bond of union with the hving. Further, 
tears being creative, they are potent to produce 
fertility and ensure good crops. Viren in a number 
of instances in human sacrifices, the victims are fre- 
quently tortured to make them shed tears. 


PREHISTORIC EARTHWORKS IN NORTH CARDIGAN- 
SHIRE+—A regional survey of the istoric earth- 
works of North i by Mr. I. T Hughes 
. in vol 4 of the Transactions of the Cardiganshire 
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Antiquarian Socwiy- gives a summary description, 
with plans, of 28 pacthworks which can be асака 
as true ‘ bill-top’ camps. They are confined to a 
region north of a line drawn from the sea near Llan- 
thystyd along the Wyre Valley to Trawscoed, then 
towards Ystrad Meurig and along the valley of the 
Upper Tafi. There 18, however, an important up 
along the Aeron Valley. North of the Wyre—Upper 
Terfi line they are isolated fram the camps of western 
Montgomeryshire by the Plynlimon Range. No 
camp is below the 300 ft, contour and four are above 
the ооо ft. range. The upward limit of camps 
coincides with that of cultivation and modern habita- 
tion. Some of the campe are situated in proximity 
to the sea and defend inland routes, and the distnbu- 
tion suggests that Llanrhystyd was a port of some 
importance, probably connected with the south coast 
of England by the conjectural Bronze route 
Southampton—Harlech with a branch from Evesham, 
“ aiming pe bly at Aberystwyth or some port south 
of that town." The chief metalhferous areas of 
Cardiganshire are characterised by groups of сатре. 
Place names associated with the camps near the sea, 
the valleys and the mining areas suggest Irish affinities 
which are supported by finds of a halberd, a flat celt, 
and a palstave of Irish design. The camps, therefore, 
would appear to be the centres of a community of 
Goidelic lead lords with close connexons with Ireland. 


' Without the evidence of the spade it would be unwise 


to offer an opinion as to their age 


Sort PROBLEMS IN COTTON-GROWING IN THE SUDAN. 
—The Sudan Government has published (Khartoum, 
January 1926) the report of a meeting of tbe chemical 
section of the Wellcome Tropical Research Labora- 
tories, held at Wad Medani, in which the problems 
of cottoh-growing in the Sudan Gezia were passed 
in review trom the point of view of chemist, physicist, 
and biologist. This review is particularly noteworthy 
on account of Dr. E. M. Crowther’s discussion of the 
effect of the nitrogen supply. It appears that, after 
the water supply, the moet important soil factor in the 
Gezira 1s the nitrogen supply. Cotton cultivation їп 
the Gezira in this respect shows an essential difference 
from the conditions prevailing in Egypt. 


OXYGEN REQUIREMENTS OF Fisu —Data have been 
Pom concernng the oxygen requirements of 

erent kınds of fish at various temperatures by 

А. Gardner (Min. of Agric. and Fisheries Fishery 

vest, Ser. I vol 3, No. 1, 1926: Report on the 
Respiratory Exchange in Freshwater Fish, with 
Suggestions as to Further Investigations. Pp. 17. 
London: H.M. Stationery Office, 1926. 25. nat). 
At ordinary limits of temperature, the respiratory 
notient varies between o-6 and 1, but the majority 
he round 08. Trout appear to be more sensitive to 
mse in ternperature than the coarse fish examuned. 
Even 25?C. proved fatal to a large trout, though 
smaller specimens could be acclimatised to stand 
25? for some hours. Goldfish can endure 30° C., 
but not 35? C. 


ASIATIC AND AMERICAN ELEMENTS IN THE LEPI- 
DOPTERAN FAUNAOF POLAR EUROPE.—The well-known 
Russian lepidoptenst Prof. N. I. Kuznecov has been 
working for many years on the рові of the distri- 
bution of lepidoptera in the Polar regions, While a 
comprehensive work on the subject 1s in preparation, 
he publishes some preliminary results of outstanding 
interest (Comptes rendus Acad. Scien., rad, 
1925). y species of butterflies are characterised 
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by а discontinuous distribution, being present in 
polar Europe and in eastern Siberia, but not occurrin 
im the wide area between the Yenisei and the U 
Mountains. This area, co 1 to the West 
Siberian plain, can only be explamed by the West 
Siberian Sea, which existed in the Oligocene and 
extended as far southwards as the Aral Sea. This 
Teans that the age of the E circumpolar 
faunal elements, as well as of the Ho ic ones, must 
be estimated in any case as pre-glacial, or, more 
precisely, as pre-oligocenic. Trece pre-oligocenic 
circumpolar elements are probably autochtonous, 
which leads to the conclusion that the Arctic faunistic 
region may be considered as independent of the 
Palearctic region. On the problem of poasible origin 
of these ancestral Holarctic elements, which since the 
Paleogenic times have populated the whole northern 
zone of both Eurasia and America, Prof. Kuznecov 18 
of the opinion that they onginated in the 
American continent, which €mbraced eastern Sı 
&nd north-western America down to Colorado and the 
Great Lakes, stretching westwards acroes northern 
Siberia to the White Sea. 


MEDITERRANEAN STERNOPTYCHIDAX.—Messrs. Р. 
ыан and А. V. Tåning (" Report on the Danish 
ographical E tions, 1908-1910, to the 
Mediterranean and Adjacent Seas." Мо. 9, Vol. 2 
(Biology). A. 12 : ‘‘ Mediterranean Sternoptychidæ,” 
by P. and A. Vedel Tåning. Copenhagen: 
Andr. Fred. Høst and Søn, 1926. 35s.) continue the 
ннн account of the fishes belonging to the 
ternoptychidz taken by the Danish Oceanographical 
Expedition 1n rgo8-rgro under the leadership of 
Dr. Schmidt. Together with Jesperson’s previous 
report in this seres on the era ecus 
апа Sternoptyx (Reports, vol 2, А. 2), it forms & 
үш &ccount EE a 
where necessary, of the t stages belonging to the 
es of this family occurring in the Mod terrarieat, 
any cases of doubtful оошу are cleared п 
and в new species of the genus m othone dese. 
Much attention is given to tbe comparison and 
identification of the species, and numerous clearly 
executed fi accompany the text; maps are 
also given showing the horizontal distribubon for 
аре The information relating to seasonal, 
di , and ontogenetic vertical migrations, as well 
аз that relating the horizontal distribution, is 
interesting and important. Very young larval forms 
seem, not to have been found except in isolated 
cases; this being due in the authors’ opinion to 
their small size and delicate nature, and to their 
destruction by the net. .Post-larval forms are 
generally taken close to the surface, whilst еек 
metamorphosis stages are found m much deeper 
water, mainly from ` 500 to i200 m.w., depending 
upon season and geographical locality, and varying 
for each 168; ıt seems, moreover, that the 
change in depth of living takes place suddenly, as 
intermediate stages have not been found at inter- 
mediate depths. Diurnal vertical migrations are 
undertaken by most of the adults, and, generally 
ing, they are higher in the water in the summer 

in the winter. 2 


BIOMETRIC WORE ON VARIABILITY.—The Isvesita 
Buro ро Genstik + Eugensk, No. 4, recently issued by 
the Russian Bureau of Genetics and Eu cs, con- 
tains five biometrical studies on variability, with 
short summaries in English or German. The 1 
paper, by Prof. J. Philiptssbanko, on the variab ity 
of quantitative ters in twelve pure lines of so 
wheats, considers the conditions under which relative 
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-larval, adolescent, and: 


values .or indices аге more suitable than absolute 
values for certain measurements. The resulting cor- 


‘relations are classified as (1) 1ntrabiotypic, pred 
2 


on reaction-norms within a biotype; and (2) ntra- 
poguiauve, d ding on the relations of-the biotypes 
within а population. T. Liepin, in а study of vari- 
ability ш a Chrysomelid beetle, Phadon cochleana, 
finds measuring larval stages that the variability 
pede у decreases with age, this decrease being due 

internal factors, while unfavourable cofiditions are 
shown un to cause in variability. 
С. Pchakadze finds ın Daphnia pulsy that the young 
from fertilised eggs are nearly twice as variable as 
those from enogenetic eggs. He also claims that 
adult enogenetic Daphnis are more variable 
than adults from fertilised eggs, and that while 
variability decreases with age in Daphnia from 
fertilised , it increases with age in enogenetic 
individuals. D. Diakonov shows briefly that bimodal 
variation need not necessarily mean genetic dimor- 
phism. A Zuitin deals with simular problems of 
variability in the grasshopper, Dist morosus, 
which 13 also enogenetic He finds a decrease 
of variability during post-embryonic development, but 
concludes t if environmental conditions over- 
balance the internal regulatory processes within the 
animal, an increase of variability with age may result. 


боме PERIODS IN AUSTRALIAN WEATHER.—A dis- 
cussion, by Dr. Edward Kidson, Asmstant Director, 
Commonwealth Bureau of Meteorology, is р 
by the Bureau of Meteorology, Melbourne, Common- 
wealth of Austraha, as Taper i—extract from 
Bulletin No. 17. Mr. Hunt, the Commonwealth 
Meteorologist, in the introductory note states that 
Dr. Kidson has put into more precise form much 
that has for many years been common knowledge 
to Australan meteorologists, and he considers the 
discussion should lead to an advance 1n our knowledge 
of meteorological processes ın the Australian region. 
The author has dealt with weather charts for more 
than thirty years. The close relationship shown 
between the annual latitude range of anticyclones 
and the Wolfer sunspot numbers 1з one of the results. 


EARLY POLARISATION APPARATUS.—Tho issue of 
Dis Naturanssenschafien for May 28 contains over the 
signature Kpl. an illustrated account of an apparatus 
for investigating the polarisation of uos a reflechon 
Shown by J. lobias Mayer to the aft der 
Wisse of ttingen on November 21, 1812. 
It consisted of two parallel glass plates the back 
surfaces of which were blackened; the upper one 
received sunlight and reflected 1t vertically downwards 
to the second, which could be rotated about & vertical 
axis. It was, therefore, the apparatus now known 
as Norremberg's, although there appears to be no 
record of ed having constructed his appar- 
atus before 1842. ayer's p& wil be эй рй 
Commehialiones Soc. reg. scien. Gottingen, 1813, No. 9. 


THE Atomic NucLEUs — The most recent of the 
suggestions as to the constitution of the atomic 
nucleus is that made by S. Ono in the April issue of 
the Proceedings of the Physico-Mathemations Socisty of 
Japan He suggests that the nucleus consists of two 
parts, an inner and an outer. In the inner portion 
each proton or positively charged elementary particle 
is xU E by an electron, while in the outer 
part pair of protons has an electron. The 
volume occupied by the outer combination is on the 
average I:I times that occupied by the inner, and 
the combinations are unif y distributed, the inner 
through the volume of a sphere, the outer through 
the shell surrounding the sphere, its onter radius 


IOO 





being on the average o-6 times the diameter of an 
outer combination greater than that of the sphere. 
On this supposition the relation between the atomic 
numbers and the atomic weights of the heavier 
elements comes out ш close agreement with the fapts, 
but the number of possible isotopes із ın excess of 
those found Two groups projected from the outer 
nucleus constitute ап a-ray, and the disturbance of 
the equilibrium of the atom results in the emussion 
of two ele&rona from the rings outside the nucleus 
—the B-rays, which it 13 known are emitted ın pairs. 


PROTECTION AGAINST IGNITION BY PERFORATED 
ee —It is rather astonishing to read of and more 
to see red flames—several inches in 
height emerging through perforations in а metal 
into an losive mixture of gases without 
frudus the . Nevertheless this may be 
seen in the laboratories of the Safety in Mines Research 
Board at Sheffield, and the description of the experi- 
ments may be read in the second report on flameproof 
electrical apparatus with perforated-plate protection 
сз Department: Safety ш es Research 
. Paper No. 21: Flameproof Electrical Appar- 
atus for use in Coal Mines Second Report: Perfor- 
ated Plate Protection. London: HM. Stationery 
Office, 1926. 15. 3d. net). Messrs. Wheeler and 
Grice have shown experimentally that by allowing 
28 евсаре of b gases (produced by the explosion 
amp and qw & bomb) through suitably 
spaced holes in a metal plate, the Ce ue 
visibly burning—may be во cooled down by 
conduction and expansion as to be incapable of ignit- 
ing в Io per cent. methane-air mixture surrounding 
the bomb. When two suitably perforated brass 
sheets, such аз are man commercially, are 
superposed——with а small interval between them— 
as of the cover of a switch-box, an explosive 
me ө mixture ean be fired inside the box without 
igniting a similar mixture outside. 


ны ари UNDER DIRECT ELECTRICAL DISCHARGE. 
— an in published in а recent 
number of the [^d 6 of the Royal Society, 
Messrs G. I. Finch and L. G. Cowen describe their 
experiments on the combustion faking place when a 
is maintained between metallic 
spre Е electrolytic gas at preasures between 
20mm. andi тоо mm. of mercury. In the inflammation 
of gases there ів a pre-flame period of slow combustion 
when chemical combination this process 
usually increases automatically m intensity until the 
normal flame appears. But it 1s ible to maintain 
the flameless regime under special conditions Some 
twenty years ago, Kirkby found that when a direct 
was maintained in electrolytic gas under low 
pressures, the water formed шо flame) was pro- 
porhonal to the quantity of electricity раке шч 
that the combustion Medusa атык of the nature 
of the electrodes and at all points of the 
dischargé. Later I Кык have chiefly studied 
ignitions by high-tension discharges from a coil or by 
capacity-discharges from a condenser. The present 
authors have sought to eliminate so far as poesible 
all ‘ capacity’ effects, and to maintain a perfectly 
stead with a glow free from striations 
and fii ——во that the combination pra be 
related only to ionisation and not be due to ie 
temperature. Under the conditions maintained 
the authors, the rate of formation of water was found 
to be directly proportional to the current. By 
limiting the current, the combination may be confined 
to the glow round the cathode, when it is independent 
of the gas tem ture and pressure, but varies with 
“the nature of the electrodes. 
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тет FINDING BY R4pio.—The Department 
of Scientific and Industrial Research has just issued 
the third part of the report on the variations of the 
eene d bearings of radio transmitting stations. 
ves the results of observations carried 
out by mith-Rose between November 1922 and 
March 1924 on ship and shore P T 
ent of Scientific and Industrial h 
io Research. Special Report’ No. 4: Variations 
of Apparent Bearings of Radio Transmitting Stations. 
Part 3: Observations on Ship and Shore Transmitting 
Stations, November 1922- 1924. London. 
Н.М. Statonery- Office, 1926. 25. 6d. net) The 
da uds report describes observations using wave- 
from 2000 to gooo metres. In the 
ps жилы е now described, attention was 
en to a wave-length of 450 metres as this was the 
in general use for every day direction finding 
this period. Two land stations were mainly 
used for the test, the Admiralty station at Orford on 
the east coast of d and the Radio Research 
Board’s station at Slo Tests were also made on 
board shi It was o ed that with the short 
wavelength of 450 metres there was a tendency for 
the occurrence of ‘blurred’ minima which annoy 
observers. From the point of view of navigation an 
im t result was proved. It was found that the 
existence of fog had little or no effect in producing 
errors. On one occasion in particular, although the 
fog was spread over Great Britain and a large portion 
of western Europe, yet the directional eff showed 
only the usual day and nigbt variations. As it is 
chiefly during fo weather that direction finding 
ее into action, this result is most 
satisfactory. Адаш, when the weather was аа 
апа overcast, no ат phenomena were noti 
It seems probable therefore that the cause of the 
variations 18 not due to any effects E oduced by solar 
radiation on the lower strata of earth's atmo- 
md The report concludes by reference to two 
er pode pers communicated by the author and Mr. 
to the Royal prepa d In one of these a 
direct determination of the effective conductivity of 
the earth is made at radio frequencies. This result 
is of importance in the лш study of wave pro 
gation. In the other and later paper, 1t is stated 
bae of the radio waves have travelled through the 
ions of the earth’s atmosphere before reach- 
iie the detector. 


TRANSLUCENCY OF PORCRLAINS. —With the view of 
the improvemant of the ceramic industry in the United 
States, an investigation of the causes of translucency 
has been carried out by Messrs. C. W. Parmelee, 
professor of ceramic , and P. W. Ketchum, 

assistant in the University of Illinois, and the 
results are given in Bulletin 154 of the Engineering 
Experimental Station. The measurements of trans-- 
lucency were made by eye with the aid of a Lummer- 
Brodhun photometer or by the use of а photo-electric 
cell, the current from which when illuminated was 
measured by the change of deflexion of an electro- 
meter. The two methods give relative values in fair 
agreement with each other, although owing to the 
reddish colour of the transmitted light the absolute 
value of the translucency by the method is less 
than that obtained by photometer. Increase af 
thickness of the en decreases the transmitted 


light in the _ exponential way. igh f 

a d a high translucency, while flint has a 
ed effect in arn same direction. clay 

киы лч diminishes translucency. Fine grinding af 


the constituents raises the translucency in a 
way, and increase of firing temperature produces a 
further improvement. 
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Studies in Eugenics and Human Heredity in South Africa. 


THESE two papers by Dr. Fantham are welcome 
evidence of the earnestness with which he is 
pressing home the social applications of biology in the 
country in which his lotis cast. Whilst they reiterate 
to a large extent principles that are well known to 
readers of NATURE, these principles are exemplified by 
some in original observations made by Dr. 
Fantham since he residence п South África 

The ultimate aim of zoological science 13 of course a 
thorough knowledge of the inner nature of animal life 
The intense interest of this aim provides the spur which 
urges to roological research 1n old countries like Great 
Britain, ш which Nature has been thoroughly domin- 
ated and tamed, and, in which we have to be up and 
domg if any traces of really wild Nature are to be 
allowed to persist But in newer countries Шке the 
outlying portions of the British Empire the battle with 
carcumambient wild Nature is at its height, and the 
ultimate victory is by no means assured, and so the 
light which zoo ogy (and other sciences) сап throw on 
the conditions which are likely to 1 to success 1n 
this struggle contitutes their main passport to popular 
favour. 

Now there are two main problems for eugenists 
which emerge from the study of human heredity ; one 
of these may be described as the problem of the 
Mendelian recessive ; thus problem 18 ubiquitous, and 
itis thus question which faces social workers 
ш Great Bntam. The other 1з the problem of the 
crossing of different races: this, usually denominated 
miscegenation, is the really burning question in 
countries like South Africa and the United States of 
America. It would constitute a problem in Australia, 
also, had not the Australans adopted one particular 
solution of it which certainly 1з effective so long as it 1s 
maintained, but their power to mamtam it for an 
indefinite od of time is, to say the least of it, 
exceedingly doubtful It seems to us that Dr. 
Fantham has not kept these two problems sufficiently 
distinct in his mind, for we are convinced that they 
аге entirely different in ther nature. The term 
“Mendelian recessive” is meant to denote those 
defective individuals, constantly turning up amongst 
modern civilised men, whose defective character- 
istics are transmitted to postenty in a way which 
suggests that their inheritance follows the laws of 
Mendel 

The defects are, however, by no means always 
recessive. In fact, ıt seems to us that the importance 
of the contrast between dominant and recessive 
characters has been greatly exaggerated by Mendelian 
writers. What is usually termed a ' mutation, that 
is, а sudden divergence from the , almost always 
shows а peculiar character which ws on these 
' mutations' a family hkeness wherever they may 
occur. This character is a constitutional weakness 
as compared with the type, and the question of 
dominance and receasiveness is merely the question of 
whether the weakness в or 18 not sufficiently marked to 
make itself felt ın the Е, generation where it enters 
the germ from -one side only of the house These 
defects show themselves in external marks of the most 
varied kind, such as brachydactyly (the shortening of 
the ts accom by the fusion of two of the 
joints), polyd CE toesand fingers), hzemophilia 
(ability of the blood to er. night-blindness jos 
of the power to see 1n the dusk), and, most important 
of all, defective development of the brain or feeble- 

14H m Man Its Importance both ally and Eduosbon- 
Met dura By рсы. Н. Be Бап, Univesity of Witwatearend 
Johannesburg. South African Jowrnal of Scumca, vol 21, 1924, end voL 22, 
1915. 
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mindedness. Dr. Fantham quotes some well-known 

, but he also gives examples from his own 
observations of the inheritance through three genera- 
thors of such defects as ‘stiff fingers (orthodactyly), 
permanently bent little finger, premature baldness on 
the crown of the head, white forelock, and super- 
numerary thumbs. The inheritance of this last case 
18 very instructive, for the trait was first npted on the 
left hand and it a ed in the ngxt generation on 
the right hand. is shows that the character was 
not due to а ' gene ог ' factor’ which initiated an 
extra growth at a particular place, but to an inter- 
ference with the normal processes of , and there 
13 a strong icion that this interference was a too 
tightly - constricting ‘amnion in the latest ез of 
development which impinged on and split the thumb 
rudiment into two 

The social detriment due to the breeding of the 
feeble-minded of course far outweighs in umportance 
the minor detriments due to the transmission of the 
slighter constitutional defects. The more extreme 
cases are confined in asylums, but the less marked 
cases are at liberty and constitute the lowest stratum 
in society. They have ү sufficient intelligence to 
secure intermittent employment in the least skilled 
occupations, though they are ın frequent need of poor 
law relief; they often marry iumprovidently and 
reproduce reckleasly, for they have no foresight or 
control of their passions. They give birth to numer- 
ous illegitimate offspring, and their children inherit 
their defects. Їп former times these children, 
defective in nature and badly cared for, died like 
flies ; now modern philanthropy steps in to preserve 
them, they increase in numbers, contaminate the 
race, and are a er to future generations. Dr. 
Fantham relies implicitly on this point on the results 
of the American workers Davenport and Goddard, 
Estabrook and others. Whilst these results in broad 
outhne will doubtless prove to be correct, 1t 18 fair to 
add that they have been severely criticised. Feeble- 
mundedness is not a definite thing due to а ' factor’; 
it 1s а varying grade of germ-damage the origin ot 
which is due to definite causee which ought to be more 
closely investigated 
Tredgold has found that feeble-mindedness in a given 
generation 1з often preceded in the parental genera- 
tion by milder symptoms such as epilepsy or even 
merely nervous instability. 

Turning now to the question of miscegenation, we 
find that the hybridf between two different races such 
as the Кабг and the Dutch show no evidence of clear 
and sharp segregation such as 1s found when a muta- 
tion 1з crossed with the type These hybrids show 
combinations of the qualities of the parental races in 
every conceivable proportion, but the attempt to 
analyse these qualities into factors, when inge: into 
details, reveals itself as imposmble, as we have previ- 
ously pomted out in the pages of Naturz The 
qualities of races are acquisitions won in the struggle 
with the environment, and they constitute an epitome 
of the evolutionary history of the race. Dr. Fantham 
points out that the negro race, left to itself, shows no 
tendency to produce a civilisation or indeed to undergo 
any progressive evolution whatever that it ıs 
дейсе in foresight and providence, and exhibits lack 
of persistence and initiative The negro is in fact в 
tropical animal, evolved amidst the teeming life of the 
warmer and more fertile zones of the earth's surface ; 
clothing із a superfluity, and the means to satisfy 
пип are comparatively easily procured, and ehis 
zs ties corn nd with this environment The 
tch and Eng are offshoots of the white Nordic 


It ıs mstructive to note that - 
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race, which grew up under the бошу 8kies and cold We can only say that we trust that this view is an 


raw climate of the shores of the North Sea in post- 
кыр men The members of this race had to develop 
ldness пав разон to survive at all, and they 
won their result of terrific d CER with the 
elements, and to this struggle they owe their good and 
forceful qualities Dr. Fantham points out that 
hybrids between the two races lose the admirable 
езе of the white and yet are not controlled by 
tnbal gonventions of the negro. Further, as 
children of the same family differ in the colour of 
' their skins, the whiter consider themselves European 
and despise their darker brothers and sisters as 
negroes. Dr Fantham traced one such hybrid family 
through five generations А jomt meeting of the 
Eugenie and Anthropological Societies of London was 
last spring that miscegenation was far more wide- 
spread than one would gather from Dr. Fantham’s 
papers, and was slowly undermining the moral 
stamina of the whole of the white population of South 
Africa What are known as ‘ coloured people,’ that 
is, hybrids of the second and third generation, are 
increasing in number, and the whiter individuals are 
intermarrying freely with the pure white population. 


exaggerated one. 

iios Fantham alludes to another matter of great 
importance, namely, the exhansting and weakening 
results of too frequent те оа not only on the 
mother but also on the children. We ourselves 
believe that the most fertile cause of human ' muta- 
tions’ is to be found here. Dr. Fantham gives an 
ашр: of the results of such regnancies traced 
through three generations. In three ' Mongolian 
idiots’ appeared; this defect appears to be due to 
amniotic pressure on the developing brain. 

Dr. Fantham’s final conclumon 18 one which we can 
heartily endorse ; it is that “the principles of animal 
[including human] biology. put forward in simple 
mteresting language and illustrated b мере 
should fen an essential short course Е the curric 
of HEN This ы scat жм well as of every 0) 

оп our own 

Ministry aE желең үсе: the кү of the Eugenics 
Education Society, and when population and cognate 
pocius in Great Britain become sufficiently acute 
discomfort, ıt will doubtless be 


cause widespread 
given та atten sion, E. W. M. 





Research in Illumination. 


SURVEY of the work of the Illumination Re- 
search Committee of the Department of 
Scientific and Industrial паеш 18 given in а 
report issued recently by the partment. These 
ОАЕ 6 
К ы Т. Walsh before the Tlluminating Engineer- 
ety on June І. In the introduction to the 
Reon the events leading to the formation of this 
committee are recalled, and attention 1s directed to 
the demand for information on lighting matters that 
has arisen since the formation of the Illuminating 
Engmeenng Society in 1909. On the Uluminaton 
Research Committee the medical and architectural 
professions are represented, апа there are several 
members who are on illumination and glso 
members of the Illumínating Engineering Society, the 
various British Engineering Standards Association 
committees, and other bodies concerned in research on 
ilumuington. Co-ordination of effort ıs thus facili- 
tated and overlapping of work avoided. 
The representation of the Medical Research Council 
on the committee 18 of special importance, as numerous 
roblems before the committee have a physiological 
Каш. This applies particularly to the study of 
‘glare,’ and of the relation between intensity of 
umination and and of fine work. 
Such fundamental researches necessarily require time. 
In connexion with the second problem, attention 
has first been devoted to pnnting as an example of 
‘fine work' readily adapted to investigations of 
еш between 1luminatıion and output = re 
tion valuable aid has been rendered 
dustrial Council for the Printing Т Ve: 
e he United Kingdom. The results are to be presented 
in a detailed report, but ıt ap that the relation 
between illumination and qu of work has been 
full substantiated. This inv ition wil be 
extended to other forms of ' fine wor 
Other fundamental researches include a compre- 
hensive record of daylight-intensities, now being made 
&t the National Physical Laboratory, Ted 
Among the ' special problems of urgency may be 
memtioned the in tions of ee iron 
relectors, which have contributed grea Жуке бы осы to the 
of the recent British E 
Association's specification for ectors tors ined Tn in- 
dustrial lighting. The design of picture galleries with 
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the view of the avoidance of troublesome reflections 
in the glared surfaces of pictures has also been studied. 
Another series of researches deals with the effect of 


fückering illumination on vision and ae brightness of 
glassware used in various fg nn the latter 
another problem with whi . committee 


1s concerned). A series of experiments is in progress 
with the object of studying effect of colour and 
distribution on the degree of comfortable ilumina- 
tion required for clerical work The systems examined 
incduude: (а) Semi-indirect lighting with vacuum 


регі (b) Semi-indirect lg Aalen widow ignite 
lgh (быы bulb) lamps; cial window lighting 
with vacuum lamps; b a Artificial window light- 
ing with artificial daylght pe. Numerous other 
investigations include the examination of trans- 
mission of light through window-glass, the effect of 
hir sire and the reflecting power of walls and 

dec relation between glare and visibility in 

ting, and the distribution of temperature 

inthe and other parts of lighting fittings. 

alah, m the concluding portion of his paper, 
miel that theee investigations would be the 
Subject of individual reports, to be issued by the 
Department in the near future ee the mee 
June 1, general recognition of the importance of the 
work being done by the committee was expressed. 
Mr. C. C. Paterson (chairman of the Illumination 
Research Commuttee), in the discussion, 
alluded.to the services rendered by the Hluminating 
Engineering Society and its hon. 
Gaster) in paving the way for the creation of Го 
committee and initiating these researches. Sir John 
Herbert Parsons, who presided, emphassed the 
рЫ hg field presented for physiological study by 

пераа commended the subject to the 

RoHS cape oph ologists. Miss Wiggins mentioned 
examples of the valuable aid which the committee 
has rendered to the British Engineering Standards 
Association in connexion with its various in 
tions, Mr. J. S. Dow, in commefting on the relation 
between illumination and ease of work, pointed out 
that discretion is necessary in attempting to derive 
standards on the bass of natural ilumination, and 
suggested that investigations should be directed to 
the effect on vision of the differencee in the pcs 
of artificial ilumimants and daylight. Mr. 
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Raffé suggested various inquiries bearing on the 
effect of colour, and the influence of light on certain 
metals. Mr. A. Cunnington referred to problems 

i in connexion with the e of railway 
trains through short tunnels, as illustrating the lha- 
bility of tempo dazzling of the to cause 
accidents. Mr. P. J. Waldram discussed tns problem 
of avoiding troublesome reflections in picture eries, 
arie particularly to the effect of badly placed 

At the end of the discussion Mr. L. Gaster explained 
the interlinking of the Illumination Research Com- 
mittee with the various other organisations interested 
in research on illumination, and pointed out that 


the Illuminating Engineering Society is 

valuable service by аз а ' liaison officer’ and as 
a clearing -house for information. The recent dis- 
cussion before the Society of the ifications of the 
various B.E.S.A. committees (see МАТОВЕ, March 13, 
P- 397) proved valuable in malang them more 
widely known, and it is hoped that the discussion of 
this preliminary report of the Illumination Research 
Committee would be equally useful. It is of obvious 
importance that reports of such work ghould receive 
the widest publicity and should фе thoroughly dis- 
cussed, and he hoped that the forthcoming reports on 
individual es would be likewise presented at 
mestings of the Society for full consideration. 





Primitive Time Reckoning and the Calendar. 


“THE stages by which the Julian calendar as a 

method of time reckoning was attained are 
demonstrated by Dr. Martin P. Nilsson in a contribu- 
tion to vol. 39, pt. 6 of Scientia, which surveys the 
varous methods of measuring time employed by 
primitive and early peoples, and shows how the con- 
ception of a continuum in time, which is the essence 
of а calendar, has gradually developed. 

The mind of primitive man, being essentially 
interested in the concrete, e time in terms 
of action, such as the time it takes to cook a bowl of 
rice, or the duration of а journey, the double hour of 
the Babylonians being ап example of the latter. In 
the early stages certain recurrent natural phenomena 
&re regarded, not as units of time of a certain duration, 
but as indications of time. The conception of con- 
tinuity is absent at this e. Thus time of day is 


indicated by the natural divisions—dawn, twilight, 
sunrise, or the ition of the sun. Night 1з regarded 
as a whole. e crow of the cock 1s employed gener- 


ally, but few make use of the stars as did the South 
American Indians and the Homeric Greeks. The 
conception of a 24 hours’ day is late 

In the same way, the season of the year is indicated 
by natural phenomena, winter, summer, the season of 
snow, rai, drought. Neither the duration of the, 
season nor, more remarkable, their number, is uni- 
form While we have four seasons, other peoples 
have two, three, five, or six. The unity of the vear 1s 
established only slowly, and that empirically. As 
among the Banyankole, the retkoning may be from 


rains to rains. An agricultural 
cultural operations, reckoni sowing to harvest, 
the vacant period followin e latter not counting. 

The year 18 recorded and identified by some striking 
happening such as the “ year of the meteonites. 
The Roman method of identifying ıt by the Consuls 
is another example. : 

The observation of the stars and constellations, 
and especially their heliacal rising, gives a more 
exact method of time reckoning These observations 
are brought into relation with agricultural operations. 
This fends to the observation of the solar year, which 
in Мйне fixed so far back as the prehistonc 
peri ugh observation of the helical risin 
Of Sirius; but the concephon of units of time an 
time as & continuum arose from observation of 
the moon's phases, which gave the lunar month and 
the divisions of the lunar month as а record of time 
within the month. These months were named from the 
appropriate activities or natural phenomena. Owing 
to the dispanty of the lunar month and the solar 
year in this luni-solar year, which was known to the 
Greeks, Babylonians, and Jews, it became n , 
whether the cycle consi of 12 or 13 lunar months, 
to'employ the principle of inter- or extra-calation, 
either at irregular intervals or periodically, as was done 
in Greece in the 7th century в.с. It was thus last 
type of calendar which was superseded by Севаг'в 

rm, which based the Juhan calendar solely on the 
solar , Tecognising the impossibility of equating 
it with the lunar year. 


pesple employs the agri- 
m 





The Need for Precision 

IN his presidential address to the Linnean се 
Мау 27, Dr А. В. Rendle referred to the work of 
the Society during the year. An UE 
of certain of the discussions has been the dency 
to get back to first principles or definitions and to 
discover that that which we had regarded as definite 
is after all vague. For example, ın one of the dis- 
‘cussions various authorities were quoted in support 
of оа ideas hy the conception of the term 
carpel. orpholo terms originate in a desire to 
express сш УУГ ВАСИН; limited or general, and 
morphologists are apt to find themselves in the same 
position as the present-day tist in typifying 
species. In the matter of d tions a meaning may 
be attached to a term which the originator never 
meant to convey; moreover, a vague use of terms 
may engender e ideas of relationship. The ad- 
visabihty of the inclusion of the seed-hke organs of 
Ptend under the definition of seeds was also 
uestioned. What is the degree of importance of the 
аре between the modern seed, which has 
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in Botanical Terminology. 


priority for the use of the term, and the organ char- 
acteristic of Pterid ? Has the latter ad- 
vanced beyond the gametophyte stage? Does the 
fact that nement of embryo-formation until 
after the ing of the seed occurs, for example 
in Cycads, meet the objection ? This absence of an 
embryo mei be called negative evidence, but is it 
not rather the absence of the criterion of the normal 
seed, which is an arrangement for the protection of 
the new S ac dapi A DOOI OL dp шшш: 
port ? e p in the life-history preceding апа 
accompanying germination must have been widely 
different 1n the two great groups. 

Until dien d m dead we were clear 
as to what we un оор. We know 
nothing of the contents of the seed-like bodies in this 

rimitive up, but we recognise the Angi 
Шз апа hour Nel with it the generally шо 
advanced character of wind-pollination. + 

Are we clear as to our ideas of what constitutes а 
Gymnosperm ? The tendency is to include here 
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—»—— 
everything with a seed or seed-like structure which 
is not angiospermic ; that 18, everything from Pterido- 
Piel to Conifers—an aggregate of widely differing 
ps. We are in danger of introducing merely a 
physiological or biological character into our sys- 
matics and of OMNE а mixed group which is 
not comparable with ell-defined group of Angio- 


The relationship of Monocotyledons to Dicotyledons 
has been the subject of many discussions in recent 
years. Henslow derived Monocotyledons from Dı- 

ledons as a tof adaptation to an aquatic habit, 

Mise t similarly derived them, but looked 
to the phytic habit for the explanation. Nether 
view will withstand criticism, and it 13 more in accord- 
ance with our present knowledge to admit that there 
is no evidence of the derivation of one from the other. 
The problem of the ongin-of these two great sub- 
divisions of Angiosperms, like that of the Angiosperms 
themselves, and even. of modern seed-plants, still 
awaits solution, We need more e-work and more 
facts before we are able sa y to solve these 


problems of phylogeny. 


University and Educational Intelligence. 


ABERDEEN.—At the summer graduation the honor- 
ary degree of LL.D. was conferred, among others, on 
Prof. F. W. Oliver and Prof. T. B. Wood. 

The degree of D.Sc. has been conferred on J. E. 
Humphries for a thesis on “ Studies ın Phenyl- 
hydrazones ” 

CAMBRIDGE —The Frank Smart Prizes for botany 





апа zool have been awarded to D. J. Watson, 
Downing ege, and to H. P. Hutchinson, St. John's 
College, г ively. At King's College, E. T. S. 


Appleyard, С. P. Hudson, and J. M. Stephens have 
been elected to research studentships. 
MANCHESTER. —On July 8, on the occasion of his 
retirement from the chair of кеп ey iod 
Victona University, Prof. S PEE 
ted with a cheque William “Boyd 
'wkins, on behalf of a number of his former students, 
colleagues, and friends. In eloquent terms Sir 
Wiliam Boyd Dawkins referred to Prof. Hickson's 
services to science, to the work which he has done for 
the University, and for the cause of education in 
natural science А dinner has been ed in his 
honour at the University Refectory on Frnday, 
October 29, when his friends will have an opportunity 
of meeting him. 


Мв. GEORGE PATCHIN has been a 
of the Sir John Cass Technical Inst 
to Dr. C. А. Keane, who has retired. 

Mr. P. І. RonrNsonN, lecturer in chemistry in 
Armstrong College, Newcastle-upon-Tyne, University 
of Durham, has been awarded the. ee of D.Sc 
in the University of Durham for & thesis entitled 
“A Com of the Atomic Weights of Silicon 
from Various Sources.” 

On Thuraday, qa y 8, H.R.H. The Prince of Wales 
visited Merchant aylors' School to lay the foundation 
stone of a new science building on Б north side үк exe 
School quadrangle and opposite the opening from 
Charterhouse а The Prince referred to the 
long and illustrious history of the School and to the 

t munificence of the Merchant Taylors’ Company 
in fostering its many activities: After the ceremony, 
Mr. G. N. chief mathematical and pisa 
master), Mr. L Н. Hutton (chief modern langu 
pede and three senior boys were presented to 
Prince. The new building will provide for a Gary 
complete extension of the science teaching. The old 
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сы block contains an exceptionally well equipped, 
though somewhat cram hysics laboratory as 
well as a rather old-fas ul chemical laborato 
and biological department. The new building 
comprise, on the ground-floor, а large lecture mid z 
preparation room, and a laboratory workahop ; 

the first floor, a good laboratory for mechanics add 
elementary science, as well as a form-room for the 
'S ' Fifth; and on the second floor, a new 
biological department co of laboratory and 
museum This will enable the А building to be 
devoted almost rapti уе and more 
advanced physics, but the Special 'S form-room 
wil remam here. Provision wil be made for the 
projection of kinematograph films and a complete’ 
electrical installation consisting of an ordinary 
alternating current lighting circuit, a power circuit 
for heating and motors, and a 24- -volt direct-current 
circuit for electrolytic and other work. 


MANCHESTER was the earliest of the modern univer- 
sites successfully to adopt the idea of residential 
halls, and the oldest of these, Dalton Hall, was 
founded by the Society of Friends in Manchester in 
1876, being named after John Dalton, for forty years 
& prominent Manchester citizen and member of the 
Friends’ Meeti On July 9 a jubilee dinner was 
held at the , at which was present a large and 
distinguished company. The toast of Dalton Hall 
was proposed by Sir William Boyd Dawkins, who 

а warm tnrbute to the part played by the 
institution in the general educational system of 
Manchester and the breadth of view which i p its 
вен апа асосаш itslife In 
work accomplish. University, the of 
Fnends ере аг inestimable ie Society of 
introduced into Manchester a non-sectarian spirit and , 


a sturdy п tness the value of which was incal- 
culable. Two old Princi of the Hall were present 
as well as the present Mr. G. A. Suther- 


land, until recently senior lecturer in physics at 
University College, London, all of whom replied to 
the toast Reference was made to the number of 
eminent men of science and letters who have 
through the Hall as students. These include Prof. 
А. S. Eddington, Dr. G. C. Simpson, Dr. Gilbert 
Fowler, Prof. W. A. Bone, Prof. . В, Anderson, 
Dr. Bevan Lean, Sir Michael Sadler, who resided at 
the Hall when on the University staff; Prof J. F. 
Thorpe and Prof. Andrew Robertson, old Hall tutors; 
and W. H. Moberley, the Vice-Chancellor elect 
of the University. The has now accommodation 
for 65 students and a staff of twelve tutors, most of 
whom hold or have held appointments on the 
University staff. .. 


Тнк Royal Commissioners for the Exhibition of 
1851 -have made the following appointments to 
Senior Studentships and Overseas olarships for 
ко :—Semtor Studeniships : Dr. A. J. Bradley (Uni- 

тау об of Manchester—crystallography) ; Dr. Н. J. 
Emel d erts солово of Science and Technology 
—inorganic Mr. R G, J. Fraser (Univer- 
aty of Roe корак uis and chemistry); Dr. С, W. 

ho niversity of Leeds—organic chemistry); 

Мт. W Ў Webster niversity of Cambridge— 

hysics). лр Scholarships: Мт. К. C. Robb 

&lhousie University, Halifax, Nova Scotia—bio- 
logy) ; Mr. Е. H. Yorston (McGill Univermty, Montreal 
—organic EI Mr. H. M. Cave (oeni Unt- 


versity, Ontario—p hysics) ; J. R 
= of Malbonas mo-cheniiry) 
QQuivemiy of Mel of Taemenias Dye 
Me E p Bowi Rede | niversity of the Witwatersrand— 
pora: Mr К. R. Nimmo (University of New 


Zealand—physics). 


- 
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Contemporary Birthdays. 


July 16, 1872. Capt Roald Amundsen. 
July 18, 1853. Prof Н A Lorentz, For Mem. К S 
July a1, 1873. 
FRS 
July 21, 1873. Prof. Howard T Barnes, F.R S 


July 22, 1865. Sir Richard Redmayne, K C.B 

July 24, 1856. M Charles Emile Picard, For. 
Mem. R S. 

July 24, 1853. M. Henn A  Deslandres, For 
Mem RS. 

July 25, 1854. Mr. Alfred Barnard Basset, F.R S 





Prof Lorentz, an alumnus of the University of 
Leyden, was born at Arnheim. He was elected to 
the chair of theoretical physics 1n that University in 
1875, and among his former pupils was Prof Zeeman 
The Nobel prize in physics was allotted to both of 
them in 1902. Rumford medallist of the Royal 
Society ш 1908, Prof. Lorentz was awarded the 
Copley medal in 1918. While his researches as a 
mathematical physicist of the first order have covered 
many fields E eA igation, his principal work has 
dealt with the theory of electrons and the constitution 
of matter consid ав an electrodynamic problem 


Sir WALTER FLETCHER, who was born at A 
18 & graduate of Trinity Coliege, Cambndge e is 
Secretary of the Medical Research Council 


Prof. Howanp T BARNES was born at Woburn, 
Mass , and educated at Montreal Academy and McGill 
University. Onginally a demonstrator ın the chem- 
istry i laa of McGill, he became in 1908 
Macdonald professor of physics there, and, soon after, 
director of the Physics Building. For long he was 
ice engineer of the Hydro-Electncal Power Com- 
mission of Опїапо. of Barnes invented the 
micro-thermometer ice preventive method. Не has 
written many memoirs concerning ice formation, 
specific heats, and radioactivity. 


Sir RICHARD REDMAYNE, consulting mining en- 
gineer, was born at Gateshead-upón-Tyne. Following 
private tuition he attended Durham College of Science, 
and afterwards he became a mining apprentice at 
Hetton СоШепез Sir Richard was M. Chief 
Inspector of Mines, 1908-20. A member of many Royal 
Commissions on muning operations, he has been re- 
eae in the main for the respective official reports. 

ir Richard 1з a chevaler of the Legion of Honour 


M PicARD, eminent as a mathematician, was born 
in Pans and educated there at the Ecole Normale 
Supérieure. From 1879 until 1881 he held a pro- 
fessonal chair in the University of Toulouse One of 
the permanent secretaries of the Paris Academy of 
Sciences, he 1s à commander of the Legion of Honour. 
M. Picard is an honorary member of the Royal Society 
of Edinburgh 


M DESLAND , the distin 
Astronomical and Physical O 
was born in Pans and educated at the École Poly- 
technique An active member of the International 
Astronomical Union, M. Deslandres 1s an officer of the 
Legion of Honour. He has many wntten memoirs 
on general and physical astronomy. 


Mr. Basset, a Londoner, graduated at Trinity 
. College, Cambridge, as 13th wrangler He is the 


ed director of the 
atory at Meudon, 
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Societies and Academies. 
LONDON. 
Mineralogical Society, June 15 —5 I. Tomkeleff: 


Sir Walter Morley Fletcher, К B E., |.On some chlontc minerals associated with the 


basaltic Carboniferous rocks of Derbyshire Certain 
leptochlorites occurring as vesicular infillings in the 
Carboniferous lavas ('toadstones') of the North 
Derbyshire area are described The chemical analysis 
of a finely spherulitic chlomte fram Calton Hill places 
it definitely in the delessite-diabantite semes Some 
other chlontes from Miller's Dale are’less crystalline 
and show a peculiar development of bacteria-like 
aggregates, sımilar to those observed ın the chloro- 
phaite of Dalmahoy Hil, near Edinburgh АП 
these chlorites can be compared with the chlontic 
palagonite occurnng in the mesostasis of the non- 
vesicular basalt of the same lava flow, and it 18 
suggested that both varieties of chlonte are primary, 
and were formed during the final stages of the 
sohdification of the magma (autopneumatolitic) — 
F Т. Stillwell. On the nature of berthiente А 
chemical analysis of berthiernte from Nullamanna, 
near Inverell, New South Wales, gave the formula 
3FeS 4Sb,S,  Microscopical examination of polished 
and etched sections of the matenal shows an inter- 
growth of about 18 per cent of stibmite. Deducting 
this from the results of the chemical analysis, the 
formula of berthiente becomes FeS Sb,S,—L J 


Spencer: A erue crystal from the Transvaal 
Crystals of s ite (the rare platinum arsenide, 
PtAs,) up to -ап inch across have recently been 


found in the Potgietersrust platinum fields, Transvaal 
The crystal examined measures 5:0-5:5 mm асгозз 
and weighs 1:294 gm It 1з a brillant cubo-octa- 
hedron developed on all sides and with the corners 
and edges much rounded. The rounded areas give 
& profusion of scattered reflected images, few of 
which Пе in the principal zones on the crystal The 
only forms identified with certainty are (roo), (тїт), 
(110), (a10), (211) —Н E. Buckley: The anomalous 
optical properties of some new series of isomorphous 
double tartrates In addition to the mixed crystals 
іт Nak, n Na(NH,)} C,H,O, 4H40, previously 
examined, optical anomahes of the same land 
have now been determined for the senes {m KNa, 
n K(NH,)} C,H,O, 4H4O and [m (NH,)Na, n (NH) K} 
C,H,O,. 4H, . All these з are orthorhombic 
and isomorphous, but when freshly prepared they 
show crossed dispersion charactenstic of monoclinic 
crystals (borax tpe On standing, the crystals show 
a slow change in the size of the optic axial angles 
and in the position of the optic axial planes for 
different colours; and finally, after a lapse of some 
time, they settle down with all the optic axial 
planes lying ın the plane (roo) or (oro) or in both, 
giving in the latter case crossed axal- plane dis- 
persion of the orthorhombic (brookite) type This 
change is hastened by mse in temperature and 
retarded by pressure. Sections from the outer and 
inner portions of the crystals showed a difference, 
evidently due to the time taken for growth; but in 
the final state they are identical, suggesting that the 
crystals are homogeneous Other isomorphous series 
of mixed crystals containing only two of the three 
bases, namely {pn Na, n ав {т (NH4, 
п (NH,)Na}, (у Na, я Nak}, and (m К, n KNa], 
showed, in the range of the visible spectrum, the 
optic axial planes in one plane, but with wide 
differences in optic axial angle ——G Т Prior Оп 
the South African meteorites, Vaalbult, Witklhp, 
and Queen's Alercy. The Vaalbult meteoric iron 13 а 


author of a treatise on physical optics, and other works | very deeply and broadly pitted mass weighing about 
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26 lb which was found on a farm in the Preska 
Division, Cape Province. It is a coarse octahedrite 
having a.percentage of nickel of about 7. The 
Witkhp metéonc stone fell on Мау 26, 1918, at about 
9.40 A.M, after the appearance of a luminous meteor 
and loud explosions, on the farm Witklip in the 
Carolina District, Transvaal Fragments weighing 
together only about 22 gm appear to have been 
preserved. It is a grey chondrite closely resembling 
the-Cronstad meteoric stone. Of the Queen’s мү 
meteorite a lafge stone, a foot and a half long, fell, 
on April 30, 1925, at Queen's Mercy, about sd 
mies from Matatiele, and was broken into в 
pieces by the natives A second complete smaller 
stone, weighing about 950 gm , which fell about fifteen 
miles from tatiele, was obtained from Chief 
Jeremiah Moshesh and is now in the Natal Museum 
at Pietermaritzburg The meteorite 1з a veined grey 
bronzite-chondnte contaming about 15:5 per cent. of 
mickel-iron, ın which the ratio of iron to nickel is about 
10:5, and about 5:5 per cent. troihte, and having a 
ratio of magnesia to ferrous oxide in the pyroxene 
of about 5. 


Royal Meteorological Society, June 16.—]. E. Clark, 

I. D Margary and R. Marshall Report on the 
henological observations in the Hnüsh Isles, 1925. 
is year illustrated strikingly how easily extreme 
conditions may cancel out each other uf the year is 
taken as a whole. December 1924 and November 
1925 Stand out, one as the mildest for many years, 
the other among the coldest. May gave extremes 
of warmth and cold and was very wet. June drought 
and heat were extreme. Yet the year was exactly 
normal in temperature, and so too the méan date of 
flowering Mi ts were only a day late The tree 
fruit was doubly bit Early Blooming after the warm 
winter wende d it to the inclemency of late Арг] 
and May, while the June drought was fatal to young 
fruit set badly, and also to later-sown vp Hay, 
early sown grain, roots including potatoes, did pretty 


well where weather permitted fair harvesting, but 
sunshine after mid-July was lacking. Normal plant 
progress was uneven ш various tncts, lines of 


equal unseasonableness showing some districts very 
early, others as much late e spread over the 
Briüsh Isles of the cuckoo compared to the swallow 
shows that g westward to Ireland from S E. 
England its lag behind increases from two to ten days. 
But northwards to Berwick it loses only three days 
and then begins to catch up, finally reaching north 
Scotland a day early on the average of thirty-five years. 
Twelve organisations are now collaborating in Europe, 
extending north to Scandinavia, south to Italy, and 
“east to Russia —S Morns Bower: Report on winter 
thunderstorms in the British Islands, Jan x to Маг 31, 
1925. February was the stormiest month in England 
and Wales, while January was most disturbed in 
Scotland and Ireland. For Engiand and Wales the 
stormest areas were mainly on or near the south 
coast, the southern of Sussex and Surrey being 
heavily visited —Ed ward Kidson. Abnormal rates 
of ascent of pilot balloons ın the lower levels of the 
atmosphere at Melbourne Observations extending 
from 1922 unti 1925 are discussed, and tables given 
Showing respectively (т) rapid ascending currents in 
the atmosphere, and (2) low rates of ascent. Rapid 
ascending currents and low rates of ascent most 
frequently occur in the months of September to 
February inclusive, that 1s, m the months when the 
land 1з warmer than the air and sea The rapid 
ascending currents are encountered with the greatest 
relative frequency at ir.oo hr. and the least at 
9 зо hr ith the low rates of ascent the greatest 
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and least relative frequencies are at the same hours. 
The low rates of ascent seem to be largely the product 
of turbulence, the balloon being caught in the 
ascending portions of eddy currents. 


Royal Anthropological Institute, June 22.—V. 
Gordon Childe: The first colomsation of Central 
Euro The first food-producing civilisation was 
introduced into Belgium and northern France through 
the gradual spread of Danubian cultivators. These 
may be back to Moravia, and ıt 18 clear that 
in their mugration they lost elements of culture. 
The origin of their civilisation must be sought farther 
south, immediately in ' Hungary, though not on 
the Danube-Tiszà plain, which 1n the warm, wet, early 
neolithic period would have been uninhabitable. 
On the loess terraces of Serbia and the Banat a псһ 
civiisahon has been discovered from which the 
Moravian might be derived by degradation. The _ 
sites are located where open парез of loess are cut 
by the Danube or the Tizsa, just where people coming 
up the Danube would be likely to halt, and often in 
the vicinity of ores or on aunferous streams. The 
remains, notably remarkable clay statuettes, and the 
costume these illustrate, suggest that their makers 
came up the river bnrnging with them elements of 
JEgean and Egyptian civilisation * In the formation 
of Danubian cavilisation, survivals of paleolhthic 
elements and influences from the vase-painters of 
Transylvania can be detected, and its spread may 
ulümately have been accelerated by the pressure of 
nomadic steppe-folk from south Russia. 


PARIS 


Academy of Sciences, June 7.—L  Lecornu' The 
problem of tbe dstone.—Léon Guillet: The 
tempering of lead-antimony, lead-tin, and lead- 
апішпопу-іш alloys. Refermng to the recent work 
of Dean, Zicheick and Nix on the tempenng pro- 
perties of white-metal alloys, the author directs 
attention to earher work by Dubosc and by himself 
on the same subject —Léon'Guillet : The cementation 
of copper, nickel and their alloys by tn The 
cementation was produced by heating with a bronze 
powder (tin 25 per cent.), and results are given for 
copper, nickel and some alloys. The thickness of 
the cementation layer vaned considerably, т mm 
being the maximum. The object of the work was 
to produce a surface with low fmction witb the 
minimum proportion of tin.— Victor Grignard was 
elected a non-resident member in succession to the 
late W. Kilhan.—Michel Petrovitch: A remarkable 
property of a series of double int —A Véronnet : 

xtension of the vectorial calculus to analysis and 
to the absolute differential calculus — — Noaillon: 
The determination without ce ee of the solution 
of the problem of Dinchlet for functions capable of 
summation —Mlle N. Bary and D. Menchoff. The 
integral of Lebesgue-Stieltjes and absolutely con- 
tinuous functions of absolutely continuous functions 
—Henry Bénard: The frequency laws of detached 
alternating vortices behind an obstacle —P Dumanois. 
The КУ of realising high compressions without 
antidetonants Ву a modification of the shape of 
the piston of an internal combustion engine it has 


proved possible to obtain the same results аз were 
obtained by the introduction of lead tetraethyl into 
the petrol The comparisons were made in a car 


on the road —Th de Donder: The application of 
relativity to atomic and molecular systems.—R 
Chambaud: А particular class of solutions of the 
problem of the circular прв E е to the 
theory of thick circular arches — M. Samsoen- The 
expansion of commercial glasses Seventeen kinds 


JULY 17, 1926] 


NATURE 


107 


® 








of glass were prepared, cast into rods, and the co- 
efficients of ез sion measured with the Chevenard 
differential atometer. The complexity of the 
problem prevents any theoretical conclusions being 
safely drawn from the data obtained It was found, 
however, that the additive rule of Winkelmann and 
Schott ıs not vahd —Salomon Rosenblum: a-rays 
with single charge — — Chevenard: The course of 
the isotherms representing the resistance and thermo- 
electric power of the reversible ferro-nickels in the 
interval ~200° C to rooo? C The experimental 
results, shown 1n diagram form, do not clearly indicate 
the existence of the compound Fe,Nı, but are not 
definitely opposed to the possibilty of its existence 
Further ехрегипепіз at temperatures between 
—195? C. and the absolute zero are required.—T. 
Karantassis: Double decompositions between the 
halogenides of phosphorus, tin, arsenic, antimony, 
lead, bismuth, silicon, titanium, znroomum and 
thonum From the expemments described the 
conclusion 18 drawn that in the trivalent metalloid 
group the 10dide of an element of low atomic weight 
exchanges its 10dine for chlonne or bromine from the 
halogenide of an element of higher atomic weight — 
М Maum: The action of the organo-magnesium 
compounds on some aromatic dialkylamides —Em. 
de Martonne: Dryness and the index of andity — 
Jacquet. New radioactive spnrngs ш the Puy-de- 
Dóme.—L. Eblé. Magnetic measurements in the 
north-east of France —Aug Chevalier: The cmn- 
chonas of tropical Afnca.—Mlle. С Bonne: The 
constitution of the gyneceum in the Chrysobalanez — 
X- Chahovitch . The energy metabolism in the course 
of experimental scurvy. Study of the metabolic 
quotient It is suggested that the increase in the 
basic metabolism in expemmental scurvy may be 
due to increased secretions of the suprarenal capsules 
and of the thyroid gland.—Alme. І. Randoin and R 
Lecoq: The inequality of the proportion of water- 
soluble vitamins (B) in yeast extracts of different 
ongin. It is generally accepted that yeasts and 
yeast extracts are substances exceptionally mch in 
the water soluble vitamins. Experiments on pigeons 
are descnbed which prove that all yeast extracts 
have not the same омса value Ап extract 
from beer yeast appeared to contain two factors, 
one securing the maintenance of the animal, the 
other essentially curative as regards polyneuritis 
On the other hand, an extract of distillery yeast 
contained only the first factor and, tested biologically, 
was markedly inferior to the extract of beer yeast — 
Claude Fromageot. The oxidation of pyruvic acid 
by ceric ions. On oxidation of pyruvic aad with 
ceric salts the solution containing the enol form 
behaved differently from that containing the keto 
form, the former taking up more oxygen. The enol 
form ıs more rapidly oxidised than the keto form.— 
Raymond Petit The action of a solution of basic 
chlorhydrate of quinine and of urethane on the blood 
—Henmn Marcelet. Studies of the oils extracted 
from the head of a dolphin (Delphinus Delphis). 
Ов extracted from the mam glands, from the 
nose, and from the íat surroun g the skull were 
submitted to complete physical and chemical examina- 
ton. Large differences were observed, showing that 
earher analyses of oil described as dolphin head oil 
must give misleading figures —H Barthelemy The 
influence of the dilution of the sperm on the duration 
of survival of the spermatoroids of Rana fusca in 
aqueous or saline media —Ch Porcher: The altera- 
tion of the micelles of the casemate in the calcium 
caseinate—calcium phosphate complex and its con- 
sequences in the action of rennet on this complex — 
— Boulard. A method permitting fermentations to 
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be arrested at will, especially liquids containing 
sugar and alcohol, and rendenng these unfermentable 
The method 18 based on tne fact that a second culture 
does not develop in a medium which has previously 
served for the cultivation of the same ferment The 
method is capable of industnal applications —E. 
Lesné and S Simon: New observations on the 
ant-nckets factor of cod-hver o Vegetable oils 
neither prevent пог cure expenmental ncekets, 
whereas certain cod-liver oils both prevegt and cure 
It 15 shown that whust certain oilssare more or less 
active, others are absolutely inert, even although the 
latter fulfil all the requirements of the Codex It 
18 suggested that these results prove the дессе 
for a biological test of cod-hver oi.—AÀ' Nanta ' 
myxobactenal splenomegaly —P. E Pinoy A syn- 
bacterium isolated from cases of splenomegaly 


Коме 


Royal МаЧопа1 Academy of the Lincei, Мау 2.— 
Р Burgatti: Elastic distortions —U Cisotti: Dy- 
namic effects of a fluid circulating between any number 
of thin cylinders with el axes —Ferruccio 
Zambonini and Luca Conigho. The presence of 
marked proportions of cesium compounds in certain 

roducts of the present-day activity of Vesuvius.— 

М Cantone Reply to a cnticism. Bemporad’s 
criticism of the нт communication оп а new 
method of studying experimental results —Achille 
Russo Absence of agamous penod and individual 
development in Cryptochilum achini Maupas.—Luigi 
Fantappié:  Non-hnear analytical functionals — 
Francesco Tricomi: Inversion formula of the order 
of two double integrals “ with asterisk.’’—Vladimiro 
Bernstein Singularity of interpolar functions satisfy- 
ing certain asymptotic conditions. — E. Cartan: 
Riemann's spaces in which transport by parallelism 
maintains the curvature —G Vranceanu. A class of 
anolonomous systems.—U. Bordoni. Тһе trans- 
mission of heat by radiation.—E Persico. Magnetic 
rotatory polarisation in an alternating field. The 
rotatory polansation of light in an alternating 
magnetic field follows the variations in the field 
almost exactly—Guorgio Piccardi: The affinity of 
the neutral bromine atom for the electron. 


VIENNA, 


Academy of Sciences, May 20 —F. Schuster: On 
vapour pressure curves —A Wegener’ Observations 
ot the twihght arch gnd of the zodiacal light in Green- 
land.—Z. Dische and D Lazlo’ The influence of 
cardnoma on the poe of organs, especially 
liver and Jadney.—F. Heritsch: The “ window " of 
Fischbach, a vault of Semmering rocks, limestone and 
quartzite under the massive gneiss.—H Handel- 
Mazzetti: New Chinese plants (forheth and last 
communication), including 12 species of Gentiana. 





Official Publications Received. 


Consel Permanent International pour l'Exploration de la Mer. 
Rapporta et Prooée-\erbaux des Reanons, Vol. 80 Report of the Xorth- 
Western Area Oommittes for 1924 and 1925 (Rapport Atlantyue, Bectanr 
Noid-Ouest, 1024-19*5) Ву ProL Johs. behmidt Pp 163 Publina- 
tions de Cireonstanoe, No. 91. On a New Repeating Current-Meter. 
By V. Walind Hikmsn. Pp 27 (Ovpenhignue: Andr Fred Host et 
fila) 


Transactions of the Ro Society of Edinburgh Уо! M, Part 8, 
No 11° The Anatomy of the Head of a Fatal Afrioan Elephant, Hlephas 
afncanus (Lorodonta gfrioana) Ву Dr Nelle D. Eales. 401-651-412 
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Truth and Tradition. 


CURIOUS change is apparent in contemporary 
thought. The scientific revolution, with its 
subversive principle of relativity and its paradoxical 
quantum theory, invaded the calm and secluded 
groves of philosophy and caused a strange disturbance. 
The positivity of science, at least im the form which it 
had assumed in the nineteenth century, seeme to dis- 
appear; accepted "principles and methods suddenly 
became suspect ; old controversies lost their meaning ; 
new worlds were being discovered. The reception of 
the new mathematical relativity by philosophers was 
at first decidedly hostile. An attitude of incredulity 
was followed by amazement and dismay. When the 
results of the eclipse observations of May 1919 were 
made known, and the principle of relativity, which had 
been formulated fourteen years before by Einstein, 
was found to be actually verified and confirmed, the 
interest was no longer confined to academic circles ; 
popular expositions in journals and scientific manuals 
flooded the book market and every one was eager to be 
informed. A few mathematicians and many philo- 
sophers thought the whole excitement would prove to 
be a nine days’ wonder and hoped, somewhat im- 
patiently, that all would be explained away and that 
physics would again free itself from metaphysics. The 
principle of relativity has not been explained away; 
on the contrary, in an almost incredibly rapid time, it 
has established itself as orthodoxy. A revolution in 
ideas which a few centuries ago would have occupied 
generations now seems to take place between night 
and morning and while we sleep. At the beginning 
of the sixteenth century it was discovered by intrepid 
navigators that our earth is a sphere. It was not 
until past the middle of that century that a daring 
thinker suggested, that the earth moves, and it 
was not until a century later than that, and after 
bitter persecution, that the revolution of ideas which 
it implied was accomplished. 

The extraordinary thing in the present world of 
ideas is not the scientific revolution, but the fact that 
it is accepted and that no one expects it to be upset. 
This does not mean that the spirit of scientific inquiry 
has ceased its quest and is resting satisfied with its 
discovery. It does mean that whatever new revolu- 
tions are in the future, there is no return to the old 
ideas. It is the recognition of this fact which is elo- 
quently and forcibly expressed in the two lectures 
before us—The Fison Memorial Lecture at Guy's 
Hospital delivered by Dean Inge on March 25, and 
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the Herbert Spencer Lecture given at Oxford by Prof. 
Sorley on May 19.* ` 

Dr. Inge points out that there are only three periods 
of history when knowledge has advanced by leaps aad 
bounds—the time of the ancient Greeks, the Renais- 
sance, and our own age—and of these the greatest 
accession of positive knowledge has come in our own 
time. He passes ¢he brilliant pageant in review, and 
very impressive it is. Yet the philosopher's interest 
is in the conception of value, and he asks himself, what 
is the relation of values as they enter as factors into 
ethical, religious, and esthetic experience to scientific 
truth, and especially to the reality which is the ultimate 
goal of scientific research ? The profounder conscious- 
ness of contemporary science is not content to detach 
or dismiss these universal aspects of human experience, 
the ideals of beauty, truth, and goodness, as epipheno- 
menal existences, imparting ап apparitional glow to 
cold mechanical order and to which our epiphenomenal 
minds respond with an emotional thrill. If the real 
nature of things is to be found in the atom of the 
physicists, then, as Dr. Inge points out to us, a microbe 
is nearer to reality thana man. We are, however, still 
far from the complete philosophy which would show 
how the different valuations which physics, history, 
and religion apply to experience supplement each other. 
This ideal consummation is yet to be'attained. The 
formulation of such an ideal, however, shows that we 
are on a higher plane of thought. The reproach which 
has been and still is levelled at religion, that it is ever 
retreating from one position to another before the 
victorious advance of science, and that it is now pre- 
paring to die in its last ditch, is not undeserved, nor 
is it entirely untrue. It is the materialism of religion 
which has constituted its weakness. It is the “ garish 
promises and terrifying threats " which have failed. 

Prof. Sorley also is impressed with the consciousness 
of its own strength which is the outcome of the triumph 
of the new ideas in physics and biology. The same 
kind of confidence which Bacon and the leaders of the 
scientific renaissance expressed when they represented 
the modern inquirer, not as the patient interpreter of 
the old learning, but rising on the shoulders of the 
past, belonging not to the mfancy but to the adult 
stage of ourrace. He sees to-day a revival of the same 
spirit which led the young Descartes to choose a mili- 
tary career, not influenced by desire for glory and for 
worldly success, or by chivalry, but by the opportunity 
it offered of gaining first-hand knowledge of man and 
Nature. All the great periods in which there has been 
a notable advance in science and a revolution in ideas 
haveavitnessed a break with tradition, an emancipation 
өзө By Prot, W. R Soy. Рр ay. (Oxford: Clarendon Brea, 
London Oxford Unrversity Press, 1926) as, not. 
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from authority. We are going through such a period 
to-day, and no more profitable subject of self-reflection 
can be suggested than to take stock of our traditions, 
their significance, their value, and the nature of the 
authority they impose. Is tradition a dead hand 
throttling the living effort? Prof. Sorley shows us 
the sense in which it is a vital force necessary for the 
carrying on of original work. “ Unless the solitary 
thinker emerge from his solitude and sow his seed in 
good soil, his ideas will not fructify.” “It is seldom 
that a second chance comes to the innovator, as it did 
to Mendel when his work was rediscovered and became 
the inspiration of a school of biologists.” . 

The two lectures suggest important reflections on 
the relation of human science to human nature and 
individual experience. А strange phenomenon is the 
apparition of man! When we view him as a form of 
material organisation, the outcome of а biological 
evolution, and then compare his activity with that of 
other forms in the hierarchical series, there is presented 
a phenomenon paradoxical and unique. The unique 
thing in the human attainment is the power which has 
come to man alone (it may be by virtue of the erect 
position, the visual convergence, and the co-ordination 
of the sense of hearing with the muscles of articulation) 
of superposing an artificial ifelon his natural life. There 
is nothing resembling it or approaching it ш the other 
forms of living activity. Man by reason of his emanci- 
pation from environmental conditions has undergone 
and is undergoing a cultural as well as a natural evolu-. 
tion. The conditions of this cultural evolution are 
very strange—opposed to, rather than in line with, the 
conditions of biological evolution. The mind of the 
ape is moulded on the environment and responds to 
it as it were automatically. The mind of the man is 


.educable. The culture which a man acquires by edu- 


cation does not modify his nature: it is super-added 
toit. Man's wisdom is not the wisdom of the bee or 
the ant. It is artificial. We may grow daily in grace 
and wisdom, transforming our natural cravings into 
social virtues, but we do not change the natural man. 
We cannot transmit our culture as & heritage to the 
succeeding generation. If we have the gift of expres- 
sion and leave behind the works which follow us, all 
we leave is records which set & task for those who will 
enter into communion with us. Every individual 
must tread again painfully the path we have had to 
tread. The flattering notion that an Oliver Twist, 
born in a workhouse and brought up among thieves, 
can retain the gentle nature which cultured parents 
have bestowed on him is a romantic fiction. 

It is this which constitutes the real problem of the 
genesis, the nature, and the authority of tradition. The 
new generations must start their education not where 
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the old left off, but where the old started. Our genera- 
tionsoverlap. Itmight have been otherwise. Evolution 
might have produced forms of activity which can 
retain and preserve individual attainments across a 
complete breach of continuity. This is the normal 
case in the insects, but the reverse is the rule in the 
vertebrates, and in the human form we meet with the 
formation and growth of an ideal environment, cultural 
and adventitious. The musician cannot bequeath his 
acquired skill, the painter cannot impart his acquired 
technique, the student his erudition. Each individual 
starts de novo, and yet he can only develop under the 
guidance and influence of the overlapping generation. 
Hence there grows up around him a tradition and an 
authority which appear external and seem to restrain 
him, but which in truth he 1s himself creating in the 
very activity of the life which bursts his bondage. 
Н. гром Carr. 





Ice-Domes aud the Atmosphere. 


The Glacial Anticyclones > the Poles of the Atmospheric 
Circulation By William Herbert Hobbs. (Uni- 
versity of Michigan Studies, Scientific Series, Vol 4) 
Pp. xxiv+198+3 plates. (New York: The Mac- 
millan Co., 1926.) 2.75 dollars. 


N his study of the great ice masses which form the 
continental glaciers of Greenland and the Ant- 
arctic, Prof. Hobbs was impressed with the dome-like 
shape of their ice-covered surfaces. He also noticed 
that the predominating wind direction along their 
coasts had a marked outward component as though 
the air were sliding off the domes. It was not difficult 
to find a reason why air should slide off the domes in 
this way, for meteorologists had long been familiar with 
the flow of cold air down hill-sides and valleys which 
occurs when the surface layers of air become abnormally 
cold owing to intense outward radiation. Sir Napier 
Shaw has given the name katabatic wind to the winds 
formed in this way. 

Starting, then, with the idea that the air is flowing off 
the domes outwards in all directions, Prof. Hobbs 
naturally concludes that it must be replaced by air 
which is ‘ pulled down’ over the central parts of the 
dome. But this is the sort of circulation which is 
described in the old text-books of meteorology as anti- 
cyclonic, so Prof. Hobbs assumes that there must be 
an anticyclone over every dome-shaped ice-covered 
land. He gives the name glacial anticyclone to such 
anticyclones ; but he categorically states “ the domed 
ice-surface, not the snow-covered land, is the direct 
cause of the anticyclone ” (p. 126). 

The outward flow of air, however, is not steady, but 
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takes place in what Prof. Hobbs calls “ strophs.” 
Each stroph commences with a calm, then the air 
starts to move outwards, slowly at first, but acquiring 
velocity "to accord with the law of acceleration of 
gravity ” ; when the velocity has reached full blizzard 
proportions the motion 1s suddenly arrested because of 
adiabatic heating, and the stroph is at an end. Thus 
the whole regime of the air circulatwns over the Ant- 
&rctic Continent. and Greenland with their calms, 
blizzards, fohns and high winds is brought under tbe 
dominion of the glacial anticyclones. 

The difficulty with all such theories is that the author 
never knows when to stop, so Prof. Hobbs extends his 
theory still further. As is well known, the Bjerknes 
theory of cyclones and the polar front is based on the 
interaction between polar air and equatorial air. But 
Prof. Hobbs says that the air in the north polar regions is 
not suited for such a purpose; in fact, Bjerknes’ polar air 
* js quite different from that encountered by explorers 
within the north polar region of frozen sea”; what , 
Bjerknes’ cyclones want is a dose of air from a glacial 
anticyclone, so Prof. Hobbs concludes that "the cold air 
which rejuvenates the dying cyclones on their approach 
to the coast of Europe from the west, instead of having 
polar origin, issues from the Greenland Continent during 
а stroph of the anticyclone " (p. 155). Prof. Hobbs 
also casts longing eyes on Bjerknes' families of cyclones, 
but it is not clear whether he claims them entirely as 
the product of the anticyclone; he does say, however, 


“when a new stroph is inaugurated a new family of 


cyclones is generated ” (p. 153). 

Not content with bringing the cyclones of the 
northern and southern hemispheres under the dominion 
of the strophs of his glacial anticyclones, Prof. Hobbs 
goes still further and claims that the terrestrial climatic 
zones owe their existence to tbe glacial anticyclones, 
and that if there were no iced domes in Greenland and 
the Antarctic, the world would enjoy the uniform 
chmate which certain geologists consider existed in 
previous ages Finally, it is claimed that “ these 
northern and southern glacial anticyclones fixed in 
position, function as the loci of drainage from the upper 
wind currents and are therefore the reversing position 
within the general cycle of air movement—they and 
not the geographic poles are the wind poles of our 
planet " (p. 155). 

Thus, by a series of plausible steps, Prof. Hobbs has 
brought practically the whole of the meteorological 
conditions of the globe and the general circulation of 
the atmosphere under the dominion of two relatively 
small ice-domes. We have not the space to criticise 
this eldborate theory in detail, so a few remarks must 
suffice. It is now generally agreed that true anti- 
cyclones exist over the Antarctic and Greenland, but 
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these are due to the effect of the snow surface on radia- 
tion, and would be there whether the surface were 
domed or not. In the clear calm air of these anti- 
cyclones katabatic winds are often highly developed, 
and as their direction is practically constant, being 
always down slope, they produce well marked sastrugi, 
which can frequently be seen cutting across the sastrugi 
~ caused by the blizzards. Katabatic winds, however, 
need very special meteorological conditions for their 
existence, the chief of which is that radiation from the 
surface layers must exceed the radiation received. This 
is not the case when the sun is high or when the sky 
is cloudy, as it generally is before and during blizzards. 
It is possible that the high winds in Adelie Land de- 
scribed by Mawson may be katabatic winds, but until 
the meteorological data of this expedition are published 
it is impossible to be certain. We can at least say that 
the blizzards of the Ross Sea area are not katabatic 
winds. 

That some air from Greenland is drawn into cyclones 
which pass near to the Greenland coast is clear from the 
familiar fohn effect which is definitely associated with 
passing cyclones, but that the cyclonic regime over the 
North Atlantic would be materially modified if Green- 
land were reduced to sea-level we cannot accept. The 
old idea of ascending currents at the equator and de- 
scending currents at the poles, in the crude way in 
which it was formerly stated, has now completely gone. 
Air cannot be ‘pulled down’ anywhere; the thermal 
structure of the atmosphere entirely prevents such 
motion, and this is as true in Greenland and the Ant- 
arctic as it is anywhere else. С. C. Snepson. 





Infinite Series. 

(x) The Theory of Functions of a Real Variable and the 
Theory of Fourier's Series. By Prof. E. W. Hobson. 
Second edition, revised throughout and enlarged. 
Vol 2. Pp. x4 78e. (Cambridge: At the Univer- 
sity Press, 1926.) 5оз. net. 

(2) An Introduction to the Theory of Infinite Series. By 
Dr. T. J. Га. Bromwich. Second edition, revised 
with the assistance of Dr. T. M. MacRobert. Pp. 
xv--535. (London: Macmillan and Co., Ltd., 1926.) 
30s. net. 


e HE second volume of Prof. Hobson's book com- 
pletes а great contribution to the literature 
of mathematics. The second edition is double the size 
of the first, and is really a new book. Less than half 
of the present volume is devoted to Fourier series. The 
Test of it contains an exhaustive account of sequences 
and geries in general. | 
Of the first part of the book, Chap. vii. is worthy of 
special remark. In it Prof. Hobson expounds a theorem 
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of his own which states properties common to & very 
wide class of representations of functions—including 
Fourier series as a particular case. (We regret that in 
this chapter and elsewhere the author has continued to 
use the word summable as meaning integrable in the 
sense of Lebesgue and—a still more trifling critidsm— 
that he has not adopted the arrow notation for passage 
to'a limit.) ' 

It may be held that among all its branches pure 
mathematics appears at its best in the theory of Fourier 
series. There is a peculiar sharpness which has been 
attained in many propositions (and remains to be at- 
tained in others), and there is a peculiar cleanness in the 
arguments which prove these propositions. To take 
an example at random, let the reader refer to the ten 
pages of Prof. Hobson's book in which he expounds the 
theory of Fourier transforms developed in the last three 
years by Titchmarsh. 

This may explain the feeling one has that if there is 
any part of the book better than another, it is the part 
dealing with Fourier series. There is a unity in this 
chapter (scarcely possible in the earlier, more encyclo- 
pedic part of the book) wbich can only have been 
attained by great pains in fitting the work of many 
writers into the author's development of the subject. 
One source of this unification has already been men- 
tioned in Prof. Hobson's convergence theorem. 

One wishes that the author could have woven 
into his general scheme some of the work published 
since the chapter was written, which could only be 
referred to, such as the solution by Hardy and Little- 
wood of the Cesàro summability problem and the 
beautiful theorems of M. Riesz on the allied series. 
But, after all, an account of а rapidly growing subject 
can only be complete—as Prof. Hobson's is—at the 
time of writing. 

The modern theory of trigonometrical series is largely 
due to Englishmen—one need only ‘mention Prof. Hob- 
son himself, Young, Hardy, Littlewood, and lately 
Titchmarsh. It is particularly fitting that one of them 
has written this book. 

(2) We welcome very heartily the reappearance of 
Dr. Bromwich’s book, the first edition of which has 
been out-of-print for many years, to the great loss of the 
post-War generation of students. Much excellent new 
matter has been introduced into the second edition. 
The most substantial additions deal with the solutions 
of linear differential equations of the second order, 
elliptic functions, asymptotic expansions, and trigono- 
metrical series. 

To make room, the section in the first edition on 
summability has been omitted. We cannot help feeling 
that in a book on infinite series something should be 
included about summability, whatever else may have 
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togo. It would be ungracious to urge that a discussion 
of Cesàro's method is more germane to the theory of 
infinite series than an account of Napier's invention of 
logarithms or of constructions for trisecting an angle, 
for much that is valuable and delightful in the way of 
miscellaneous matter has been, included. It would 
indeed have been impossible to give an extended treat- 

: ment of summability—for that one must go to Prof. 
Hobson’s book—but we wish that the idea had been 
explained. In twenty pages one could prove theorems 
which show the importance of conventional methods 
of summation—say, in dealing with Fourier series—and 
we think that such a sketch would have enhanced the 
value of the book. ^ 

In making this comment on the choice of matter, we 
had in mind the advanced student: concern for the 
beginner now suggests a remark. We fear that the 
early use of the notation a, —- b,+/ for a,—b,—>1 
may leave him with free and easy notions of what а 
limit is. Most of the advantages of the new notation 
seem to be covered by the symbol ~, which is less 
dangerous. 

Prominence is given to those limit-problems which 
present themselves natural and at every turn in 
analysis. Not only to the mathematician is the book 
indispensable ; it is also the best possible guide to any 
one who encounters mathematical analysis in his work. 
The second edition will increase the very high reputa- 
tion gained by the first. J. С. B. 


The Chemistry of Drugs and Perfumes. 

(1) A Text-Book of Pharmaceutical Chemistry. Ву 
Arthur Owen Bentley and John Edmund Driver. 
Pp. xi--456. (London: Oxford University Press, 
1925.) 18s.net. 

(2) The Chemtsiry of Drugs. By Norman Evers. 
Pp. 247. (London: Ernest Benn, Ltd., 1926.) 
325. 6d. net. ` 

(3) Perfumes, Cosmetics and Soaps, with Especial 
Reference to Synthetics. By William A. Poucher. 
Vol. 1: Being a Dictionary of Raw Materials. 
Second edition. Pp. ix+304+21 plates. 16s. net. 
Vol. 2: Being a Treatise on Practical Perfumery. 
Second edition. Pp. хуі +406 +42 plates. ars. net. 
(London: Chapman and Hall, Ltd., 1926.) 


HE issue of elementary text-books for particular 
groups of chemical students is usually a proceed- 

ing to be deprecated, but there is something to be said 
for it in the case of students intending to qualify as 
pharmacists, for they need special information regarding 
chemicals used in medicine, and they must know some- 
thing about such substances as alkaloids and glucosides 
and the methods by which they are estimated ; sub- 
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jects which are outside the scope of ordinary text-books. 
Messrs. Bentley and Driver’s book (1) meets these and 
other needs of pharmaceutical students, and the authors 
wisely point out that it must be regarded as supple- 
mentary to a general course in élementary chemistry. 
For use in this way the book can be cordially recom- 
mended. The few errors noted are of minor import- 
ance, such as the representation of prulaurasin as a 
diglucoside on p. 4 and as a monoghicoside on p. 383. 
It is curious that there is no reference to the digitalis 
glucosides or to the alkaloid emetine, both drugs of 
great importance in modern medicine with which 
pharmacists ought to be familiar. 

Any one who bas used such & book as Frünkel's 
* Arzneimittel Synthese," or skimmed through one of 
those formidable ' Dispensatories’ published in the 
United States, must be appalled at the number and 
variety of substances which exhibit physiological action 
and are potential drugs. Mr. Evers's book (2) serves 
the purpose of picking out the valuable drugs from this 
mass of material, and is at least usefully suggestive as 
regards the lines on which progress in chemotherapy is 
being made. The chapters on such familiar subjects 
as hypnotics, antipyretics, anesthetics, and anti- 
septics are well done, being neither overloaded with 
unimportant materials nor neglectful of essential points. 

It is interesting to find that out of 218 pages of text, 
synthetic drugs occupy only 66 pages, the rest being 
required for the discussion of natural drugs containing 
alkaloids, glucosides, etc. It is sometimes forgotten, 
especially by chemists, that medicine still depends so 
largely as this on drugs of natural origin. The work of 
compilation has been carefully done, and the only points 
noticed as requiring attention are of minor importance, 
such as the implication that chenopodium oil is pro- 
duced in the West Indies and Central America, whereas 
it is only distilled in the United States. The statement 
that “ though numerous derivatives of such drugs as 
atropine, cocaine, quinine, adrenalin, and emetine have 
been prepared and tested, not one of the derivatives has 
surpassed the natural drug in maximum effect ” is true 
only in & Chestertonian sense, for the author himself 
mentions quinine derivatives which surpass the parent 
alkaloid in activity as anesthetics and antiseptics. 
Appendix І., in which this statement occurs, is a too 
brief summary of current information on the relation- 
ship of chemical constitution to physiological action, 
a subject of great importance, which merits much more 
elaborate treatment than it receives. 

It is typical of the difficulty of keeping books like 
this up-to-date that Kendall’s views on the properties 
and constitution of thyroxine, which are given in con- 
siderable detail, have been superseded by the results of 
the recent admirable work of Harington. Interest in 


DI 


. 114 


the chemistry of drugs is steadily increasing, and 
Mr. Evers has performed a useful service in providing 
Students with this survey of present knowledge on 
this subject. 

(3) A mere chemist is interested to learn from Mr. 
Poucher's two volumes that so many chemicals have 
properties which enable them to be applied to the 
preparation Of toilet requisites, but the reader must 
be more than a chemist to appreciate at its full value 
such information as the following. ''Alloxan, or 
mesoxalylurea, is used in the preparation of ‘ blush’ 
creams on account of the fact that it will impart to the 
skin a delicate pink tint, if used in a very dilute form." 
“ If too high a percentage of alloxan is employed a 
purple colour is produced, which may be removed by 
treatment with dilute nitric acid.’ Clearly, the modern 
woman may yet be driven into taking a course in 
chemistry in the interests of her complexion. The 
author is naturally not always at this high level, and the 
bulk of the two volumes is occupied with’ more prosaic 


information regarding the sources, production, end, 


uses of the immense variety of materials now used in 
the manufacture of perfumes, cosmetics, and soap, and 
the recipes beloved of the practical man are abundant. 
The book no doubt thoroughly deserves the popularity 
it has obviously secured from those for whose instruc- 


tion i£ was written. T. A. H. 
Our Bookshelf. 
Handbuch der Zoologie: eine Naturgeschichte der Stamme 


des Tierreiches. Gegründet von Prof. Dr. Willy 
Kükenthal. Herausgegeben von Dr. Thilo Krum- 
' bach. (т) Dritter Band : T ardigrada, Pentastomida, 
Mysostomida, Arthr Allgemeines, Crustacea, 
Arachnoidea. Erste alec Pp. 128. 12 gold 
marks. Zweite Lieferung. Pp. 129-272e 15 gold 
marks. (2) Fünfter Band: Solenogastres, Mollusca, 
Echinodermata. Erste Lieferung, Pp. 96. то gold 
marks. Zweite Lieferung. Pp. 97-176. 8-40 gold 
marks. (Berlin und Leipzig: Walter de Gruyter 
und Co., 1925-1926.) 
(т) Тне section on the Tardigrada, which was finished 
by the late Prof. F. Richters in 1914, has been revised 
by the editor. It is an altogether admirable account in 
6x pages of the structure, biology (including the remark- 
able powers of recovery after drying), development, 
distribution, affinities and systematics of the order, and 
is illustrated by 68 excellent figures, many of which are 
original. The editor has appended a list of about 130 
memoirs on es. The Pentastomida are de- 
scribed in about 60 es by Prof. R. Heymons, and 
this account also is praiseworthy for the adequate and 
well-balanced treatment of the subject. The author 
would place the Pentastomida between the Annelida 
and the Arthropoda, and near the other short-footed 
arthropod-like forms such as Tardigrada and Onycho- 
phora, In the section оп the Myzostomida (about 
8o рр. ), by Prof. von Stummer-Traunfels, we find again 
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adequate consideration of structure, biology and life- 
history, together with excellent figures, for the most 
part from recent memoirs. The effects of the presence 
of Myzostoma upon the respective crinoid hosts are 
clearly set forth. We can thoroughly recommend these . 
three sections to the attention of teachers of advanced 
zoology. The remainder of the second part is occupied 
by a general introduction to’ the morphology and 
phylogeny of the Arthropoda, written by Dr. Anton 


(2) Prof. Johannes Thiele, the author of these two 
parts, prefers to regard the Solenogastres as separate 
from the Mollusca. In the account of the order (14 pp.) 
more might have been given on the development, and 
figures to illustrate the more important stages should 
have been provided. The part on the Mollusca con- 
tains a brief-general introduction, and accounts of the 
classes Loricata (Chiton, etc.), Gastropoda, Scaphopoda 
and Bivalvia, this last to be concluded in the third 
part. The best of these accounts is that of the Loricata, 
but here again the author does not provide figures of 
the developmental stages or of the excretory о : 

While we admit that it is difficult to give ко 
consideration to the several systems of organs of the 
Prosobranchia, we cannot help feeling some dis- 
appointment in looking over the account of the sense 
organs and nervous system (which together receive the 
same space as the radula), and surely it would have 
been more helpful to have figures of egg capsules of 
known origin rather than’ those of unknown parentage 
which are given on p. 67. The classification of the 
Prosobranchia is well done, but some of the subdivisions, 
e.g. Heteropoda, deserve fuller treatment on account 
of their special interest. Certain aspects of molluscan 
morphology, ¢.g. torsion, have not received adequate 
consideration. The account of the Scaphopoda occupies 
less than 5 pp., and the only illustrations represent the 
shell, the animal removed from the shell, and three of 
the radular teeth ; there are no figures of the mternal 
anatomy or of the developmental stages. 

The systematic part of this work is satisfactory, but 
the ak dup of structure and development leave 
much to be desired. As compared with the third 
volume, the present volume is far less adequate in both 
text and illustrations. 


Volatile Solvents and Thinners used in the Paint and 


Varnish Industries. By Noel Heaton. (Oil and 
Colour Chemistry Monographs.) Pp. 158. (Lon- 
don: Ernest Benn, Ltd., 1925.) 155. net. 


In less than 140 pages of text the author has attempted 
the task of compiling “ for reference and comparison 
detailed information as to the nature, sil importance and 
properties of every solvent of indus 

in the paint and allied industries.” 

substances are broadly classified under the ш | 
petroleum and coal-tar hydrocarbons, hydrocarbon 
chlorides, terpenes, alcohols, ketones, ethers, esters, and 
in addition, carbon disulphide. His claim that his list 
of individual solvents includes every one of the 
indicated is scarcely correct, especially in the United 
States, where the lacquer trade has made enormous 
strides in recent years. There is a final short chapter 
on the general significance of the tests for solvents, with 
some theoretical considerations involved i in their use. 


- 
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A large proportion of the material in this book can be 
found in many theoretical organic chemistry books, and 
in view of the comparatively high price of the volume it 
dn be advisable to have restricted such matter and 

ve dealt more with the technical application of the 
solvents. Some typographical errors and a fair number 
of obscure or slightly inaccurate statements occur, but 
in spite of these and the author's disclaimer to literary 
style in dealing with technical data, the book is 
exceptionally well written. It collects together a large 
amount of useful information on a special type of 
organic substances, and it should be of great use not only 
to the technical man but also to the organic chemist 
generally. J. Remy. 


Castles. By Sir Charles Oman. Pp. xii+232+100 
plates. (London: Great Western Railway, Padding- 
ton, 1926.) ss. net. 


To the two delightful volumes, “Cathedrals” and 
“ Abbeys,” the Great Western Railway has now added 
a third dealing with the castles on or accessible from its 
system. Eighty castles in the south and south-west 
of England and in Wales are here described in full and 
illustrated by many photographic plates of great beauty 
and a number of equally pl sketches in the text. 
All the castles with the exception of six have been 
carefully inspected by the author, while his son was 
responaible for about half the illustrations. In addition 
to the description of each building and the notes on its 
history, Sir les Orman has provided an introduction 
in which he gives the history of the castle, royal and 
baronial, in England, and sketches its development 
as well as the development in methods of attack which 
took place pari passw—a& subject on which so dis- 
tinguished an authority on military history is peculiarly 
competent to speak. Sir Charles discusses at some 
length what constitutes a castle, and finally defines it 
as a military structure used for residential purposes 
which is a unit as itself. It is interesting to note that 
the author attributes the fact that castle building 
virtually ceased in the fourteenth century, not so much 
to the development of artillery, though that was no 
doubt a contributory cause, as to the realisation by 
that time that war in the open had come to be the 
only form of decisive action, and it was consequently 
more effective to spend money on the maintenance of 
men-at-arms rather than in buildings. 


The Chemical Analysts of Foods : a Practical Treatise on 
the Examination of Foodstuffs and the Detection of 
Adulteranis. By Dr. Н. E. Cox. Pp. vii+323. 
(London: J. and A. Churchill, 1925.) 185. net. 


Tux aim of the author has been to write a text-book of 
food analysis for the general requirements of chemists 
who have no special experience in the analysis of foods. 
On the whole he has produced a compact and readable 
volume which contains a large amount of useful informa- 
tion. In eleven chapters the subjects dealt with include 
carbohydrates, baking-powder, fruits, tea, coffee, cocoa, 
mustard, pepper, wines and other alcoholic liquors, 
flesh foods, milk and related products, and various oils. 
In an appendix the Public Health (Preservatives, etc.) 
Regulations of 1925 аге given. 

Methods are often too briefly described to be of real 
value to the inexperienced, and the details given are 
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not always strictly accurate. In some cases definite 
alterations in standard existing procedure is indicated 
without comment or reference to original sources. The 
expert analyst is certain to be disappointed in many 
sections of the book, for in sev instances where 
information is required, even on common controversial 
problems, little help is given. There is possibly some 
justification for this, as the author indicates that he is 
not writing for the specialist, and has endeavoured only 
to present the elements of the sffbject. The book 1s 
therefore more useful in initial than as an aid in 
discussing special isolated points. In a second edition 
with a fair amount of revision and correction a very 
useful text-book should result. 


Economic Geography of South America. By Prof. 
К. Н. Whitbeck. Рр. vii + 430. (New York: 
McGraw-Hill Book Co., Inc.; London: McGraw- 
Hill Publishing Co., Ltd., 1926.) 175. 6d. net. 

Torre has long been need for a text-book on South 

American economic g phy, since much that has 

been written on this subject is not free from bias and 

is far from trustworthy. In this volume, Prof. 

Whitbeck, who has the necessary qualification of 

personal experience of South América and a wide 

outlook, has largely supplied the want. The physical 
background is merely sketched' and there is little 

E of climatic processes. These are the weak 
es of the book. But the economic problems are 

ably handled, and the human element, which is of 

к significance, is kept well in the foreground. 

tes are selected as geographical entities, but within 
the larger States natural regions are recognised. 

National boundaries, traditions, and even prejudice, 

play too important a part in the economic Ше of any 

State to be neglected, as must happen if natural or 

geographical regions are chosen as the units for 

treatment. The Falkland Islands may of small 
importance, but they merit more than one casual 
reference, at least if the book is to be used in Great 

Britain. There are admirable illustrations and sketch- 

maps and copious bibliographies, while the text shows 

a pleasing absence of New World phraseology. 


The Human Body. By Dr. Marie Carmichael Sto 
Рр. v+224+7, plates. (London: The Gill Publish- 
ing Co., Ltd., 1926.) 6s. 64. net. 

Few will venture to deny that some elementary know- 
ledge of the structure and working of the human body 
should be included in the education of every child. 
To further that object, Dr. Marie Stopes offers this book 
to adolescents and to all who missed this knowl 
when they were young. In general, it is eminently 
suitable for the p ; it 1s simple in expression, 
clear and accurate in detail, and easily readable by 
any youth of average intelligence. Tbere are, however, 
certain -features of anatomy and physiology which 
cannot adequately be explained in print; they are 
best left to the tact and common sense of the parent 
or guardian, and their omission from this book would 
certainly have increased its sphere of use, to those, at 
least, who are ing from childhood to youth. The 
only other criticism we have to offer is that technical 
terms, such as 'omos, ‘lumbus’ and ‘natis, are 
unnecessary even in the ie of а book intended 
for lay readers. 
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Letters to the Editor. 

[The Editor does rts himself based jor 
en 7 : КАҢ бн й 
Oe sri to return, mor to correspond nsi 
the writers of, rejected manuscripts i d fe 
this or amy other part of NATURE. No notice is 
taken of anonymous communications. | 
The Secondary Hydrogen Spectrum. 

Тнк further exarfination of the secondary 





of hydrogen has led to а number of in ing dis- 
coveries since my last publication (Roy. Soc. Proc. 
A, vol. 111, p 4, 1926). It appears t the green 


. 71 

and red panda have same electron jump but 

па to different sets of vibrational МАБ, 
those Б the bands 02-0, 1-1, 22-2, 3-3, 
and 42-4, and those for the bands 12-0, 29-1, 32, 
42-3, 52-3, and 6-5. In addition, there are five other 
less well developed sets of bands with the same 
electron jump, two in the infra-red with vibrational 
transitions 2-0, 323-1, 4>2 and 3->0, 4-1 respect- 
ively, and three on the violet side of the with 
the respective sets of vibrational transitions o->1, 
I>2, 22-3, 3->4 and 0>2, 1-9-3 апа 0-3. There 18 
an intercombinaton between the linee of all the above 
bands and indications of a further combination in the 
members of the P R branches, which, however; are 
less well developed than the 9 branches. The second 
differerices of the Q branches 
a common vertical difference=2-4 and a common 
horizontal difference = 2:8 wave number. 

The blue bands have a different electron jump from 
the foregoing. It a that there are less well 
developed bands on the violet side of these, which are 
connected with them and with the red bands by means 
of a Ryd formula, Thus if the first element on 
the violet side of each band is indicated as usual by 
the letter A, the frequencies of the successive lines 
AQ (т) are given by formula 


т 1*2 \ 

у= 8зх{.——— . 

109678 3 [i i ie 
one теше A apu oo AM а 
steadily from about o 063 to о 058 as ms increases from 
3t07. Evidence of the bands can be found for each 
рев , 6,7. When m =3 we get one 
of Fulcher's red 5, lines, the one, in fact, nearest the 
violet end, and when m = 4 we get the first line at the 
violet end of Dieke's blue bends. There is also 
evidence of the existence of & lot of bands 
connected by a К formula with the green bands. 
There can be li doubt, in view of the above equa- 
tion, that this system constitutes the band analogue 

of Balmer’s series. О. W. RICHARDSON. 
King's College, University of London, 
July 11. 


Imperfect Crystallisation of Common Camphor. 

Quite recently (NATURE, May 22, p. 721) A. Müller 
described the imperfect crystallisation behenolic 
acid. The of this substance ed to be 
built up of gmall crystal elements which have one 
direction in common and а random orientation per- 
pendicular to this direction. This seems to be the 
case with many long-chain compounds. 

As another example of such an imperfect - 
tion where, however, the imperfection is greater, 
I should like to mention common d-camphor (Japan 
camphor), This substance, which, i to 
Traube, crystallises in the шора пере neue class, 
was studied in the course of an investigation of the 
space-groups of some optically active crystals. The 
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rotatory dispersion of camphor crystals is practically 
the same as the rotatory dispersion of the substance 
in the melted, gaseous and dissolved states (L. 
Longchambon, Thèse, Paris, 1923; C.R., 182 (1926), 
It was therefore su that the 

might prove to possess no trigonal screw-axes, and 
thus owe little or none of their rotatory power to the 
molecular arrangement within them. ‘ 

‚ Assuming that the crystals are truly trigonal or 
песоси лче P оо 
hypo is. Indeed, the best developed planes in any 
crystal (here {0001}) i gen those which are 
the most closely packed with molecules. The presence 
of a threefold screw-axis would reduce the molecular 
density of the basal plane to one-third of the value 
which would hold in the case of a threefold rotation axis. 

The Crystals used were found in a bottle ın which 
еу had been produced by slow sublimation, appar- 
ently over a number of years, at room tem ture. 
They consisted of thin hexagonal plates. The X-ray 
investigation showed, however, that the external form 

is deceiving. 
e og кешеп never more than three 
ed, corresponding to the planes 
which occur on the crystals. From them the folowing 
were deduced: dy, = 5:80 À.U., dup = 5°42 
ALU., dix = 6-06 À.U. (in ассо: to Traube). 
Actually, де must be multiplied by 2 to make these 
р consistent. “They give for the axial ratio 
1:656 (Traube, 1-685). The hexagonal unit calculated 
from them contains two chemical molecules (1 95). 
Strange to say, a reflection from {1120} was never 
observed on the spectrometer. Many rotation- and 
оаа 8 Selene TE were taken with different 
settings of crystals (with regard to the outer form). 
None of these pes showed the typical h - 
bole of spots t would be expected. All of them 
showed only a relatively small number of spots, more 
or less distributed in a circle round the centre. 
Although the spots corresponding to the three planes 
mentioned above were generally found in positions 
where would be , БЕП no spot that 
could be definitely identihed with {1120} was ever 
found. On the o hand, there were always spots 
in tions which bore no definite relations to the 
setting of the crystal. Ав a consequence it was 
practically im ble to deduce trustworthy con-- 
clusions from the positions of the spots on the plates. 
Clearly, what are apparently good crystals are in 
reality no more than conglomerations. Laue photo- 
graphs seem to confirm this view, Several of them 
were taken in a direction perpendicular to the basal 
plane, but a hexagonal or trigonal distribution of 
spots was never obtained. There were a number of 
broad spots which appeared to correspond to a more 
correctly orientated larger part; but mostly the spots 
were drawn out into lines and located іп circles round 
the centre. It should be noted that no definite 
indication of a larger constituent could be deduced 
from the rotation- and oscillation-photographs. The 
sharp spots must correspond to small crystals having 
a random orientation. 

A small number of spacings were obtained from the 
oscillation-photographs. Attempts were made to > 
increase this number 7 taking powder photographs, 
but a real powder could not be obtained. Rubbing 

т in a mortar effects an orientation of the 

elements with the basal planes more or less 
el to the surface of the pressed substance. An 
oscillation photograph of this surface gave a stro 
reflection i io the apaes af tha Dex 
plane. Subliming quickly on a cold surface produced 
crystals which were too big to be considered as a 
powder. 
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he spacings obtained are not sufficient to determine 
definitely the crystal unit. When & hexagonal or 
trigonal unit was assumed, it was only ble to 
account for the spacings by taking & much er unit 
than would follow from' the spectrometer measure- 
ments and assuming & number of accidental halvings, 
etc. In the course of the investigation there were 
also indications which seemed to point to шер 
bility that the crystals are not truly hexag but 
intergrowths of biamal lamelle. Bor example, on 
several photographs double spots were present, and 
once a very fine stratification of lines ing angles 
of 60° with each other was observed on a thin layer 
of camphor which on the surface of a 
solution of camphor in aqueous methyl-alcohol. If 
the crystals are really biaxial, an ificial spiral of 
lamella must be present to account for the uniaxial 


nature of the composite crystals. 
The imperfection of the crystals is bably due to 
the changes in temperature during the long time which 


is neceesary for their growth. ith rising tempera- 
ture crystal elements resublime, whereas at lower 
temperatures new crystal elements are deposited. It 
is possible that the onentations of these latter are 
variable. 

It із hoped that crystals will be grown from a solu- 
tion later, and that better ults will be obtained 
with them. . С. BURGERS, 

Ramsay Memorial Fellow. 

Davy Puy dh Laboratory, 

Royal tution, W.r. 





Influence of Temperature on Biological Processes. 


TEE study of Van't Hoff's law in biology has led 
to the following main conclugions : 

1. Biological reactions’ showing a Qio = +1 are of a 
photochemical nature. 

2. Biological reactions with a negative Qi, are 
based upon surface forces. | 

3. In the кашы deg the Q,, lies between 1-3 
and 6-0, but usually this value d ds much less on 
the nature of the reaction involved than on the 
temperature itself, the Q,, of one and the same reaction 
being higher at low than at high temperatures. Thus 
in these cases the Q,, is not a true constant, and 
Van 't Hoff’s formula does not fully hold. It might 
be noted here that even in many chemical reactions 
the Q,, is not absolutely constant but that it varles 
slightly with the палеа In the overwhelming 
majority of biologi , however, this vana- 
tion 13 much more considerable. 

For that reason some investigators have introduced 


the Arrhenius formula (B-A) into biology. 
1 


Ch Snyder! was the first to do so, and has been 
foll , in recent years, chiefly by W. J. Crozier.? 
The latter author, however, finds that the coefficient и 
of the above-mentioned formula of Arrhenius is not 
always uniform for one and the same reaction, but that 
it has in many cases at least two, and according to 
Cole? even three, different values for different ranges 
of temperature. Thus the Arrhenius formula should 
not be generally used in biology (see Hedlbrunn's 
criticism ©), Р 
Мап iological observations unfortunately аге 
not suificienti &ccurate to serve as the basis for a 
quantitative law. However, after trying various 
mathematical formule for a large number of cases 


1 Snyder, Arch. fur Anat. und Phynol., 1907, р. 113. _ 
а Cromer, Journ. Сен Рйутюї, T, 1924 ; Proc, Nat, Acad. Sci , 10, 1924. 


ы Journ Gen. » 1, 1925 
$ Baton Scwncs, 1935 
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recorded in the literature, I have found that the 
following equation usually represents the relation 

















Fue ee 
between the temperature (s) and the time (y) 
necessary to accomplish а given reaction : 


у= © её сүйл”. эв ДТ) 


а and b being constants. In logarithmic form the 
formula becomes : 


log y =log a -b logs, . . . (2) 
which means that the logarıthm of tıme plotted against 
the logarıthm of temperature gives a straight line. 
The following examples, which give good lines, show 
that the formula is very general. 

















щш and 2 show the curves obtained in two of 
the above reactions. 
The constant e expresses the time at +1°, as it 


may be calculated in putting xr. It is evident 
that the value of a varies according to the umt of 
time used. The value of b is independent of the 
actual velocity and of the unit of time employed, 
because b represents an acceleration. 
If b — 1, the formula becomes 
а 
у=. © > 5 (3) 
which is the general equation of & ee hyper- 
bola. Some entomologists have put forward the 
hypothesis that the product of temperature and time 
in the embryonic development of insects is a constant 
for one and the same species. This hypothesis may 
be written mathematically in the form given above 
(3), and is therefore only a special case of the more 
general equation (1). 
Krogh,” Warburg," and others have shown that 
hant eia. Tad Caleta Кж: 
CE Hobertaon, Principles of D. 1 
Moore, 3 pee 2, к Joa: AR з, ve 
Le edes Der. um 100. 1919, ын. Yabuson, thd , 158, 1934. 
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some biological reactions are affected by the tem- 
perature in such а way that the velocities themselves 
plotted against temperature (моё their logarithms) 
give a straight line instead of the exponential curve 
of Van't Hoff. Expressed mathematically, this faet 
may be written (0 = velocity, x = temperature) : 
o=hs, . . (4) 
and if we take time y instead of velocity (узт) and 
if we put k= J/a, we may эти»: 
у=, * 
which is the same as the equation (3). Thus the 
linear relation between time and temperature is true 
when b in the general formula (1) becomes — r. 
If we construct a curve based on any arbitrary 


case of the general formula (1) and then calculate the 
mac cu T mee UR 














Fio. lacer: voe ieri o dd 
(Bose's e periments) 


ın biology, we find that the value of Qio Tia 
a a e шешеп 





majority of actual biogra шаршы reactions, pro- 
vided high oe that b is greater 
high temperatures (near and above the o ешш) 
фо Gt оше does not hold, n о changes 
occurring in the protoplasmic Some- 
Se ae Ө ы obse at at very low 
temperatures (in the neighbourhood of o? C) the 
calculated and actual values do not correspond ; this 
is due to the fact that in.the previous calculations 
the ble difference between the physical rero 
aes C.) and the biological zero has been neglected. 
та С., the calculated 
somewhat higher values than the 
ine devel and vice versa. When the tempera- 
fure is measured from the biological zero (и hich may 
be to lie not very far from o? С.), these 
divergences at low temperatures disappear. 

Variations in the constant b in formula (т) a 
to have considerable biologi cance. I 
to show in a later note that, for the same reaction in 
one and the same species, b increases with age; also 
that it is er in homothermic than in poikilothermic 
animals, &nd in tropical than in temperate planta. 

J. ВйгҥнкАрвк. 

King's College, London, June 11. 

Migrations of Butterflies. 

In NATURE of April 11, 1925, p. 535, I gave an 
account of certain annual movements of the Painted 
Lady Butterfly (Pyrameis cardui) and ascribed them 
to a deliberate migratory effort on the part of the 
insect. 

In Nature, September 5, І 365, and again 

on May 29, 1926, p. 754, Dr. E. 915, fai t has suggested 
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that this interpretation of the facts is wrong and that 

in reality we are dealing only with another form of 

the more general phenomenon of the involuntary 

distribution of insects by means of overpowering 

wind currents, along the surface of the earth, or 

күңе by бопуеспоп, and then along at- high 
titudes. 


No one will disagree with Dr. Felt as to the frequence 
of involuntary distribution. On the other hand, the 
evidence that the seasonal movements of such butter- 
flies as P. cardui, Anosia plexippus and various ies 
of sa, etc., 18 an entirely different pheno- 
menon, 18 too long to give in d in & short letter. 
I have ed a fuller statement of the arguments 
for and against, which will be published elsewhere. 
ме one or two points might be summarised 

(х) The evidence that enormous unidirectional 
flights of butterflies takes place at ground level, 
apparently independent of wind direction, or at 
least more often or &croes the wind than 
with it, is overwh I have more than five 
hundred references to {з of more than one 
hundred species in my bib phy for ed orgs E 
alone, and the records are qug EE. almost y 
The t in dispute seems to to what distance 
such flights extend. 

(2) In the Pulney Hills in South India, Mr. 
Evershed has observed for more than ten years a 
Tegular stream of butterflies of four families going to 
the south 1n November and December almost every 
year, and a northerly stream of Pierida in the earlier 
months of the year about March. He is convinced 
that these flights are ind. dent of wind direction. 

(3) In the Argentine, Hayward (Entomologist, 1925, 
pP. 147 and 162) records numerous utterflies 
igrating ' to the north and AVDE лон пе соса 
when the wind was against them and high п 
it was favourable, 4.6. making use of the T 
Ioue but not in any way dependent on it or ove 


Ta Dr. Felt ests that as the north and north- 
west movement ot P. cardwi between March and June 
over N. Africa and Europe is against the prevailing 
ground winds, it must therefore be due to upper air 
currents. I have collected information about the 
upper air currents in and the Mediterranean 
basin, and find that it is necessary to go up from two 
to four kilometres to get from the ground winds 
(prevailing north) to & ent steady westerly 
upper current. At no height is there any € 
current that would account for the xu dea bir 
moet favourable conditions for the no ly drift of 
unresisting objects would be with a southerly wind. 
When there is such at the surface in it has 
veered to south-west at a height of one kilometre 
and to the ent west current between two and 
three kilometres. It shonld also be emphasised that 
it is not when there is a south wind, but when there 
ја a north or north-west wind, that thousands of 
Чыла Ladies ер реони the north or north- 


PS) Practically 
ically the same conditions apply with the 
оо of the Monarch Butterfly in the 
S.A. in the autumn. Neither at the surface 
nor at any height above it are there prevailing winds 
to account for the movement. 

XG) ешке ok these чеке 
involuntary drift at high altitudes, why do they 
continue to move, over many miles at least, in a set 
direction, often a the wind, when they come to 
the surface ? (or is it before they go up?).. 
The mad, di err unidirectional t of butterflies 
is a thing apart from their normal t and cannot 
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be accounted for except by profound pee 
disturbances such as are found in bi during 
tion. 

t is difficult not to add, although it is not argument, 
that if Dr. Felt had once seen а hundred thousand 
butterflies going кше the wind, or coming 
out of the desert like а thin haze, or flying out 
to sea without taking any other interest in a steamer 
than that n to avoid it, he would realjse the 
complete lack of identity between this and the willy- 
nilly drift that carries aphids to Spitsbergen or 
кое апа house-flies to the Rebecca Shoal 


hee C. B. WILLIAMS. 
1 of Agriculture, 
Cairo, Egypt, June то. 





Series Spectra of the First Long Period. 


THe regular and irregular doublet laws have been 
applied to some lines which appear in the high- 
potential k of scandium, titanium, vanadium 
and chromium, and those listed m the table a 
to be the first members of the P doublets of 


, 


III 


to Cr VI. For convenience, those of K I and Ca II 
have been included from Fowler’s ''Series in Line 


Spectra." 





К » | Ar. 














The wave-lengtbs were measured tn vacuo on a two- 
metre grating ny 30,000 lines per inch, giving an 
average dispersion of 4:5 À.U. per mm. 

There is no doubt that from scandiym onward the 
intensity of these pairs falls steadily as indicated, 
but there is no direct com intended between 
these and potassium or calcium. It may be said, 
however, that calcium and scandium were taken on 
the same plates in some cases, and the calctum doublet 
was strongly reversed and apparently very much 
more intense than that for scandium. 

When the intensity ratio of the two lines of each 
pair is considered, it is found that the shorter line is 
always the more intense of the two 

The corresponding doublet for Mn ҮП falls in a 
region having many strong lines, m due to 
silicon, and so no definite conclusion could be arrived 
at regarding its existence. 

The origin of these pairs seams unexplained, since 
each of these elements from calcium onward is 
su to have but two electrons in the N levels, 

ess we assume that when these are removed some 
of the M electrons move out to take their places in 
а manner similar to that discussed by Catalin (Phil. 
Trans., A, vol. 223, p. 166). Some such assumption 
seems n to explain chemical and magnetic 
results. It seems possible, also, that there may be 
some connexion between this and the decreasing 
intensity of the pairs. - 

The doublet for So ITI was arrived at independently 
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by Mr. S Smuth, who spent considerable time looking 
for further series relations for this system, but while 
Several pairs having the same separation are known, 
no certain results have been found. К. J. Lana. 
eUniversity of Alberta, 
Edmonton, Canada, 
May 25. 





' ‘Technical and Intellectual Values. 


їн the leading article in МАТОВЕ of June 12, the 
Association of Teachers in Technical Institutions is 


series of PD is tly 
the Association formulated, 
pair scientific. Control experiments to check our 
ypotheses are now in tho of онуна 
through the medium of Lord ott's Committee of 
Inquiry into Technical Education, which was sug- 
, and the iminary work undertaken by the 

.T.T.I, but which is now under the control of an 
executive committee representative of industry, local 
education authorities, learned institutions, and 
technical teachers, with Mr. J. Wickham Momay 
as its honorary secretary. The guiding principles 
which are asked for will soon be E. а fitu эшш 
for publication, and will then be submitted to the 
reading public for criticism and su ion. 

The urgent need for their formulation and publica- 
tion 15 shown by recent speeches of the president of 
the Board of Education. In his opinion, secondary 
education 1s the preparation for a university education 
destined to provide the ‘governing classes '—to use 
коала! E жила сарса Эуе Such а y 
constricted outlook must be widened. The'tunction 
of а government does not end with the manipulation 
of Emergency Powers Acts. Ind and commerce 
must be enco &nd fostered. ether govern- 
mental philosophy be individualist or collectivist, we 
shall require men with technological {гаш and 
capable of the application of science to the industrial 


world. Education must include education for service ' 


as well as for government, and this service must be 
intelligent: not a clumsy translation of good inten- 
tions into feeble practice, 

А. E. Evans, President. 


Association of Teachers in 
Technical Institutions, 
29 Gordon Square, 
London, W,C.1. 





Natural History of the New Hebrides. 


In a few months my brother and I are going to the 
New Hebrides, in the Pacific Ocean, to ore the 
interior of the largest island, to collect the fauna, to 
study animal uction in a climate that is almost 
constant throughout the year, and to undertake 
other work of a more ial nature. Particular 
interest attaches to a large оп one of the islands, 
said to be almost the only lake in Melanesia. We 
are financed in by the Trustees of the Percy 
Sladen Memorial Fund. 

Н any reader of NATURE who is & specialist in an 
group of terrestrial or fresh-water animals or 

ites would care to communicate with me, I 

should be glad to make a particular pomt of collecting 
ee оос е реа гаа 
our return, provided that he und 
out the collection and subject to the approval of the 
Percy Sladen Trustees. Joas R. Barer. 

раса of Zoology and 

mparative Anatomy, 
University Museum, ord. 
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The Imperfect Crystallisation of Common Things.! 


M ANY things consist of, or contain, omega- 
tions of small crystals which are ‘plain to the 
eye or may be made evident by the use of the micro- 
scope. Many more are only discovered to be of similar 
composition, when they are examined with the aid of 
X-rays, as for example, fats, cotton and silk. In seme 
cases the small crystals are in complete disorder. In 
others there is.a ment; -some one 
direction related si y to each crystal has a tendency 
to orient itself more or less in a certain direction relgted 
to the body of which the crystals form part. When 
this happens there must necessarily be a cause for it. 
The body may have been subjected to strain or mechani- 
cal treatment of some sort, as when a metal sheet is 
hammered or rolled, or when a metal wire is drawn. Or 
in the body may have been formed under conditions 
which favour orientation, as when & substance is 
deposited electrolytically. Yet another case of great 


interest is that of animal or vegetable structure; the | 


general orientation of the crystallites in cotton, ” silk, 
animal scales and spines, teeth and the like, has 
features which are clearly associated with growth. 1 
It is most Tm robable, in some cases it is already 
certain, that the presence of the small crystals.and 
their arrangement affects the properties of the body 
which contains them. We know that the strength of 
а wire depends on the arrangement of its constituent 
; the strength of a cotton fibre, or of а bone, 
is most. probably affected in the same way. It is 
part of Nature’s-scheme to produce this partial orienta- 
tion in living things, so that а knowledge of it may be 
essential to om understanding of the structures which 
contain it. To this knowledge the X-ray diffraction 
figures, which are formed on the photographic plate 
in the customary ways, are able to contribute materially. 
These are of -various 


the original Laue diagram whi 


One of them is 
is obtained when а 





FIQ x.—Cane sugar. Crystal rotating, homogeneous rays. 


beam of heterogeneous X-rays falls on a e crystal.- 


The lattice points in the crystal can be imagined as 


all lying on sets of parallel and equally spaced planes ; 
there are an infinite number of such sets, but only 


3 Abstract af lectures deitverod by the author at the Royal Institution on 
April эу and May 6 The leotnres were abbreviated on account of the 
ta of the time. It fs proposed to тте the leotures 
in next N 
ты 


direchon have bean pemorpelly carried out m 
веса Gonell Mark, W and otber workers Tie но рыл 
ilhostra Hons of thus arbole are dus to Мг. W. T. Astbury. 
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. various sets of planes, each set reflecting that 


By Sir Wuru Braco, K.B.E., F.R.S. 


a moderate number of them are sufficiently widely 
spaced to reflect X-rays of ordinary wave-lengths. 
Whenever a reflection takes the relation nA 
= ad sin Ө must be satisfied, where A is the wave-length, 
d the: spacing of the set of planes, # is an integer, 





Fia. a. 


and Ó the angle between any plane of’ the set and 
either the incident or reflected ray. The well-known 
Laue photograph is formed by the reflections from the 
icular 
wave-length which it is able to reflect, according to the 
above equation. The arrangement of the spots ап 
the photographic plate is closely connected with the 
symmetry of the : 

A second well-known type consists of a series of 
concentric rings; it is formed by reflections óf rays of one 
wave-length—not mixed rays as in the previous case— 
which are incident on a mass of small similar crystals 
oriented in all directions. The explanation is that 
the reflection from a set of planes of given spacing 
must make a’ certain angle with the incident rays, 
but otherwise there is no condition which its direction 
must satisfy. Each ring is the aggregate of reflections 
from one such set. These ring pho phs were 
introduced independently by Debye and Scherrer and 
by Hull, about ten years ago. 

There is a third type which has been much used in 
recent years and is particularly important in view of 
the researches now under consideration. A small 
crystal is made to revolve about an axis perpendicular 
to a pencil of incident rays of one wave-length. The 
resulting photograph when the plate is also normal tp 
the rays 1з of the character shown in Fig. 1, which is 
due to a sugar crystal. Each’ set “of planes Bás its 
chance of reflecting during the revolution, provided 
that its spacing lies within certain limits. The spot 
which the reflection produces must lie on a certain 
circle concentric with the spot where the incident rays 
strike the plate; the same circle as that which was 
fully represented in the previous case when there 
was no limitation on the orientation of the crystal. 
‘But there is now a further condition ; each spot must 
lie on one Of a series of hyperbolas, such as are clearly 
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shown in the sugar photograph. This point is readily 
explained with the help of Fig. 2, which shows incident 
rays falling on two lattice points О and P, and dif- 
fracted rays ing away from these points. It is to 
be remembered that OP is extremely small in com- 
parison with the size of the , and this again is 
small in comparison with the distance from the crystal 
to the photographic plate. The incident and reflected 
rays are ' fine pencils,’ though they contain an enor- 
mous number of such linesas MP,M’O. When there is 





a diffracted : or: Fibected ray from thé crystal the con- 
tributions from &hy two such points must be in the 
same phase. Hence ON must be equal to nà where я 
is zero or an integer. If О and P lie on the axis of rota- 
tion, every diffracted ray must make with OP an 
angle соз” = пАЈОР.. Thus all such rays must lie on one 
or other of a series of cones having OP as, axis, and 
these cones cut the plate in a series of hyperbolas. If 
O and P are consecutive lattice points along OP, the 
first hyperbola is by 0—cos ! A/OP. If 6 is 
шол око га and in this way the 
geometry of the lattice can be found. 

A substance containing a number of small crystals 
having one direction in common, but otherwise oriented 
in & haphazard manner, gives the same photograph 
as а single crystal rotated about that direction during 
the exposure. Such & photograph is, for example, 
pm by asbestos as shown in Fig. 3; the fibres have 

set normal to the rays. 

It is not often that а substance shows this 
ment in perfection, and gives а photogra 
that of а single reyolving crystal. ms it 
is a spot photograph from which a number of spots 
are missing; it is like that of a аа 
has not been turned through Ais. revolution. 
bent flake of maleic acid (Müller, NATURE, May 22, 
р. 721) gives a photograph of this kind; if it could 

bent so as to make a cylinder the tale of spots 
would be complete. 

More often the spots are opened out into arcs of 
the circles on which they lie. А spot cannot move off 
its circle so long as the wave-length remains the same ; 
but if there is any variability in the common direction 
of the crystals, the positions and spacings of the set of 
hyperbolz are also variable, so that the spot broadens 
out along the circle on which it lies. The same effect 
would be obtained from a rotating photograph of a 
single crystal, if the axis of revolution were given 
some motion of-its own, regular or irregular. The 
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amount of extension of each spot into an arc varies 
from plane to plane, and much information can be 
obtained from a study of the photograph as to the 
possible variation in the orientation of each plane. ` 

df there is complete uncertainty as to the orientation 
of the small crystals, that is to say, if there is nothing 
like a common direction, then a spot may lie anywhere 
on its circle, and we have again the photographs 
which Debye and Scherrer and Hug tained inde- 
pendently. 

Thus the type of photograph ышы by passing 
monochromatic rays through a substance shows the 
extent of the crystallisation. A single crystal gives 
no picture unless rotated. А substance containing 
many crystals, all having one direction in common, 
gives a photograph of spots, arranged in a series of 
hyperbole. The picture has symmetry about the pro- 
jection of the axis on the plate; and if the incident 
ray is perpendicular to the axis and the plate, there is 
also symmetry about a line perpendicular to the pro- 
jection. If there is only an approach to a common 
direction, the spots are drawn out into arcs of circles. 
If there is no approach at all, the circles are complete. 

A spot never moves off its ‘circle no matter how the 
crystals are oriented, so long as the rays are mono- 
chromatic. But if the rays are heterogeneous, the 
spot is drawn out to form part of a closed curve of 
a lemniscate form which crosses the circle. Photo- 
graphs (Figs. т and 3) show traces of these curves, 
when the rays employed are not quite monochromatic. 

The photographs of structures from several sources 
composed partly, sometimes almost wholly, of cellulose, 
all show the existence of having the same lattice. 
Ramie (Fig. 4) gives quite a good spot photograph 
when the fibres are perpendicular to the rays; from which 
it can be concluded that one direction of the minute 





Fia. 4 —Ramle fibre. Pret in in Bandle of fibres held steady. 
Ае ойга! potra ph shows some thirty or forty spots, many of 
which are too to appear in tbe reproduction, 


crystals is for all of them very nearly parallel to the 
fibre axis. It is possible, in fact, to calculate the size 


and form of the unit cell; the size turns out to be 
comparable with that of cells of ordinary organic 
substances. Clearly the unit of pattern does not 
contain the substance of many molecules, nor does 
each molecule contain many atoms (Herzog, Naturwiss., 
1924, p. 958). Cotton-wool, in the form of a small 
рас. Ene шш. Tings, showing that ita шушы are in 

entirely at random; but when a 
Жы ке od a fibres are stretched parallel to one another 
there is some approach to & common axis. That the 
arrangement is not more complete has been ascribed 
to the fact that cotton fibres have а spiral structure. 
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It is of course no new idea that woollen, cotton and 
other fibres are two-phase systems at least. The 
elastic properties * point directly to such a supposition. 
Mercerisation makes changes in the X-ray picture ; 
the spots move perceptibly, but very little, and the 
relative intensities of some of them alter. It would 
appear that the general form of the lattice remains 
much the same, but there is some slight rearrangement 
of the atoms in the unit cell, perhaps an addition to 
them. (The celfülose photog ph shows, too, that 
there is more than one аа substance present.) 
Artificial] silks show the structure of cellulose, as 
might be expected ; though there are small differences 
in the intensities of different spots, depending on the 





Fic. 5.—Spine of Arbacw. Lane ph: rays heterogeneous, 
еа d pres a 


method of manufacture. Brill has examined а number 
of natural silks from different sources and found the 
same structure in all of them. 
Herzog has examined chitin from various snails and 
' insects, and found the same structure in them all. А 
very good spot diagram was obtained from a layer 
separated from the wing case of the Goliath beetle ; 
the whole case, containing many layers, gave a blurred 
- picture because the crystallites are not oriented the 
same way in the different layers. 

In some cases the X-rays have confirmed previous 
suppositions, as, for example, that the spines of the 
sea-urchin consist of single crystals, or at least of 

tes of single crystals all similarly oriented in 

аре not merely in one direction (Fig. 5). 

ese will serve as examples of the application of 
* Shorter, Journal of the Textsla Insictuis, 18, 4, p. 207. 





the X-ray methods to varibus substances in the living 
organism. They are but a beginning, relatively few 
in number, and imperfectly understood. 

In metallurgy the methods have been largely 
employed in the study of the gradual changes that 
take place during mechanical treatment. Rolling and 
drawing tend to give special orientations to the metal 
crystals. It has been shown by Wever, and by Owen 
and Preston, that in rolled aluminium foils the crystals 
finally arrange themselves so that (112) planes lie in 
the surface, a (111) direction being the direction of 


rolling (Fig. 6). The cube diagoridls of thé small cubic 
crystals: lie in the surface ; „tbis condition i is satisfied 





Fia. 6.—Aluminlum foil rotated abont an aris parallel to the direction 
of rolling [111] Homogeneous rays. 


by two positions of the cubes, which are images of 
each other in the surface. 

The interesting point is that a certain tendency to 
orientation is consequence of treatment which may 
be due either to mechanical handling or to some process 
of life. Absolutely irregular orientation cannot be 
generally consistent with purpose or design. When- 
ever small crystals exist 1n organic substances-—and 
they are far more common than we have supposed— 
their arrangement is connected with growth, and they 
may be essential to it, or illustrate it, or be connected 
with it in some way or other which may be important 
to know. 'The X-rays show simply and conveniently 
the amount of any such regularity, and it is for that 
reason that it is interesting to apply them to а wide 
study of natural structures of all kinds. 


The Passing of Finsbury Technical College. 


pese closing of Finsbury Technical College— 
familiarly known as “ Finsbury "—on July 26, 
after an existence of nearly half a century, is an event 
which will be generally etted. The College was 
founded in 1878 by the City and Guilds of London 
Institute, its object being specifically to train students 
in the principles of science as applied to industry. In 
this respect it was a new departure in English education, 
and great interest in its future was aroused both in 
academic and industrial circles. The courses of in- 
struction were in applied physics, mechanical engin- 
eering (to which civil engineering was added later), 
and applied chemistry, the first professors bemg 
W. E. Ayrton, J. Perry, and Н. E. Armstrong. A 
department of applied art, under the direction of Mr. 
A. Brophy, was attached, and from the beginning both 
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day and evening classes were held in all subjects. The 
ехрегипепі was immediately successful, and in 1885 
the Central Technical College at South Kensington— 
also founded by the City and Guilds of London Institute 
—was opened. Profs. Ayrton and Armstrong were 
transferred to the new establishment, and were suc- 
ceeded by Silvanus P. Thompson and R. Meldola, 
both of whom held office for more than 

years. 

Thompson on joining the staff was made principal 
of the College, and threw all his energy into the work. 
Under his direction the reputation of the College rapidly 
grew, and students were attracted not only from 
different parts of the British Isles, but also from all 
over the world. The day students attended for two 
years, and received the College certificate on passing 
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the prescribed examinations. Special lecture and 
laboratory courses were arranged for evening students, 
many of whom made long train journeys to take ad- 
vantage of the facilities afforded. No outside examina- 
tions were held, and within wide limits each member 
of the staff was permitted to teach what he thought 
best and most useful, instead of being tied down to an 
examination syllabus. Under this system Finsbury 
flourished, and the number of student’ increased to such 
an extent that further accommodation became neces- 
sary, and a new wing was added to the College in 1904, 
which included a large engineering laboratory equipped 
with modern machinery and commodious drawing- 
offices. It appeared at this date that Finsbury was 
firmly and permanently established; but in the ensuing 
years various difficulties arose which threatened this 
ing security, and ultimately led to the closing of 
the College. А 
The first troubles were financial. The amount avail- 
&ble for Finsbury depended mainly upon voluntary 
subscriptions to the Institute from the City Companies, 
which were in some cases reduced in order to provide 
for special activities on the part of.the compenies 
concerned. The development of the College was 
greatly impeded by the ce of much-needed funds 
&t а time when competitive establishments, often 
financed Som. ee sources, were being organised in 
London and other parts of England. "Temporary relief 
was afforded by the closing of the Art Department; but 
Finsbury was unable to keep so far ahead of its rivals 
as to attract a full complement of students from all 
quarters, and about 191o a notable fall in the number 
of entrants, both day and evening, occurred. А con- 
tributory cause, in the case of day students, was the 
extension of the course to three years in order to 
conform with new regulations for admission to member- 
ship of the professional institutions. ` 
At this stage the College also to suffer from 
the increasing importance attached by public bodies, 
and even commercial compenies, to the possession of а 
university degree, for which no provision could be made 
without fundamentally ing the character of the 
instruction. The War, with the greatly increased cost 
of upkeep which supervened, added further to the 
financial difficulties, and a t loss was sustained by 
the deaths of Profs. Meldola and Thompson during the 
War. In xgao it was announced that the College was 
to be closed, and no new students were admitted ш that 
year. Ав the result of a widespread agitation the 


London County Council offered financial aid for a 
period of five years, and in 1921 new students were 
again enrolled. The numbers joining, however, were 
not considered sufficient by the County Council to 
justify а continuation of the grant, and as the necessary 
sum was not forthcoming from any other source the 
TE of the College became inevitable. 

Such, in brief, is the life-history of Finsbury; but a 
few words are needed to explain why it became well 
known all over the world. The two chief causes were 
an efficient and enthusiastic staff, from the principal 
down to the laboratory boys, and a true research 
atmosphere which infected the students and con- 
tributed largely to the great success they achieved in 
all branches of applied science. Amongst members of 
the staff who attained to the distinction of F.R.S. were 
the five early professors already named and Profs. 
Dalby, Coker, Morgan, and Eccles. Many important 
researches in applied science were carried out at 
Finsbury, such as the early work of Mrs.-Ayrton on 
the electric arc ;^ of Ayrton and Perry on electrical 
measuring instruments ; Thompson on X-ray targets, 
cathode rays, and various electrical and optical devices ; 
Meldola on dye-stuffs; Dalby on the “balancing of 
engines ; Coker and Scoble on the optical method of 
investigating stresses in materials and on the tempera- 
tures prevailing in the cylinders of mternal-combustion 
engines ; and es on various radio devices, including 
the valve-controlled tuning-fork. 

All these researches were fundamental, and will in 
themselves preserve the name of Finsbury; but a 
much longer list could be compiled dealing with 
researches in many branches of physics, engineering, 
and chemistry conducted by other members of the 
staff. It will no doubt be possible easily to distribute 
the students. who would have attended Finsbury 
among other institutions, but it will not be easy to 
establish everywhere they may go the atmosphere of 
enthusiastic work and inquiry which characterised the ° 
College and brought out the best that was in the 
students. It has said that the usual fate of suc- 
cessful reformers is to render themselves superfluous ; 
and Finsbury, which set out to reform technical 
education and succeeded, has had this fate forced upon 
it by adverse circumstances. Whilst its demise must 
be deplored, it will be a satisfaction to all who have 
been connected with the College in any capacity that 
it has made for itself a lasting name in the annals of 
British education. C. R. D. 


The Oxford Meeting of the British Association. 


Ces is in many respects a centre well-suited 
for meetings of the British Association for the 
Advancement of Science. It is easy of access from 
most parts of the country; it is well provided with 
accommodation for ns with moderate require- 
ments ; it is situated in a neighbourhood full of interest 

+ both historical and natural; and lastly, in its Univer- 
sity lecture-rooms and laboratories it is able to furnish 
most of the conditions needed for the scientific business 
of the various sections. 

In one icular Oxford is at a disadvantage com- 
pared with many of the places which have extended 
their hospitality to the Association—it is deficient in 
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buildings large enough to collect all the members 
attending the meeting under one roof. It will not be 
possible in Oxford for even half of those who wish to 
do so to see and hear the Prince of Wales deliver his 
residential address in his own person. The largest 
in the University—the Sheldonian Theatre—will 

not accommodate more than about 1500, and of these 
the large majority will have to submit to the discomfort 
of seats without backs. Conditions in the Town Hall, 
which has been put at the disposal of the Association 
by the civic authorities, are somewhat better adapted 
for an audience with present-day notions of comfort ; 
though it will accommodate no larger number than the 
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hie where the address will be actually given. It is 

that the Prince, at the conclusion of the business 
in mE Sheldonian, will be able to visit the Town Hall, 
to which building his address will have been relayed. 
A further relay has been arranged to the debating hall 
of the Union Society, and in this way provision will 
have been secured for every one to hear the words of 
the president, and for nearly every one to see him. 

The fact*of the meeting taking place in Oxford will 
recall to the minds of many the records that exist of 
the famous meeting of 1860, which was especially 

by the caustic reply of T. Н. Huxley to the 
criticism by Samuel Wilberforce, then Bishop of 
Oxford, on the Darwinian theory of evolution—at that 
time a startling, and to the majority an unpleasant 
novelty. The scene of this memorable encounter was 
the northern section of the first-floor room in the front 
of the University Museum, part of which room is now 
occupied by the Hope Department of Entomology. 
To those who, like the present writer, heard the presi- 
dential address of the late Marquis of Salisbury at 
Oxford in 1894, there was something peculiarly im- 
pressive in the calm and measured in which 
one of the former protagonists, Huxley himself, com- 
mented on an address which contained the words, 
* [Darwin] has, as a matter of fact, disposed of the 
doctrine of the immutability of species.” The stage 
on which this latter development of the drama was 
played was the same as that which will witness 
the address of this year’s president, namely, the 
Sheldonian Theatre. It was here, also, that the 
Marquis of Salisbury, оп the occasion referred to, as 
Chancellor of the University, imparted a pleasantly 
light touch to the proceedings by introducing and 
welcoming himself as president of the British Associa- 
tion. 

Oxford has, however, scientific associations of an 
earlier date. It will doubtless be remembered by many 
of the visitors that it was the scene in the thirteenth 
century of the labours and researches of Roger Bacon, 
the great Franciscan who, as the unflinching advocate of 

ental science as against authority, was held by 

Humboldt to be “ the most important phenomenon of 

the Middle Ages.” 1 Perhaps some of the members of 

the Association will be able to find time to visit the 

‚ traditional site of Roger’s workshop at Folly Bri 

and the memorial tablet lately affixed to the old City 
1 NaTURE, June 18, 1914, P 403. 
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Wall in close proximity to the spot where he is known 
to have been buried. 

In Sir Archibald Geikie's happy phrase, “ if Oxford 
was not present at the birth of the Royal Society, it 
at anyrate rocked the cradle of the infant." In these 
words he was ref to the account published in 1667 
by Dr. Thomas Spratt of the meetings held “in Dr. 
Wilkins his Lodgings, in Wadham College. (1648-59), 
which was then the place of Resort for Vertuous, and 
Learned Men." "These е says Spratt, in his 
History of the Royal Society, “ laid ths foundation of 
all this that follow'd." “ po this means," he adds, 
“ there was a race of yong Men provided, agai the 
next Age, whose minds receiving from them [т.в. the 
men who met under Wilkins's auspices], their first 


Im ns of sober and unten Knowledge, were 
invincibly arm’d against all the inchantments of 
Enthusiasm.” % 


It need scarcely be said that the last word cited did 
not bear for the men of that time precisely the same 
meaning that belongs to it at the present day. Amang 
the '' principal and most constant of those who met at 
Wadham," Spratt enumerates the names of Seth Ward, 
the astronomer ; Willis, the instructor of Lower and 
Mayow ; Hooke, Robert Boyle, Sir William Petty, and 
“that miracle of a youth,” as Evelyn calls him, 
Christopher Wren. The earliest ents on trans- 
fusion were carried out in Oxford by Lower at the 

n of Wren; and it is worthy of note that 
Sydenham, the great physician, and Mayow, the actual 
discoverer of oxygen and of the chemical and physio- 
logical explanation of combustion and bodily hest, 
were, besides Wren, all members of Wadham Coll i 
the institution presided over by the scientifi 
minded brother-in-law of the Protector, spoken of ue 
Evelyn as “ that most obliging and universally-curious 
Dr. Wilkins.” 

The interest in ‘ natural knowledge’ thus set going 
in the middle of the seventeenth century finds no abate- 
ment to-day ; and those who will take the opportunity 
of the forthcoming meeting to make themselves 
acquainted with the scientific equipment and appliances 
now to be found in Oxford, will not fail to gain the 
impression that this ancient seat of learning is fully 
determined to take her proper part in the scientific 


e," progress of the present and future ages. 


F. A. D. 
е Italos and spelling preserved аз m the ocigmal text. 


The Ross Institute and Hospital. 
OPENING BY THE Prince ОР WALES. 


N° ceremony relating- to the health and welfare of 
the Brith Empire has attracted so wide an 
interest as the o _of the Ross Institute and 
ital for Tropical by H.R.H. the Prince 

of Wales on July 15. It was the outward and visible 
sign of the initial success of a movement started more 
than three years ago to found a Ross Institute for 
Tropical Diseases which should include a Research 
Hospital. ‘That movement had several objects in view, 
namely, to do honour to Ross while living for his 
ch-making disco of the method of transmission 
malaria to human , to commemorate for all 
time his great achievement, to further the much-needed 
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work of research in the prevention and treatment of 
tropical and sub-tropical diseases, to create a more 
general professional апа public interest in the pre- 
vention and treatment of tropical diseases throughout 
the vast ions of Great Britain in the tropics, 
and to assist medical men to carry out research work. 
It has long been the complaint of some of the most 
promising men in the tropics that there was no institute 
in, London where they could have tbe itieg when 
at home for research work on any special subject that 
had interested them in the tropics, which they desired- 
to pursue further in their leisure time. The Ross 
Institute will now help them. France has her Pasteur 
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Institute in memory of her great man of science and 
to carry on his work. America has her Gorgas Institute 
at Panama, Japan has her Kitasato Institute, London 
has now her Ross Institute and Hospital for Tropical 
Diseases, the president of which is the Duchess of 
Portland, the chairman, Sir Charles McLeod, Bart., and 
the vice-chairman, Mr. Walter Shakespeare. There is 
a strong executive committee and council. The present 
medical officers are Sir Ronald Ross, director-in-chief, 
Dr. Castellani, director of tropical medicine and 
dermatology, and Sir William Simpson, director of 
tropical hygiene. Sir Ronald is hale and hearty, 
and it must have been a source of gratification to him 
that, twenty-nine years after his famous discovery, 
and when the application of it is universally acknow- 
ledged to have resulted in the saving of an enormous 
number of lives and made some formerly uninhabitable 
places habitable, to have this Institute bearing his 
name opened by the Prince of Wales, who was the first 
to give а lead to the appeal for the necessary funds 
which was made in the Times of June 23, 1923. 

The building, which contains two hospital wards, 
three laboratories, a library, and nurses’ quarters, is 
not large, but it is on a healthy site facing Putney Heath, 
and the grounds are sufficiently extensive to allow of 
great additions in the future. 

The Prince on his arrival at the Institute was 
received by the president, the Duchess of Portland, and 
the chairman, Sir Charles McLeod.. A number of 
presentations were made to His Royal Highness, who 
afterwards i the wards, laboratories, and 
library, and then proceeded to the dais reserved for 
him and facing a pavilion in which more than six 
hundred guests were assembled. Here the chairman, 
Sir Charles McLeod, presented an address to the Prince 
in which he mentióned that His Royal Highness on 
his visits through different parts of the Empire and in 
foreign countries had landed on many tropical shores, 
and that his interest and sympathy cannot but have 
been aroused by the record of the decimating scourge 
of diseases incidental to these latitudes. Many of these 
diseases still hold the field but, thanks to Sir Ronald 
Ross, in honour of whose discoveries this Institute was 
founded, one of the greatest of them—malaria—has 
been or can be practically overcome. Sir Charles 
described the objects of the Institute, the chief of which 
is by research into causes of diseases to lessen the 
burden which weighs so heavily on labour and industry, 
and still more terribly on human life, in tropical and 
sub-tropical lands. Great strides in the knowledge of 
tropical diseases have been made during the last quarter 
of a century, and there is every hope and encouragement 
that in the quest and exploration of still unknown 
regions in medicine it will be ible to add to the 
stores of that science which aims only at conferring 
benefits on all human beings. The Prince was then 
presented by Sir Charles with a golden key, on which 
was a colour impression of the Ross Institute, and asked 
to declare the Institute open. 

The Prince of Wales in rising to speak was received 
with great enthusiasm, and said : 


“The opening of this Institute, which I am very 
glad to perform, commemorates a definite achieve- 
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ment in the work which the British Empire has done 
for civilisation. Not the lesst important obligation 
which the development of that Empire has laid on 
the members of our race is the constant struggle 
agpinst disease in all the varied forms it can assume 
in different climates and in different latitudes. The 
struggle is пеон in the tropics, where man, 


&nd especially white man, is the continual prey 
онша ойи ee Ыы сое ое 
parativel i tected by & m pera 
Кшм: ani aus saddest e m the whole 
LO ORE mpire is that which of the terrible 
toll by plague and by fever of those who helped 
to build it. 

“ Of all these ical enemies, malaria has probably 
been the most y and elusive. But now, thanks 


to the achievement of one man, whose name we ste 
perpetuating in this Ross Institute, its ultimate defeat 
is certain. Only a few months ago I was able to see 
in the Sir Alfred Jones Laboratory in Sierr& Leone 
not Only me vital need ior A comple шыц ш лы; 
but also the remarkable pro which has already | 
been made in it. Perhaps I am biaseed by many 
visits to and sub-tropical of the world 
where is rife, and by having talked with so 
many men and women whose health has been 
Shattered by a life's work in such districts, but I can 
think of no other single discovery in recent times 
еп шерш ео бы 
thousands of human bei all nationalities as the 
disco made in India by Major Ronald Rose—as 
he was August 20, 1897. The story of its 
me кзы development and of what it has led to 
is well known to you all. I need only’ summarise it 
in the words of a ous writer: ' It is not too much 
to say that Sir Ronald Ross has made one-third of 


" Over a.quarter of a century has ela since 
that epoch- discovery, and this institute and 
еш as a memorial to the life-work of 
Sir d and his co es. Butitisnot merely à 
passive memorial to work accomplished in the past; - 
it is also, as Sir Charles McLeod has reminded us, a 
very active centre for work to be done in the future. 
АП who have any experience of the tropics will know 
that there is a vast field for scientific medical 
Tesearch, and here, with all the resources that modern 
science can 1 such research can be effectively 
carried out, provided adequate funds are forthcoming. 
From this building may issue results which will bring 
back health to thousands who have lost it, or safe- 
guard the lives of countlees others threatened by 
unseen dangers in tropical lands. More than that, 
it may o out for the use and benafit of mankind 
as а whole, huge districts which are at present denied 
to civilisation. 

“Jt is not surprising, therefore, that, when the 
scheme for founding this Institute was first put for- 
ward, it immediately received widespread public 
support. That support happily made its inception 
possible, and once the first financial obstacle was 
surmounted, its promoters lost no time in«making it 
&reality. То the ident, the Duchees of Portland, 
to Sir ев M and Mr. Shakespeare, and to 
Sir Ronald and his two co-directors, Sir William 
Simpson апа Dr. Castellani, the titude of all of 
us is due for the time and en: they have 
devoted to its execution. and fellow- 
officers of the Institnte may feel proud of the 
result of their labours and of the knowledge that 
they have called into being so which cannot 
fail to be of incalculable benefit to сапу See 

“Tt is with the sincere hope that public 
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support for the n 
coming, and that the labours of those who will work 
here may be blessed with success, that І now 
declare the Ross Institute and Hospital open.” > 


After the Bishop of Southwark offered а vi 
r&yer, & vote of thanks to the Prince was 
by the Duchess of Portland, and pared laa by Sir 





On July 14, in the House of Lords, the Duke of 

Northumberland directed attention to the alteration 
in the status of the engineer officers of the Royal Navy 
brgught about by the Admiralty Fleet Order 3241/25 
issued last November. This matter has already been 
referred to in these columns on several occasions. In 
his remarks the Duke of Northumberland said that 
the Order abolished the last vestige of the improved 
.8tatus of the engineer officer under the 1902 scheme 
for the amalgamation of the engineering branch with 
the deck officers. Not only did it relegate the en- 
gineer officer to the non-executive branch of the Navy, 
but it also emphasised the distinction between the 
deck officer and the engineer officer by re-imposing 
the wearing of the purple stripe. The Duke of 
Northumberland was supported by Viscount Chelms- 
ford and the Earl of Selborne, the latter remarking 
that the point of view of the engineer officers had been 
recapitulated by Engineer Rear-Admiral Sheen in a 
letter in the Times of June 1, and to that he had seen 
no answer. Moreover, the Order might do great 
harm and could do no possible good. Viscount 
Chelmsford said that the question had arisen when he 
was First Lord and he had left a personal note for 
his successor, Mr. Bridgeman, to the effect that there 
had been no acute demand for the change, and that 
the system as it then stood was working well. The 
Duke of Montrose also spoke. He seemed to think 
that because purple had been worn by emperors, on- 
gineers should not object to it. The answer to that 
is, of course, that it is the way it has been imposed 
and what it signifies that renders it so distasteful. 
With his suggestions that engineer officers should 
hate executive command of certhin establishments 
ashore and that an engineer officer should be ap- 
pointed a Sea Lord of the Admiralty a good many 
will agree. 

Тнв reply for the Admiralty was made by Earl 
Stanhope, who repeated Mr. Bridgeman's assurance 
that the Order did not affect the ranks, titles, and 
powers of engineer officers. That, however, is not 
correct, for the Order does undoubtedly take away the 
power of engineer officers to rise to certain high ap- 
pointments which they could have reached as ex- 
ecutive officers. Earl Stanhope said that the Order 
was designed to sweep away an anomalous position, 
and divided all officers into categories according to 
their duties. He did not say, however, why there 
should be three categories of engineer officers—one 
for the main machinery, one for the gun machinery, 
and ene for the electrical machinery, while navigating, 
gunnery, апа torpedo officers all remained in one 
category. Such a reply will give no satisfaction in 
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Ronald Ross, who expressed his grateful thanks to the” 
Prince for the kind manner in which His Royal Highness 
had referred to Ыз work. Не also thanked all the 
contributors for the honour they had done him in 
naming the Institute after him. The Prince replied to 
the vote of thanks, and after his departure the Institute 
was opened to the inspection of the guests. 


News and Views. 


engineering circles, and does nothing towards re- 
moving that вепзе of injustice from which engineer 
officers are suffering. In view of the apparent deter- 
mination of the Admiralty to stand by this Order 
and to impose the purple stnpe, we think the Joint 
Committee of the Engineering Institutions, of which 
Sir William Ellis 18 chairman, would do well to issue 
& short plain statement of the matter as it now 
stands. The excellent memorandum issued some 
months back was too long for general distribution, 
and in the highest interests of Great Britain this is a 
matter for the widest publicity. ‚ 

Ow July 22 the centenary occurred of the death of 
Guiseppe Piazzi, the discoverer of the first of the 
‘minor planets, Piazzi was born in the north of Italy 
in 1746, and came under some of the most dis- 
tinguished teachers of his day. He then entered the 
monastic order of the Theatines. A professor first 
&t Genoa and then in Malta, in 1780 he was appointed 
to & chair of mathematics at Palermo. His efforts 
to found an observatory there were seconded by the 
Viceroy of Sicily, Prince Caramanico, and the ob- 
servatory was opened in 1791. Piazzi meanwhile 
had studied Lalande's methods in Paris and Maske- 
lyne's &t Greenwich, and when he returned to 
Palermo in 1789 he had among his instruments & 
5 ft. vertical circle by Ramsden. He devoted him- 
self to the preparation of star catalogues, and it was 
while pursuing this work that in January 1, 1801, he 
discovered Ceres, named thus in allusion to the 
titular goddess of Sicily. He communicated his dis- 
covery in the first place to Oriani, who calculated the 
elements of its orbit, and then to Bode.  Piazzi's star 
catalogues were published in 1803, 1807 and 1814, the 
latter containing 7646 stars. Не served for some , 
time as president of the Academy of Sciences of 
Naples, and was elected а foreign member of the 
Royal Society of London. By his will he bequeathed 
his library and instruments to the observatory at 
Palermo, and left an annuity for educating students 
in astronomical science, 


THe news of the impending retirement of Prof. J. A. 
Fleming from the chair of electrical engineering at 
University College, London, a position which he has 
occupied since its foundation in 1885, will be received 
with regret by the large number of friends and 
students who have come under his influence. His 
tenure of office has been practically co-extensive with 
the growth of modern electrical engineering, &' 
development in which he has taken a great part, So 
early as 1879 he was the scientific adviser of the 
original Edison Telephone Company of London, and 
in 1882 he was appointed to a similar position with 
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the Edison Electric Light Company of London, taking 
part in the establishment of the first electric supply 
stations. In 1890 he acted in the same capacity for 
the London Electric Supply Corporation, formed to 


operate the Ferranti system of.high voltage electric- 
supply, using single-phase alternating current. In 


1899 he was retained by Marconi’s Wireless Telegraph 
Company to advise on the engineering work in 
connexion with the estabhshment at Poldhu of the 
first high power radio station in the world. Prof. 
Fleming has thus been in intimate touch with the 
early development in Great Britain of the three 
important electrical inventions: the telephone, the 
electric incandescent lamp and radio communication. 
During the forty-one years of his teaching work at 
University College, about 2000 students have passed 
through his department, many of whom have since 
achieved great distinction, there being among them 
three who have become presidents of the Institution 
of Electrical Engineers. His interest in general 
education has shown itself in the prominent part 
which he took in the work which led to Me foundation 
of the Morley Memorial College. 


Pror. FLEMING’s original contributions to know- 
ledge аге comprised in rather more than а hundred 
papers published in the transactions of various 
learned societies and covering such matters as the 
direct reading potentiometer, the investigation in 
conjunction with the late Sir James Dewar of the 
electric and magnetic properties of matter at low 
temperatures, a paper read before the Institution of 
Electrical Engineers in 1885 on the necessity for a 


National Electrical Standardising Laboratory, which. 


gave the first impulse to the movement that resulted 
in the establishment of the National Physical 
Laboratory, and the invention of the thermionic 
valve, which in its modernised form is the essential 
element in radio communication. He is the author 
of a large number of very widely known text-books 
on electrical subjects. He was elected a fellow of the 
Royal Society in 1892 and received the Hughes Medal 
of the Society in тото. The Royal Society of Arts 
awarded him its Albert Medal in 1922, especially 
for his invention of the thermionic valve. The 
Institution of Electrical Engmeers has awarded him 
its Institution premium on two occasions, and made 
him an honorary member in 1923. His membership 
of other societies includes that of the Soclety of 
Engineers of London, the Glasgow Philosophical 
Society and honorary membership of the Royal 
Engineers' Institute, Chatham. Prof. Fleming's great 
gift of clear exposition and succeesful experimenting 
has created for him a special place as a public lecturer, 
as the audiences whose attention he has held on very 
many occasions at the Royal Institution have testified. 
He carries with him into his retirement the sincere 
good wishes of a large circle of friends, colleagues and 
students. 


In his addreas to the tenth annual meeting of the 
Association of British Chemical Manufacturers, held 
on July 8, Mr. D. Milne Watson, the chairman, dealt 
with recent activities of the Association and certain 
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topical events, such as the coal strike, from the point 

of view of the chemical manufacturer. The British 

chemical industry may be comparatively small, yet 

itis advancing : during the decade 1911-21 the number 

of persons engaged in it increased from o-81 to I-15 per 

cent. of the total number of occupied persons in the 

country. Although rather jaded with fairs and 

exhibitions, the Association has supported the revived 

British Industries Fair; the view 18 held that 

chemical firms should not, as a ule, -exhibit in- 

dividually or indiscriminately, but unitedly as an 

industry at selected exhibitions. Whatever views ' 
may be held on the policy of protection, there 1$ no 

doubt that the careful survey of an industry prior to . 
legislating, such as was recently carried out in con- 
nexion with the extension of the Safeguarding Act to 
the fme-chemical industry for a further period of ten 
years, is very stimulating to the industry; on the 
other hand, care 1з needed to prevent а protected 
industry from becoming lethargic. 

REFERENCE was also made in Mr. Watson's address 
to the harm done in recent years by viewing the dye- 
stuffs industry through magnifying glasses. This 
industry suffers from fierce competition abroad, and 
from an excess of plant left over from the War. The 
contention that it has a secure home market 13 only a 
half-truth, for security is only given when a dyestuff 
is equal in quality to a competing foreign one, and 
when it is sold at & price which does not place the 
user in ац unduly disadvantageous competitive 
position. Consolidation of interests, such as has been 
effected between Scottish Dyes, Ltd. and the British 
Dyestuffs Corporation, and between British Synthetics, 
Ltd. and the British Alizarine Co., is advisable and 
should be extended; and the lines upon which 
industrial. development is proceeding in other 
countries must be studied with the view of intro- 
ducing changes in the organisation of British chemical 
industry. The council of the Association does not see 
how it can take any effective or direct part in 
negotiating a settlement of the coal strike, but it is 
co-operating to that end with other industries under 
the zgis of the. Federation of British Industries. So 
far, chemical manufacturers have been able ‘to 
maintain stocks and to meet all demands. The fact 
that dunng the general strike only a very few 
employees in the chemical industry left their work is 
ascribed to the cordial relations. which have always 
subeisted between masters and men, and to the 
circumstance that the men are for the most part 
Teally interested in their work. 


In the discussion on the chairman’s address, Dr. 
E. F. Armstrong emphasised the need of more effective 
co-operation among home-producers, and also the 
undestrability of building up sections of the industry 
" which are strong because they are members of 
international groups, in which the British voice varies 
in loudness.” All indications point to foreign 
competition becoming more fierce. The Right Hon. 
J. W. Wilson referred to the magnitude of the German 
Interessengemeinschaft and to the even greater 
combination in the iron and steel industry ; although 
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the United States will probably follow suit, this line 
of development is not in accordance with the British 
temperament. Шт. С. С. Clayton, M.P., has noted the 
increased attention paid by the House of Commons to 
chemical matters, while the Government is showihg 
considerable interest in the Department of Scientific 
and Industrial Research. He regards recent results 
obtained in the Fuel Department as hopeful, and 
thinks that. bef long an economic process for 
Tecovering the uable products from coal and far 
producing smokeless fuel will see the light of day. 
The Germans claim that they have overcome most 
of the difficulties in producing liquid fnel direct from 
coal; we in Great Britain are not very far behind 
them, if, indeed, we are not actually in front. 


THE annual meeting of the Society of Chemical 
. Industry and Congress of Chemists, in which a 
number of societies with related interests are co- 
operating, opened on Monday, July 19, and in the 
afternoon the Measel Memorial Medal was presented 
to Lord Balfour by. the Duke of York. After the 
presentation, Lord Balfour delivered the Messel 
Memorial Lecture, taking as his subject the relation 
of the State to science and industry. In tracing the 
association between science and industry, Lord 
Balfour referred first of all to the men of genius, 
moved solely by the desire to add to the store of 
human knowledge, to whom falls the glory of making 
fundamental discoveries. This work can be stimu- 
lated only by education. The next stage is accom- 
plished by men of constructive ability who can see 
how the achievements of the scientific worker are to 
be applied. Then comes the time for testing the 
results on a scale larger than that of the laboratory 
experiment, and finally there is the full scale trial 
which, if satisfactory, means that another piece of 
laboratoty work has been applied to the purposes of 
industry, and the organisation of production. and 
marketing can proceed. A Government department 
can do little to further fundamental discovery and 
should not interfere with the last stages of develop- 
ment, namely, production and marketing. Its 
assistance should be given, Lord Balfour stated, in 
the middle region, where industry as a whole rather 
than one special branch is concerned. There has 
been no falling-off in the achievements of British 
men of science or in the business capacity of the 
leaders of industry, but more co-operation is needed 
between them, coupled with the broad and imagina- 
tive outlook which has been the basis of the great 
industries in other countries of the world. 


` In the cóurse of an address delivered by Sir Robert 
Hadfield on the occasion of the opening of new metal- 
lurgical and engineering research laboratories during 
the twenty-first anniversary celebrations of the Uni- 
versity of Sheffield, the speaker reviewed the history 
of the University and its predecessors, the Firth 
College and the Technical School, and of the efforts 
made to establish educational facilities in connexion 
with-the industries of the city. Although Sheffield 
had been for many centuries an important centre 
for the manufacture of steel by the old methods, it 
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was not until the invention of crucible steel by 
Huntsman in 1740 that it began to assume the leading 
position which it has occupied. ever since. It is 
remarkable how, the manufacture of steels of specially 
high quahty having once been established, the 
existence of a skilled body of workers, and of manu- 
facturers accustomed to the trade, favoured the intro- 
duction of new processes, so that a large number of 
important inventions, especially concerning alloy 
steels, have originated in that city. It is also appro- 
priate that the study of metallography, which шау 
be said to have furnished the scientific basis for all 
modern metallurgy, should owe its origin to a Sheffield ` 
scientific man, H. C. Sorby, a pioneer in so many 
branches of science. The new laboratories are 
equipped for the investigation of metals, and par- 
ticularly of steel, by modern physical methods, in 
view of the remarkable results which have been 
attained by the application of exact physical measure- 
ment and by the study of physical properties in the 
improvement of metallurgical operations. 

Sm Ковивт HADFIELD'S address contains statistics 
concerning the work of Sheffield firms during the War, 
when the great armament plants were largely in- 
creased and enormous quantities of munitions were 
produced. Statistics as to present employment show 
the number of employed persons to be about 184,000, 
of whom, roughly, 42,000 are engaged in the iron and . 
steel industry and 21,000 in cutlery, to name the two 
occupations most usually associated with the city. 
The importance of education and training for these 
industries is therefore obvious, and the University 
has set itself to meet the needs of the local population, 
whilst at the same time becoming & centre of post- 
graduate study and research. In view of the situa- 
tion on the South Yorkshire coalfield, the study of 
coal also assumes great importance, and the Fuel 

ent of the University has been specially 
equipped for research on the utilisation of coal. One 
of the urgent needs of the industry is the greater 
application of electrical power, and interesting facts 
bearing on this subject are quoted by the author. 
Even with the existing comparatively high cost of 
electric power, its use in the steel industry has 
assumed vast dimensions. 

Тнк fifth Hurter and Driffield Memorial Lecture 
was delivered by Prof. Charles Fabry before the Royal 
Photographic Society on April 20 last, and is published, 
with illustrations, in the July issue of the Society's 
journal. Prof. Fabry took as his subject '' The 
Photographic Plate as an Instrament for the Measure- 
ment of Visible and Invisible Radiations," and passed 
in review probably all the useful methods of photo- 
graphic photometry, indicating their respective 
advantages, difficulties, and limitations. The use of 
polarisers for varying the intensity of the incident 
beam is excellent when the light is not partially 
polarised, but the layer of Canada balsam present in 
most polarisers is absolutely opaque to ultra-violet 
radiations of wave-length lees than 3400 A.U. Beyond 
this the balsam may be replaced by air, but this gives 
a small angular field. Prof. Fabry adds, “ I have, 
however, used Glan prisms with success.” When 
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working in the ultra-violet region in conjunction with 
M. Buisson, it was found that the stripped gelatine 
film (glas being inadmissible because of its absorp- 
tion) of & developed plate gave & sudden diminution 
of its absorptive power, transmitting about twelve 
times as much light at 3150 A.U. as at а little distance 
on either side of this point, due to the transparency of 
metallic silver for radiations of about this wave- 
length. This difficulty was overcome by intensifying 
the plate with mercuric chloride and ammonia before 
stripping. Schumann plates are not suitable for 
. photometric purposes because of the irregularities 
' following from the difficulties of their manufacture, 
but the 'oiled plate' introduced by Duclaux et 
Jeantet is spoken of as perfectly suitable. А thin 
layer of mineral oil put upon the plate fluoresces 
in the ultra-violet and the fluorescent light affects 
the plate. An illustration shows the effect with and 
without the oil for wave-lengths from about 2816 
to 1854 A.U. Prof. Fabry urges the desirability of 
founding one's photometry on the energy (or heating 
power) of radiations, as this is “ the only real measure 
of the intensity of a radiation.” “ Two rays which 
appear equal with a certain exposure may sesm to be 
absolutely different if a longer exposure is given ” 


A SERIES of postcards depicting objects of scientific 
interest preserved in or connected with the Old 
Ashmolean Museum has recently been issued by the 
Oxford University Presa. The collection comprises 
a set of designs representing the Old Ashmolean at 
different dates, including a reproduction in colour of a 
print by Rowlandson (1809). Another set, devoted 
to the Dodo, begins with an excellent coloured copy 
by Mrs. Gunther of the well-known picture in the 
Sloane Collection, and is continued by De Bry’s 
representation of the landing at Mauritius in 1598, 
by the drawings of Clusins and Savery, and by photo- 
graphs of the head still preserved at Oxford. An 
interesting series of portraits starts with Richard of 
Wallingford, Merton College (1292-1336), the first 
deecriber in detail of the making of scientific 1nstru- 
ments, and ends with John Evelyn, Balliol College 
(1620~1706). Other notable portraits are those of 
Robert Recordo, АП Soul's College (1510-1548), the 
inventor of the mathematical signs of multiplication 
and equality, Robert Boyle, Elias Ashmole, Chris- 
topher Wren, and John Wilkins, the last two of Wad- 
ham College. In a set representing the history of 
medicine occurs a drawing by Christopher Wren of 
the base of the brain, which for exactness of detail 
could scarcely be bettered at the present day. 


Srce the quantum theory of spectrum emission 
was started on its career by Bohr in 1913, the stream 
of contributions by workers in all parts of the world 
has been almost unparalleled in its volume and 
variety of character. The, as yet, semi-empirical 
character of the whole conception gives the widest 
possible scope to speculation and the formation of 
arbitrary practical rules, and such rules have for 
some time been put forward at too rapid a rate for 
the controlling factor of experiment to separate the 
false from the true. The subject has consequently 
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become so intricate and so charged with ideas, many 
of which are incompatible with one another, that the 
experimenter who has wished to obtain a clear idea 
of what is being proposed has had no time left for hijs 
experiments. In particular, the notations and 
numerical values assigned to the various ‘ quantum 
numbers’ now recognised are almost as numerous 
as the writers on the subject, and the resulting con- 
fusion, which is largely unnecessary, has heen a serious 
hindrance to the acquiring of анте ascertained 
knowledge. The appearance of a new Bulletin of the 
National Research Council of the National Academy 
of Sciences, Washington, on “ Quantum Principles 
and Line Spectra," by J. Н. Van Vleck, assistant 
professor of physics in the University of Minnesota 
(Washington, р.с., National Academy of Sciences, 
1926, 3 dollars), in which the many-sided activities 
of theoretical workers are ably summarised and 
compared with one another, is therefore an event 
of great importance. Duplication of Sommerfeld's 
" Atombau und Spektralhnien " has been avoided 
so far аз possible, and particular prominence is given 
to the methods of approaching the subject which are 
suggested by Bohr's correspondence principle. The 
volume has been brought up-to-date during passage 
through the press by the insertion of numerous 
footnotes, and may really be said to be invaluable 
to the large body of workers in spectroscopy. The 
author is to be commended on the clearness of his 
exposition. Each sentence has usually only one 
possible meaning—a characteristic which 1s far too 
rare in many of the original papers on the subject. 


RoTHAMSTED Experiment Station appears to have 
made a new departure in the issue, in very attractive 
form and under the general title of ‘ Rothamsted 
Conferences, I," of an account of a recent discussion at 
Rothamsted upon the growing of lucerne. This little 
memoir is extremely effective. The case for a further 
cultivation of lucerne in Great Britain is first presented 
by Sir John Russell and members of his staff. Experi- 
ence with lucerne is then given by members of staff 
from various experiment stations, by private growers, 
by big seedsmen, etc. Lord Bledisloe, Parliamentary 
Secretary to the Ministry of Agriculture and Fisheries, 
апа Lord Clinton, chairman of thé Lawes Agricul- 
tural Trust Committee, contribute, as also Mr. 
Dampier Whetham of the Royal Agricultural Society 
Research Committee. This committee has helped 
financially Mr. H. G. Thornton’s experiments upon 
inoculation by Bachus radicicola. A summary of 
points collected at the conference follows upon the 
discussion and makes a very clear presentation of the 
main case for lucerne growing. It appears that 
lucerne has often been a failure because British soils 
are not infested with the strain of the nodule nitrogen- 
fixing organisms neceasary for its healthy growth. 
Mr. Thornton’s field trials suggest thet the difficulties 
in the way of successful inoculation often met with in 
the past are now overcome and lucerne then deserves 
a more extended trial. It will not grow on ill-dpained 
or shallow soil, and probably requires a fair supply of . 
lime; it must be sown on clear land &nd the weeds 
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kept down by suitable cultivation. Given these 
conditions, it is apparently one of the most valuable 
of arable crops, and adds to the fertility of the soil, 
permitting a more intense farming. It gives each 
year after the first year usually two good hay cuts dnd 
a green aftermath for cutting ог grazing. 


- Tue Council of the Royal Meteorological Society 
has awarded the Howard Prize for 1926 to Cadet 
В. W. Harman, of H.M.S. Worcester, for the best 
essay on.“ The Causes and Distribution of Fog in the 
‘North Atlantic.” з 


Dr. W. Н. GrBsoN has been appointed Director of 
Research for the Linen Industry Research Association 
in succession to Dr. J. Vargas Eyre. Dr. Gibson was 
educated at University College, London, under Sir 
William Ramsay, and afterwards spent twelve years 
at the Research Department, Royal Arsenal, 
Woolwich ; for his services in connexion with high 
explosives research during the War he was awarded 
the M.B.E. in 1918 and the O.B.E. in 1920. For the 
last seven years he hds been in charge of the Research 
Department of a prominent linen firm in Belfast. 


EXCAVATIONS on prehistoric sites in the Crimea are 
about to be commenced under the auspices of the 
Russian State Academy for the History of Material 
Culture by G. A. Boutch-Osonolovsky. The first 
site to be attacked is the Kik-Koba cave, where it is 
hoped may be ‘discovered missing parts of an early 
human skeleton, already found. Exploration will 
then be extended to the hill caves of later palzolithic 
age in continuation of the investigations which were 
begun in 1924. 
Іт is stated in Science that, at the annual meeting 
of the Geological Society held at Peking on May 3-5, 
the first presentation was made of the Grabau Medal, 
founded by Mr. C. Y. Wang for '' accomplishment in 
the field of geological research in China, or for original 
advancement of the science throughout the world.” 
This first award was made to Prof. Amadeus W. 
Grabau, who has been largely responsible for the 
training of an active group of young Chinese geologists 
&nd has himself contríbuted to our knowledge of the 
invertebrate fossils and palaogeography of China and 
Central Asia. 
THE secretary of the Department of Scientific and 
Industrial Research announces that a licence, under 
Section 20 of the Companies (Consolidation) Act 
1908, has been issued by the Board of Trade to the 
British Food Manufacturers’ Research Association, 
which has been approved by the Department as 
.complying with the conditions laid down in the 
Government scheme for the encouragement of in- 
-dustnal research. The secretary of this Association 
is Mr. К. M. Leonard, 22 Buckingham Gate, London, 
S.W.1. The investigations of the Association will 
.be conducted in close co-operation with those of the 
British Associaton of Research for the Cocoa, Choco- 
late, Sugar, Confechonery, and Jam trades. 


Pror. Н. Н. Влвтіктт, Director of the Botanical 
Gardens of the University of Michigan, who has just 
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been appomted honorary collaborator of the Smith- 
sonian Institution, is about to make collections of 
the flora of Sumatra and Formosa for the Smithsonian 
Institution and the University of Michigan. The 
flora of Sumatra, which is exceptionally mch from the 
scientific pomt of view as well as economically im- 
portant, is poorly represented in the United States 
collections. During a year previously spent in study- 
ing the rubber-producing plants of Sumatra, Prof. 
Bartlett's attention was attracted to the folklore of 
the poorer Malays, and especially to their custam 
of- writing beliefs, legends, and descriptions of the 
magical and medicinal properties of plants on the 
internodes of green bamboos which are afterwards 
dried and preserved. This folklore has received little 
attention hitherto. Prof. Bartlett proposes to devote 
some part of his time to the study of it as well as the 
language during his stay in the island. | 

REFERRING to the review entitled '' Eugenic 
Reform " in МАтойЕ of July 1o, p. 39, Мв. C. B. S. 
Hodson writes stating that her share in Major Leonard 
Darwin's book '' Tbe Need for Eugenic Reform " was 
confined merely to proof-reading for the detection of 
printer's errors. 


UNDZRA the title “ Instructions to Collectors: No. 7 
—Blood-sucking Flies, Ticks, etc." (1926: price 6d.), 
the British Museum (Natural History) has issued a 
fifth edition, revised and enlarged, of a useful illus- 
trated pamphlet. The Museum requires carefully 
collected and properly labelled material of this kind 
from practically all parts of the world. Medical men 
and others who may be willing to help in the collection 
of specimens will find within 1ts pages full directions 
for the collecting, mounting, and transmission to 
England of such material (other than mosquitoes). 


MR. E. PickwonrH Farrow’s book upon the plant 
life of East Anglian Heeths was recently reviewed in 
these columns (NATURE, December 19, 1925, p. 896). 
Based upon the experience of vegetation study. 
recorded in this book, Mr. Farrow communicated 
в brief article entitled “ The Study of Vegetation ” to 
Discovery, which is intended to stimulate and, to some 
extent, to guide the beginner in this fascinating field 
of inquiry. In an enlarged form this article-has-now 
been reprinted as a pamphlet which is published by 
Meesrs. Blackie and Son, Ltd., on behalf of the Coastal 
Research Laboratory and Bird Sanctuary at Blakeney 
Point, Norfolk (price 2s.). The price of the pamphlet 
may seem a little high, but all proceeds from its sale 
go towards the maintenance of this well-known centre 
of ecological research, now under the National Trust. 


Тнк Fuel Research Board of the Department of 
Scientific and Industrial Research has just issued a 
further pamphlet in the series of the Physical and 
Chemical Survey of the National Coel Reeources. 
This pamphlet, No. 6, is the fourth deahng in detail 
with one of the seams of the Lancashire Coalfield, the 
present one being devoted to the King Seam ; sections 
of the coal in various parts of the coalfield are given . 
as it happens to vary a good deal both in thickness 
and in quality, the latter point being brought out by 
analyses of the coal from a number of poinfà in the 
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coalfield. This pamphlet 1s on precisely similar lines 
to those previously published, and gives a mass of 
valuable information concerning the coal seam 
under discussion. 

Mzasrs, J. J. Griffin and Sons and Baird and Tat- 
lock have issued a joint catalogue, No. 50, of scientific 
apparatus mainly for physics It is well printed and 
bound and has 735 pages, 14 of which are devoted 
to the index. In the section on light, an X-ray 
spectrograph, neon lamps, and a number of new optical 
-benchee are described. Under eleetricity, several new 
forms of galvanometers, resistance boxes, selenium 
cells, and electric furnaces are to be found. 

Tux latest catalogue (New Series, No. 19) of 
Meears. Wheldon and Weasley, Ltd. 2 Arthur 
Street, W.C.2, deals with upwards of 3000 works 
relating to astronomy, classified as follows: History, 
biography, bibliography; origin and development of 
astronomy from Aristarchus to Sir W. Herschel ; 
periodicals, publications of societies and observatories ; 
elementary works, treatises, dictionaries ; spherical 
-and theoretical astronomy; celestial mechanics ; 
practical astronomy ; spectroscopy, solar and stellar 
spectra, photometry, photography; astrophysics, 
cosmogony; the sun, transits, sunspots; eclipses; 
Mercury, Venus, minor planets; the earth; the 
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moon; Mars; Jupiter; Saturn, Uranus, Neptune; 
comets and meteors; stellar astronomy; double and 
multiple stars; variable stars, red stars and nebula, 
clusters, Milky Way. 

APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—Demon- 
strators in civil and mechanical engineering in the 
University of Leeds—The Registrar (J uly 28). An 
assistant lecturer in philosophy zt the University 
College of Wales, Aberystwyth—The Secretary 
(August 3). An assistant in the department of 
physics of University College, London—The Secre- 
tary, University College, Gower Street, W.C.1 
(August 7). A lecturer in biology and chemistry at 
the Municipal Technical College, Swansea — The 
Director of Education, Education Office, Dynevor 
Place, Swansea (August 9). A chemical pathologist 
and lecturer on chemical pathology (jointly) at St. 
Bertholomew's Hospital Medical College—The Dean 
of the College, E.C.1 (August 16). A professor of 
music at the University College of Wales, Aberystwyth 
— Ihe Secretary (August 25). А lecturer in moral 
philosophy in the Queen's University, Belfast—The 
Secretary (August 31). An assistant master at the 
Kingston-upon-Thames Technical Institute, to teach 
engineering workshop practice—The Principal. 


Our Astronomical Column. 


Koprr’s Prriopic CoMET.—This short- Ts 
comet was discovered by Kopff in 1906, an 


detected а after two Soe in 1919. 
anuary, seriis 
ы bed io tho BAA Handbook an elsewhere. 


However, the comet was then badly placed for 
observation, being nearly behind the sun ; it escaped 
observation for six months after perihelion. Prof 
M. Wolf succeeded in photogra it on July 13 at 
1h 529 ОТ. in RA. 1^ 17™ 128, . 18? 14’, 
the magnitude being 16. e observation indicates 
Jan. 27:15 as the date Wd тоу m The other 
elements are taken from the Handbook : | 
w 19° 15 29” log 4 0232113 
3 26 то 4 051422 
$3 3 30 Penod 658427 
Е only observable with large 
ollowing ephameris is for oh U.T.: 
N. Deal bgr. 
P 27m 48% 19° 55’ 03680 
32 24 20 47 O3 


35 3 21 3I 03839 
36 4 22 3 ©3917 


The comet is 
reflectors ; the 


К.А. lg ^. 

0-3060 
072949 
0-2828 
02715 


XI. i 
19. I 


Тнк CONSTITUTION OF THE INTERIOR OF THE 
Eartu.—Dr. Н. Jeffreys read a ран on this subject 
at the June new of the Royal Astronomical 
Society у ee prio ted c NN d 
Geophysical Supplement o e Monthly Notices, 
| has һе been supposed that the 
rigidity near the earth’s centre is very great, but 
since it was discovered that secondary seismic waves 
s (ap tly) not transmitted through this region, 

[one reinvestigated the data rigidity in 
ts Eds including that based on the tides, and 
‘finds that they аге qued acai with the intenor 
being composed of hquid ibly with an 
admixture of nickel. The depth of outer boundary 
of this liquid core is given as 2900 km. or 0 455 of 
the radius, this being the surface of discontinuity of 
seismic waves found by Gutenberg. Though y 
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LARGE SOLAR PROMINENCE. —The recent а 
anco of a very largo prominence has been reported by 
Mr. EO with his solar spectroscope 
at Sutton. On July 16 at 10h 25m, it Е 40° 
around the suns west limb—from position angle 
276° to 316°—and its height was then 85 seconds of 
arc. Probably it is the largest prominence observed ` 
ooo, cue е ee Its character was of 
ormation and quiescent in Ne An 
amount of fine detail is indicated by Mr. Newbegin’s 
sketch, the minence appearing to be composed of 
a number of tree-like structures nsing at more or less 
equal distances from the chromosphere and connected 
together by branching filaments. 

As a class, the и massive prominences last for 
some tim: y for several weeks—and al- 
though usually found within the sunspot zones they 
аге rarely, if ever, seen above а spot. In the present 
instance there was no spot in the vicinity, but there 
were faint patches of facule which were the remains 
of the extensive area connected with the great spot 
of December and January last. Indeed, the position 
of the prominence, at least for a portion of it, is 
almost identical with that of this . The mean 
Poco of the spot d its two transits in 

mber and January was longitude 32°, latitude 
lar retardation at 


22? N. Allowing for the Pigs 
place o y 


latitude 22?, the longitude 
occu by the spot was o? on July 16, w e the 
lo de of the sun’s western limb on the same day 
at time of Mr. Newbegin's observation was 2°. 
Spectroheliograms showing disc markings and limb 
phenomena have doubtless been secured at several 
observatories equi with heliographs апа 
should give additional information of great value as 
to the life-history of this e prominence, whieh із 
evidence of a recrudescence ot activity in the chromo- 
here above an extinct sunspot. may be added 
t no unusual ic disturbance has recently 
been recorded in this connexion. 
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Research Items. 


EFFECTS OF MENTAL WORK.—AÀ paper of great 
interest on the changes which take place in the meta- 
bolism of the body during severe mental work Баз 
been published by Prof. V. Suk of the Masaryk 
University, Brno, Czechoslovakia (Bull. internat. de 
l'Acad. des Sc. de Bohérns, Nov. 20, 1925). Prof. Suk 
took the following three groups of students: Group I 
—29 men under ыы physical ing in & teachers' 
college; group 2—31 members of the highest class in 
a gymnasium WOT for final examinations; group 
3—31 members of another class also working for 
examinations. Не kept these tbree groupe under 
observation for three months, keeping a record of 
the amount of hæmoglobin and of sugar in thar 
blood. There was a slight increase on the percentage 
of hæmoglobin in those undergoing physical training 
while that in the brain-workers remained stationary. 


On the other hand, while the blood remained 
statio in those who exercised their ies, there 
was a of 36-38 per cent. in the sugar content of 


the blood in the brain-workers. Severe and аса 
mental toil, therefore, does interfere with the car 
hydrate metabolism of the body. The exact mechan- 
ism by which the nervous system produces this change 
is not & ent, but it may be through an effect 
кот in the functions of the liver. It is well 
own that brain-workers are liable to 
colds and other infections, and Prof. Suk that 
this liability may arise from the reduction of their 
blood-sugar. 7 


Тнк CHANCELADE SxuLL.—In Annals of Eugenics, 
vol. т, Parts 3 and 4, Mr. С. M. Morant compares, by 
means of modern statistical methods, the cranio- 


metrical features of the skull found in 1888 by Féaux. 


“and Hardy near Raymonden, Chancelade, with those 

of Fürst and Hansen's series of Greenland Eskimos. 
He concludes, in agreement with the suggestion of 
Testut, and con to Keith’s recent ct (Man, 
1924), that the Magdalenian skull is not more removed 
from the mean type of the modern inhabitants of 
Gréenland than many individuals picked at random 
from that population are likely to be. In accordance 
with the view that the Chancelade individual was 
closer to the Eskimo than to the modern ish, he 
sees justification for that, in the Magdalenian 
period, a race of hunters existed in southern Europe, 
which migrated northwards following the rendeer, or 
was pushed to the fringe by other and invading гасев. 
Excellent photographs, taken with a telephoto-lens 
to reduce on,-accompany the study. 


POTTERY FROM CHANCAY, PERU.—A. further study 
of the Uhle Collections of Peruvian. im the 
University Museum appears as vol. 21, No. 7, of the 
University of Cahforma 1 in American 
Archaeology and E 
deecribes the 
obtained by Dr. Uhle in 
jn his field notee, part 
the preeent publication. 


. Mr. А. L. Kroeber now 
from Chancay which was 
væ on five sites described 
which form an appendix to 
Five successive styles are 
represented : black-on-white, a style known as that 
of Chancay and the latest i du three - colour 
geometric, epigonal (three and four colour), white-on- 
red, and the interlocking style. White-on-red в 
a hitherto undescribed style which is definitely Central 
Peruvian. The interlocking type, of which the moet 
common design has the cal outline of comple- 
mentary animal heads with worm-like bodies having 
perta edges, is undoubtedly tertile in origin. 
Certain vessels t affinities with the Proto-Nasca 
of Ica, and, er, round lumps of adobe character- 
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istic of Proto-Nasca construction were also found with 
the Chancay burials. Dr. Uhle has demonstrated 
the relation of Ica in the north and Truxillo in 
the south. Notwithstanding the wide hical 
separation of the two styles, Chancay, iying halt-way 
between the two, appears to bridge the gap by a 
civilisation of the same general character, and suggests 
a cultural stage all over Pern at a remote epoch ante- 
dating Tiahuanaco. The im ce, undoubtedly 
religious, of this demgn was indicated -by the discovery 
Cis een WA belonging to a Knall terana pul 
on an artificial base. The wall was 23 m. long an 
I-6 m. high at its beet-preserved and was painted 
in four colours with outlines of the textile d 


Тнв Fox Inpians.—tThe fortieth annual г 
the Bureau of American Ethno (1918—19), which 
has just been issued, contains, addition to the 
report of the chief of the Bureau, five accompan 
pepan Dy Dr. Truman Michelson based upan materi 

fourteen ago and supplemented by 
ter information ing with the Fox Indians of 
Iowa. Each paper is а Fox text written out in the 
current syllabary by one of the Indians and after- 
wards phonetically restored, accompanied by an 
English tranalation and ethnological and St 
notes by the author. The first paper deals with the 
mythical origin of the White Buffalo dance, and 
contains, in addition to the information about Fox 
ritual, some i ing data bearing upon in, 
custom and the and religions outlook of the 
Indians. The reverent observance of religions- rites 
orm be тиз among the older men is no lo 
teristic of younger generations, who attend 
dance purely for Bodl о and to get something 
to eat. А note on mo customs and beliefs is 
important for its detail and tor the light it throws on 
observances in connexion with behaviour after death 
of a husband or wife and rem e. Of the re- 
maining three , two deal with Fox religious 
societies, and third, an autobiography of a Fox 
woman, 18 unique. It begins with her earliest recol- 
lections, and from her eighth year gives particulars of 
her introduction to the various household dutes 
which fall u the woman in the Indian family. At 
nine years she helped her mother in the planting; at 
ten. in washing clothes and cooking, and an cutting 
and gathering wood; at eleven she learned to make 
bags, and soon. One of the most interesting features 
of the story is the importance of the mother’s brother, 
which becomes especially marked after , when 
the father ceases to function in relation to his 


eport of 


дале and ins lace is more than taken by the 
uncle. For example, the uncle advises his niece as 
to her behaviour divorce, and when her husband 


dies instructs her in the mourning ceremonies and the 
observances which secure release from the death 
ceremonies. A ently this function of the maternal 
uncle has nothing to do with matrilinear deécent, and 
cannot be regarded as & survival of that system, 
though the Foxes are now patrilineal. - 


THE ALIMENTARY CANAL OF Scorpions.—In the 
current issue of the Quavisrly Journal of Microscopical 
Science is a detailed account by Prof. E. N. Pavioveky 
and Prof E. J. Zarin of their studies on the structure 
and functions of the various parts of the alimentary 
canal of scorpions. ae oe have not been able 
to investigate the iologi perna of the 

glands, which ft 18 bolieva may produce 
a proteolytic ferment. The food—the juices and 
muscles of arthropods and of earthworms—passes 
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into the stomach of the scorpion, where it is acted upon 
by pepsin, trypsin, chymosin, and lipase. The mid- 
gut of scorpions is of ificant volume as compared 
with the cavities of the liver tubules, and it is evident 
that the latter are of the greatest importance. They 
contain two kinds of cells, secretory cells, podang 
ferments which act on proteins, fats, and carbo tes, 
and absorptive cells. The authors suggest t the 
liver also- plays а part in excretion, presence of 
brown granules in its cells being cited as evidence. 
The intestine appears to play little or no part in the 
digestive processes, 

Luminous FISHES AND CEPHALOPODS OF THE 
MEDITERRANEAN.—Number 9, vol. a (Biology), A. 12, 
of the report of the Danish бого! xpedi- 
tion, 1908-10, to the Mediterranean and adjacent 
seas includes an extremely in ing account of the 
Mediterranean Sternoptychide by Pa n and 
A. Vedel Tåning соро вд. Andr. e. Hast and 
Sen, 1926. 355). their study of these pecuhar 
luminous fishes, much light is thrown on their breed- 
ing, hfe-histories, and migrations. Many of these 

es tend to move to a greater depth with increasing 
age, the adults often occurring naturally at a depth 
of more than 1000 metres, whereas the -larvæ are 
found much higher up. The photophores in this 

up are important as a means of classification, but 
in many of the genera these do not appear until late 
in post-larval lite or after metamorphosis, and there 
is often an enormous alteration in general appearance 
and also a great reduction in 1 as, for example, 
in Ichthyococcus ovatus. Dr. Degner’s important 
A eae (C. x), which is also included in No. 9, vol. 
2, of report, on the cephalopods deals also with a 
group which in many forms is luminous, but in this 
case comparatively iew are from t depths. The 
majority occurred between the в and a depth of 
65 metres, and mainly belonged to the Deca . A 
single en of an adult n&uta was obtained 
in the Mediterranean and one of Spirula just outside, 
close to Gibraltar. Many young forms of various 
species were taken and a few new species are described, 
including M leuihis Schmidt and Desmotewihis 
Thori, both from waters of 2700 metres depth. 


AMPHIPODS AND DIATOMS FROM THE DANISH 
OCEANOGRAPHICAL EXPEDITION.—In Number 9, vol. 
2 (Biology , D. 5, of the of the Danish Oceano- 
graphi ition, I to, to the Mediterranean 
and adjacent seas ( п: Апат. Fred. Hest 
and San, 1926. 358); . К. Stephensen finishes his 
account of the Hyperiidea~-Amphipoda, of whioh 
Parts т and 2 have already appeared. ак 
portion of the present work is taken up by the valuable 
synopsis of the H iidea in which a Mediterranean 
ел, eighty in are fully discussed. The author 

ds that there do not seem to be any ies endemic 
to the Mediterranean, nearly all Беш found also in 
the Atlantic, and there seem to be scarcely any 
differences between ens from the two areas. 
The Hyperiidea are ost exclusively oceanic, and 
many &re found oe depths, some never rising 
above a 300-metre 1 ; but of these deep-water forms 
few enter the Mediterranean. The found there 
belong almost exclusively to the исе layers Prof. 
Pa , in the same volume 9.4, gives алт interest- 
ing account of the planktonic diatoms which in these 
regions are really fairly well known, and his investiga- 
tions show few new species but much new matter as 

distribution. The absence or great rarity in 

the Mediterranean of certain species common and 
well known in the English Channel and outside is 
Thus Hyalodsscus stelluer apparently does 

not occur, Paralsa sulcata is very rare, and Thalassiosira 
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gravida 13 replaced by T. rotula, The summaries of 
the larger genera such as Chetoceros, Rhirosolenia, 
and Coscinodiscus are instructive and helpful, and as 
an up-to-date guide to pelagic diatoms the whole 
wack 18 extremely valuable. 


MICRO-ORGANISMS IN InDustry.—In his presi- 
dential address to the Royal Mi ical Society, 
Mr. A. C. Chapman gave an account, of some of the 
Fungi imperfecti—torula, mycoderma, ooidia—end 
their activities (Journ. R Micy. Soc vol. 46, Part 1). 
He referred to a yeast-like organism, isolated by Prof 
Lindner of Berlin in 1916 from the sap which had 
exuded from a birch tree, which was able to grow 
freely on the surface of carbohydrate solutions con- 
taming ammonium salts and to form a thick greasy 
film. This film when separated and dried was found 
to contam 18 per cent. of fat, 31 = cent. of crude 
protein, and 43 per cent. of carbohydrates, so that, 
given a cheap source of carbohydrate and ammonium 
salts, it was evident a food uct rich in fat and 

rotein could be produced large quantity. Mr 

pman isolated a similar in 1917, and 
reports that the product of its activity contained 
about 50 per cent. of crude protein and up to орт 
cent. of fat, and that when pressed it formed 
having the odour and flavour of cream cheese. Не 
polus out that 1f an efficient biochemical process were 
iscovered for the conversion of cellulose into sugar, 
the production of a synthetic food product on a large 
scale would become practicable perhaps even under 
conditions. He quoted a sentence from a 
ecture whiċh Hayduck delivered in Berhn in 1916— 
" when we can convert our ev pa into sugar 
80 Drap that we are able tbe following ud to 
eat the albumen prepared therefrom, then indeed we 
shall have solved one of the greatest ais ышку of the 
century." Mr. Chapman advocates founding of 
a National Institute of Industnal Microbiology for 
research on micro-organisnjs which play an im t 
риро nd , for the training of teachers of micro- 
logy, and tor maintaining a collection of pure 
cultures of micro-organisms for industrial purposes. 


AUSTRALIAN River BASINS.—À map of Australia, 
showing the extent of the areas of the 
various rivers, has been published by the Bureau of 
Meteorology of the Commonwealth of Australia, The 
positions of river gauges and flood report stations 
are also shown. e map should prove’ useful in 
connexion with the flood warning service of the 
Bureau. In times of heavy rainfall, it will facilitate 
the issue and distribution of flood warnings to the 
districts concerned. The map 3s on the scale of 
200 miles to an inch and a 


Tue CLIMATE OF HELWAN.—A discussion on the 
&bove by Mr. L. J. Sutton, Director of the tian. 
Meteoro d Service, has’ been issued by the 
ru Public Works, Egypt, as Physical Depart- 
ment Paper No. 20 (Government Pubhcation Office, 
Cairo, price Р.Т. то). The present report deals with 
the observations of the years 1906-20, and fifteen 

are said to be probably suffücent in a climate 

e that of Helwan to give a fair representation of a 
true normal, except perhaps for rainfall. The scheme 
for the report was commenced by Mr. Knox-Shaw, 
but, vd to hia ot ae ен as Radcliffe Observer 
at Ох the work of the pru was 
handed to Mr. Sutton. e climate of Helwan is 
essentially of the Saharan desert type. There is a 


short winter, December to Fe , when the nights 
are cold, averaging 9? C., and the ve comparatively 
e temperature 


warm, averaging abont 20° С. 
never falls to fiis freezing-point, the lowest ever 
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recorded being 1-6° C. Nearly 8 hours of sunshine 
ате enjoyed each day, апа normally there are only 
3 days of ram in each of the winter months, but 
sometimes thunderstorms occur with heavy rain. 
Summer commences in June and lasts until the end 
of ber; from June to Angust there are more 
than twelve hours of sunshine в day, the temperature 
reaches 35? C. on the average during the daytime 
and falis to about 21? C. at night. In the early part 
of summer, tem tures of 40° C. are not uncommon, 
and on two ons a temperature of 46? C. (115° F,) 
has been recorded. The summer is rainless, and there 
is scarcely any rain from May to October. Tables 
and diagrams with detailed accounts are given of all 
the meteorological elements. The work adds much 
to our knowledge of weether conditions in this part 
of the globe. 


WEATHER AND ÁGRICULTURE.— Responsible United 
States officials yi indir in the Weather Bureau, the 
Bureau of Agricultural Economics, and the Forest 
Service have b dag in producing а discussion, 
No. 918, publish: the United States Department 
of Agriculture (Washi : Government Printing 
Office, price 20 cents). It is asserted that so early as 
3000 years B.C, man was a tiller of the soil and 
gathered a harvest. Since then the history of agri- 
culture and the weather has been contemporaneous 
with that of civilisation itself. The development of 
ешо аер such as the establi ent of 
agricultural colleges and experimental stations 18 
dealt with. The influence of the weather and 
especially the control of weather by cyclones and 
anticyclones is referred to and the adjustment of 

culture to climate, soil condrtion and topography 
Maps are given showing the distribution of rainfall 
over the globe, and the natural vegetation, and also 
air isotherms over the world for January and July. 
Referring to the rapidly increased pee ш 
recent times, the unoccupied arable land of the world 
has become gradually occupied until Kern) 
little remains in regions with healthful climates. It 
is stated that the Unrted States, with only about 
5 per cent. of the world’s ulation, produces one- 
seventh of the world’s cattle, one-fifth of its wheat, 
and three-fourths of its corn. Ramfal and crop 
is gone into with considerable detail, also the 
perature influence on crop distribution. It is 
asserted that where climate and other conditions 
permit of mixed farming, the weather hazard is very 
much reduced. Many matters such as weather and 
the railroads and d intimately associated with 
salving the crópe are of much interest. : 


METEOROLOGY AND GEOPHYSICS IN POLAND.— 
In Communications Nos. 1-18, Institut de Geo- 
л: et de Meteorologie de l'Université de 
wow, Prof. H. Arctowshi and eight collaborators 
publish a series of papers on meteorological, astro- 
nomical, and geophysical subjects. Eight papers 
contain discussions of temperature variations obeerved 
during the 1910-1919 at Arequipa and at a 
number of widely separated stations. These tempera- 
ture variations are employed to show the distribution 
and movement of “ thermo-pleions ” (areas of positive 
departure of temperature from the normal) and “ anti- 
caer " (areas of negative departure) in zETPU 

awatian ds, India (the Deccan), New d, 
Peru, Philippine Islands, Russia, and Scandinavia. 
Ths agreement between the Arequipa or standard 
type of P fluctuation and that pre- 
. vailipg in the is found to be particularly 
striking during the ten years of observation. . Four 
other papers deal with pyrheliometer obeervations 
During 1924 & number these observations were 
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made by three different methods at Poryrzewska 
ыш 1406 metres) in the eastern Carpathians 
or the purpose of finding a suitable site for a solar 
observatory. The remaining contributions relate to 
(1) The dissimilarity of the vanation of the frequ 

of sunspots obeerved north and south of the suns 
equator, ps the desirability of ee a) Es 
statistics for each hemisphere “рн у, (2 е 
anomalies in the measurement of rainfall and the 
exposure of Hin gauges. 3) the determination of the 
'" geothermic " degree m observation of the 
temperature gradient existing in certam petroleum 
wells in Poland, and (4) the occurrence of potassium 
salts in Poland The above series of papers have 
been published in the Kosmos, vols. 46-50, 1922-1925. 


MAGNETIC VARIATION IN NoRTH Arrics.—The 


` secular magnetic variations at Tunis, Carthage and 


Malta are considered by Dr. L Palazzo in the 
Memorie della Pont: Accademia delle Scienze Nuovi 
Lincsi, vol. 8, 1925. Dr. Palazzo himself made 
observations of all thres magnetic elements at Tunis 
and Malta in 1890, and has recently ted the 
observations. In 1890 he also meas the hori- 
rontal intenmty at Carthage. In this memoir he 
summarises other observations available for the three 
stations, and constructs graphs showing the secular 
variation of declination, dip and horizontal intensity ; 
for Tunis the graphs extend from 1875 to 1924, in 
which time the declination has decreased by about 


° to its рез value of about 7° 20° Е. The 
Таш eclination and dip graphs extend from 


. 1820 to 1905, and are in general agreement, as regards 
secular 


variation, over the period in common with 

those for Tunis, аз would be from the 

pu ity of the stations. The ta data extend 

m about 1820 to 1925, and show a decrease in 
E. declination from 17° 20’ to-5° 40’. 


VELOCITY OF DETONATION FOR EXPLOSIVES.— 
The explosives in general use in fiery and dusty 
mines belong to the class of detonating explosives. 
It is known that the ignition of inflammable gases in 
the neighbourhood of the borehole depends in large 
measure on the velocity of detonation. It 18 there- 
fore of great importance to find a method of determin- 
ing this velocity for the practical explosives used in 
mines To determine this velocty, very small 
intervals of time'of the order of a millionth of a 
second Have to be measured. A method suitable 
for doing this 18 described РЕ E. Jones in the Safety 
in Mines Research Board, Paper No. 22 (London: 
Н.М. Stationery Office, 1926. Price od net). The 
method 1s an electrical one. It depends on the partial 
discharge of a condenser through a known non- 
inductive resistance. The time of the discharge is 
the time taken by the detonation wave to travel 
between two points аб which the circuits are broken. 
The times computed were tested with mechanical 
arrangements which gave time intervals of the order 
IO-* вес. to 10 sec. The results were concordant for 
long fuses, but ыш when the trinitrotoluol 
fuse was only about то cm long. The di cies 
in this case were traced to electrical phenomena 
due to detonation, and were overcome by removing 
the break-points of the circuit to а distance from the 
detonating losive. Consistent results were now 
obtained, although the, fuse 1 was reduced to 
2 cm. The е Бенеш е р күрт 

ven by the Mettegang m or metre о 
fus сурас wae rather leni than 3 per cent. The 
latter method, however, only gives the этерсе 
velocity over the metre. Тһе agreement consequently 
is s& ry. Further researches are in progrese. 
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Oxford Meeting of the British Association. 
PROVISIONAL PROGRAMMES OF SECTIONS 


WE print below ahort accounts of the proceedings 
of the various sections of the British Associa- 
tion at the Oxford meeting to be held on August 4-11. 
For these particulars we are indebted to the recorders 
of sections. The statements are brief, but it is clear 
that interesting and stimulating sessions. have been 
arranged which should do much to make the Oxford 
meeting memorable ım the history of the Association. 


SECTION A (MATHEMATICS AND PHYSICS). 


The coming meeti of Section A (Mathematics 
and Physics) are likely to be filled with interest. 
Apart from the attractions of Oxford itself with its 
own important schools in these subjects, there are 
two other contributing factors. First, the list of 
foreign guests 18 a particularly interesting one, 
the visitors gee oe DE. Born, Carathéodory, 
Franck, Runge, Sieg , Wien and Zeeman, in 
addition to well-known, representatives of the 
Dominions overseas. Secondly, a full programme has 
been arranged for a subsection in mathematics, 
meeting for three mornings. This should attract 
many matheniaticians who may have reframed from 
attendi ey owing to the minor part that 
this subject has played in the programme of the 
Section in recent years. 

In physics, in addition to full accounts of work 

ing carried out in the laboratories of Prof. Townsend 
and Prof. Lindemann, вт be read by Sir 
Ernest Rutherford, Sir i Bragg, Prof. W. L. 
B , and others. On Monday, August 9, Prof. 
A. Fowler’s presidential address will be followed by 
a discussion, in which most of the foreign guests are 
expected to take part. A joint discussion with 
Section B (Chemistry) on the mechanism of homo- 
geneous chemical reactions should enable man 
уам to learn зо ing about a subject in whi 

of them have speciali 

In mathematics, in addition to a full morning on 
integration and trigonometrical series, lectures 
from Dr. Т. М. erry, Mr. F. Р. у, Mr. 
М. Н. A. Newman and Mr. Т. W. Chaundy have been 
arranged, and contributions are from Sir 
George Greenhill and Prof. E. A. e. Lastly, a 
paper by Mr. Stratton on the recent eclipse observa- 
tions, and by Prof. Turner on the coming total eclipse 
in England, should make a wide appeal throughout 
the Section. 


SECTION B (CHEMISTRY). 


Prof. J. F. Thorpe will deliver the presidential 
address to Section B (Chemistry) at Io a.m. on 
Eheu d August 4, and will take as his subject “ The 
Scope of Organic Chemistry." Two discussions have 
been arranged—one (a joint discussion with Section 
А) on the mechanism of homogeneous chemical 
reactions and the second one on tautomerism. Prof. 
W. N. Haworth is to submit a paper on modern views 
bn the stmbture of ths disaccharides, and Mr. J. J. 
Manley is to deacnbe the work he has condu on 
the union of m and helium. Of the foreign 
visitors, Prof. J. Becker 18 reading a paper on separa- 
tion and racemisation of simple optically active com- 
pounds, and Prof. Н ter Meulen 1s to describe the uses 
of hydrogenation in organic analysis. А novel 
feature of the work of the section will be a paper b 
Mr. A Chaston pun and Dr. Н. J. Plenderlaith 
on ап examination of King Tutankh-Amen’s cosmetic. 
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в 
бастіон C (GEOLoGy) 

The communications promised for Section С һауе 
been so numerous that the time available for pre- 
sentation and discussion ma rove inadequate. 
еш the meetings of the Section have been ex- 
tended beyond the normal number, section of papers 
has been necessary ; yet the programme as at present 


arranged covers a very wide range of interest, and, во , 


far as possible, kindred studies have been grouped. 
It is invidious to pick out апу ра for special 
mention, but, to e а conventi subdivision of 
the subject-matter into mmeralogy and petrology, 
ntol and phymcal and stratigraphical geo- 

ogy, the íolowing notes may suffice to convey 
some idea of the scope of the programme . 
The atomic structure of silicate munerals has 
proved difficult up to the present, but a paper on 
certain of these minerals is promised, while com- 
munications on the textures and structures of igneous 
rocks will also be received. Sedimentary petrology 
18 also represented. In the realm of paleontology 
the faunas and classification of the faunas of certam 
To in the will be considered, notably those 
ot Cambrian and Silurian times : the fauna of more 
recent de , local to Oxford, will be represented 
by an bit which may be consulted during the 
енш Physical and stratigraphical geology will 
n& y figure largely, and here interests range in 
time from pre-Cambrian to recent, and 1n irom 
England © the farthest confines of the British 


кшш 
wo important discussions wil be held: one on 
коош connected with the Thames gravels and 
eir fossil contents, and the other in conjunction with 
Sections D (Zoology) and К tany) on the “ Con- 
tion of & Species." In all branches of natural 
science the d on of umts is necessary, and a 
biological unit is as fundamental as а unit of length 
or of temperature. Unfortunately the species, аз & 
unit, has not proved capable of rigid definition, and, 
from time to time, it зз obliga to take stock of 
the position. The discussion therefore should be of 
value in stating the present ideas on this fundamental 
biological concept. 

In the interests of those who are beginning research 
work and desire some knowledge of technique, a series 
of short descriptions of certain research methods will 
be given by workers who have taken special interest 
in the development of such processes. - Demonstra- 
tions have also been arranged in illustration. 

A most important part of the work of the section 
centres round the excursions. The local secretaries 
have so arranged ther work that this of the 
programme has been in the hands of Mr. C. J. Bayzand, 
who has drafted an excellent series of half-day and 
whole-day vists to the neighbourhood. Tll-bealth 
may ent him from present on these tripe, 
but it is hoped that he may be recovered in time to 
reap the reward of his sowing. On t showing, 
then, the Oxford meeting, во far as C is con- 
cerned, promises to be an excellent one from every 
point of view 


SECTION E (GEOGRAPHY). 


Much attention has been directed of late to economic 
and social problems associated with the awakening of 
Negro Africa Their complexity defies шшш оп 
methods of admmustration and development. The 
president of the Section—the Hon. W. by Gore, 


* 
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Under Secretary for the Coles viu Mia recent 
pcd dee in East and West Africa, speak on 
“ The omic Development of Africa and its Effect 
on the Native Po tion." This will be followed on 


the afternoon of Thursday, August 5, by an impogtant 
jant discussion with Section H (Anthropology) on 
‘The Effect оп Afncan Native of Contacts 


with European Civilisation.” Among those who will 
take part in the discussion may be mentioned the Rev. 
Edwin Smith, Sir Frederick Lu , Capt. С. Pitt- 
Rivers, Prof. } W. Gregory, Sr James Currie and the 
Hon. Hugh Wyndham. 

In Britain, of recent years, one of the most striking 
applications of geographical study has been the 
attempt consciously to adjust conditions of eee and 
industry to locality, especi in urban areas. Town 
planning and let have m а measure 
reacted on the character of some of the geographical 
research in the universities Two papers, one on 
London and the other on Manchester, illustrate what 
is being done in the several university schools of geo- 
graph , and will form the basis of a general discussion 
on egional Work in Geo һу.” 


Several papers t hi cal сеч of geo- 
phical science: рел theodolites and astro- 
bes, by Dr. R. T. Gunther; the ' Pantometria' of 
Leonard Digges, by Mr. A. R. Hinks; the British Isles 
in the nautical charts of the fourteenth and fifteenth 
centuries, by Mr. M. C. Andrews; roads on English 
and French maps at the end of the seventeenth 
century, by Sir George Fordham. The numerous 
implications which the geographical study of a region 
involves is well represented by such contributions 
as Dr. D. С. Hogarth's on “Our Near Eastern 
Borders," Prof. Lyde's on modern markets for 
Canadian wheat, and Mr. Dunlop's comparison of 
Queensland and Jamaica. 

Geographical excursions have been arranged to 
Brill, the Cotswolds, the central Chilterns and the 
Goring Gap. 

SECTION Е (Economics). 

In his presidential address to Section F (Economics), 
Sir Josiah С. Stamp will deal with “ Inheritance as an 
Economic Factor ’’; it is that Prof. Rignano 
(Italy), Dr. Hugh Dalton, M.P., Prof. Edwin Cannan 
and others will take in the discussion. 

A distinctive point of view upon “ Collective 
Bargaming " will be presented in a paper by Sir 
Lynden y, in which he will argue that effective 
collective bargaining is the basis of industrial stability 
and that recent events have shown the absence of this 
condition in Great Britain. Mr. Flux, of the Board of 
Trade, will deal with the markets of the chief British 
export industrial centres and will use material which 


In addition to such topics of outstanding interest 
as those mentioned above, the Section is to take part 
in a discussion on a “ Survey of the Limits of Agr- 


cultural ,. which will form the subject of 
Sir Daniel Hall’s. presidential address to Section M 
(Agriculture), 
SECTION С (ENGINEERING). 
The of Section С includes discussions 


on subjects of very varied interest. The- ent, 
Sig John Snell, chairman of the Electricity Com- 
mission, in his address will deal with the important 
subject of electric supply, Ив recent and probable 
future development. Following the address Mr. 
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Kennedy will read a paper on the distribution of 
electric energy, and Mr. Borlase Matthews will discuss 
the use of reer in agriculture ; some phenomena 
of conduction be discussed by Prof. Cramp. 
Refrigeration, particularly in relation to food - 
tion and transport, is a subject of scientific and 
рар interest, and two papers by Dr. Ezer 

rifiths and Prof. C. Е. Jenkin are to be followed by 
a discussion in which Sir William Hardy and Sir 
Richard Glazebrook will take part. The papers will 
describe small plants that have recently been de- 
veloped and experiments carried out in the laboratory 
and on four ships. In connexion with this discussion, 
a number of small plants wil be working in the 
University eering Laboratories 

Recent developments ın aircraft are to be discussed. 
Mr. Wimperis deal with the ‘rotating wing’ and 
describe experiments and the attempts that have been 
made to use the device for sustentation purposes ; 
the possibilities of its use will be discussed. The 
токе а have Deum carried out in connexion 

th the development of a co eesion ignition 
шө or аштар and Б i heavy Ойа Silt be 
described by Mr. H. D. Pye. problem of pro- 
ducing a fuel jet which penetrates the compressed gas 
sufficiently to give adequate mi of air and fuel, 
and at the same time to obtain sufficient pulverisa- 
tion and combustion in the short time available, will, 
inier айа, be dealt with. It has been found possible 
to burn 70 per cent. of the gen in the cylinder, 
but to get ect mixing at speeds is extremely 
difficult. е bihty of eluningtmg all com- 
plications and er incidental to electric ignition 
makes it worth while to attempt to develop a com- 
preesion ignition engine sufficiently light for aircraft 
purposes. The use of hght alloys in aircraft is be- 
co increasingl Y important, and the papa by 
Mr. ou and Mr. Sutton will describe the 
anodic oxidation process which has been successfully 
developed to render these alloys immune fiom surface 
corrosion. . 

ше on materials suhject to complex stress 
condi wil be discussed by Prof. F. C. Lea апа 
Mr. S. Timoshenko. 

The porta icd and macrographic ‘methods of 
detecting the sulphur bacterium Bagzi Alba, and 
investigations іп which its presence mdicates sewage 
pollution, will be described by Prof. Ellis. The cause 
of the b ing of the river sands below water level 
in the Clyde Estuary has been investigated, and її 
has been shown that this 18 not due vo sewage pollu- 
tion but to the formation of ferrous sulphide by a 
reaction between the ferruginous constituents of the 
sand and the hydrogen sulphide liberated by bacteria 
which consume the animal ала vegetable remains on 
the shore. A ра by Mr. Edgar Morton on the 
“ Composition and Texture of Sandstone and Lime- 
stone in relation to Strength and Durability " should 
prove of interest to geologists, engineers, architects 
and builders Papers dealing with the distribution of 

ressure'in turbines and influence of voltage 
Коога on power factor correction are to be given. 


SECTION Н (ANTHROPOLOGY). 


In- Section H (Anthropology) one of the most 
important features of the will be the 
exhibition of the human skull found in associatian 
with Mousterian implements by Miss D. A. E Garrod 
near the Devil's Tower, Gibraltar. In view of the 
conditions of its discovery and зія possible relation to 
the skull of Neanderthal type found at Gibraltar in 
the middle of the lest cen , it should give rise to 
an im t discussion. Garrod’s discovery 
will give added interest to Sir W. Boyd Dawkins’ 
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Peper on. the: range of the Neanderthal race on the | Everest. In the joint discussion with Section D 


eistocene continent. 

The Section will engage in two jomt discussions 
with other sections. e first, with Section E, on 
the effect on African races of contact with E 
civilsation, arises directly out of Mr. Ormsby Gore’s 

dential address to Section E, and will be opened 
or Section H by the Rev. E. p енер, 
followed by Sir Frederick Lugard, sho engage- 
ments permit. The second joint discussion, with 
Section D (2001087) and Section J (Physiology), on 
mental an ee DE T ity, will be 
opened by Dr. C. S. Myers, to be follo by Profs. 
Bu les Gates and Juhan Huxley. Sir William 
иса will a sectional discussion on “ The 
Origin of the 5H 


Among а Bgm number of communications making 
up the remainder of the pro e mention can be 
made of a few only. Sir ur Evans on “ The 
Shaft-Graves of Mycene and their Contents in 
relation to the Beehive Tombs ” is Seg d prove 

rovocative of animated discusion ; Zela 

uttal, the disti ed American archæologist, in 
dealing with the ancient calendar systems of America, 
will give the Section what is virtually a summary of 
the results of her life's work. The excavations of 
the British School at Athens during the рез, three 
seasons will be described, by Mr. A. M. Woodward, 
the Director, and Mr. W. A. Heurtley, the latter 
dealing with his own investigations in Macedonia. 
Recent excavations in Mesopotamia will be covered 
by Мг. C L Woolley on his recent work at Ur, 
and Prof. on on work at Kish, skulls from 
the latter site described by Mr І, Н.р. Buxton. 
In Egyptian dc Miss Gardiner and Miss 
Caton-Thompeon will describe their recent work on 
the geology and early archeology of the Fayum, and 


Sir ders Petrie will put forward for discussion lus. 
views on the c relations of t and the 
Caucasus, .An important Gordon 


Childe will deal with the Terramare and the Hungarian 
Боасе ошаса шер кндр MM 
viously published work on the prehistoric агсһеоіову 
of Central Europe. | 

Ап interesting series of pa dealing with physical 
anthropology must be over; but in conclusion 
mention must be made of Miss Alford’s communica- 
tion on ‘the ritual dance,’ in which she discusses 
the ritualistic origin of a number of lish folk- 
dances and cites continental parallels. е paper 
will be illustrated by dances performed by members 
of the English Folk-Dance Society. 


SECTION I (PHYSIOLOGY). 


By an unfortunate chance the British Association 
meetings this year fall at the same time as the (tn- 
ennial) meetings of the International Congress of 
Physiology, which will be held at Stockholm on 
August 3-6. Although the Section may, in conse- 

uence, lack & а позне of British and of 
oreign workers, the secti programme is quite а 
full one. The subject of the presidential adios 18 
“Function and Design”: to this question Prof. 
Leathes is bri & fresh outlook, notably from 
recent work on molecular structure and orientation, 
with а ial consideration of the arrangements at 
the limi surfaces and membranes of the organism. 

As was suggested in the columns of Nature of 
May 29, p. 747, the lecture by Dr. J. S. Haldane on 
“ Acclimatisation to High Altitudes ” is of icular 
interest, m that a reply to Prof. Bar "s recent 
publications may confidently be expected, and a con- 
sideration of physiological observations and 
problems connected with the chmbs on Mount 
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-of hearing from Prof. Ch. Cham 


'Section K (Botany) 


(Zoology) on the value of tissue-culture in biology, 
members wil have the first opportunity 1n England 
, of the Sorbonne, 
an nnt of his technique апа the results he has 
o ed 1n this work. г тео у Uo trene 
by Dr. Н. M. Carleton, who is in charge of the Depart- 
ment of Histology at Oxford. 

A symposium on the ‘machinery’ whereby a 
posture is set up or maintained, will allow an exchange 
of observations and opinions betweeneclinicians and 
laboratory workers, who have a common interest in. 
this problem, though their paths of approach may be 
entirely different. Of e interest, again, is Sir 
].С. '8 lecture on “ The Pulse-Beat of Plant and 
of Animal," while чиш the more specialised papers 
are contributions on colour-vision, on biochemistry, 
and on visceral sensation. 


SECTION J (PsycHoLocy). 


Applied psychology prominently in the 
programme of Section (Psychology) ; thus the 
presidential address by . J. Drever в entitled 
chological Aspects ‘of our Penal System." A 
whole session 13 given to such industrial questions as 
accidents in industry, restriction of output, and the 
соры: of value of individual advertisements. 

1з also a lecture on recent progress in vocational 
selection. These papers will give an account of some 
of the activities of the National Institute of Industrial 


ir eer T 

АГ psychology is represented by three papers, 
namely, возо апа value, а method of self- 
analysis, and h ty and environment in the pro- 
duction of morbid mental reactions. That psycho- 
logists are paying attention to heredity 1з shown by 
their participating with Sections D and Н in a joint 
discussion on heredity in its physical &nd mental 


ү is gratifying to note that all past presidents of 
the Section are contributing papers: Prof. C. Lloyd 
Morgan, '' Individual and Person " , Dr. C. S. Myers, 
Heredity in its Physical and Mental Aspects ” ; 
Prof. Cyril Burt, “ Estimations of Temperament and 
Character''; Prof. W. McDougall, “ An Experiment 
supportmg the Lamarckian Hypothesis " and “ In- 

ence in Rats’’: Prof. C. Spearman, '' The Origin 
of Error." 

Of the more academic papers mention should be 
made of one by Prof. Rignano of Milan on “La 
psychologie dans ses Rapports avec la Philosophie et 
avec la Science," one by Prof. Michotte of Louvain 
on obeervation and analysis of mental facts, one by 
Dr. Aveling on the psychogalvanic phenomenon, and . 
one by Dr Banister on the localisation of sound. А 
paper by Dr. Maxwell Garnett on the psychology of 

triotism should prove of wide interest ; also one by 

. F. C. Bartlett, Director of the gps s Psycho- 
logical Laboratory, on the social psychology of 
leadership. 


Section К (Botany) 


Owing to the lamentable death of Mr. W. Bateson, 
will meet at Oxford under the 
presidency of Prot. F. О. Bower. The Section will 
icipate in a discussion on “ The Co tion of a 
ies " with the Sections of Geology and Zoology. 
ithin the Section there will be a discussion on sex- 
determination in plants, which will be opened by 
Dame Helen Mae barton rpm and contributed to by 
Dr. Heslop Harrison, Prof. H. Kniep, and Miss Cayley. 
Prof. J. H. Priestley will imtiate another sectional 
discussion on the scientific principles underl 
vegetative propagation, a subject on which a g 
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deal of light has been thrown recently. The popular 
lecture will be given by Sir Frederick Keeble on 
: A luni ыы ке Ен Сане 
А. e number o ive ifferen 
branches of botany lees bem included in the pro- 
gramme, the subject of genetics being рагісйагіу 
well represented this year. A notable feature of the 
Oxford meeting wil be the attendance of a larger 
number of distinguished foreign botanists than has 
been the case in recent years. M 
tributing actiwely to the pro . As e 
few years, there will be & Bab secticn of Forestry, 
which will be linked with Section K. The Sub-section 
also has a very full programme, and will be presided 
over by Lord ton. 


SECTION L (EDUCATION). 


Section L ucation), under the prena oy of Sir 
Thomas Ho d, opens ıts sesmon at ord on 
Thyrsday, Au 5, with several-papers dealing with 
the place of аута science in education. Dr. 
Charles Singer and f Cecil Н. Desch will discuss 
the subject from the point of view of its value as a 
humanising element in the of science at 
university or school. Dr Gunther will demonstrate 
the educational value of the Lewis Evans' Collection 
of historic scientific instruments at the Old Ash- 
molean Building. ' ` 

Later in the meeting the more recent advances in 
be discussed: the develop- 
ment in the general кырый d and scope of education 
during the twenty-five years by Prof T. P. 
Nunn ; woe оаа of пий пы years 
. of age b Margaret ond; developments 
m etd of teaching by Dr. М W. кашу; the 
о поп of education by Prof. Strong; and 
educational psychology by Prof. C. Burt. The 
Section wil be invited to discuss scholarships— 
methods of award and their effect on the present 
system of education—by Mr. William Hamilton Fyfe. 
Important results of а recent investigation into the 
claims of the іюпета and of radio to be potent 
agencies 1n modern education will be brought before 
the Section by Dr. C. W. Kimmuns, Mr G. T. Hawlan, 
and Dr. J. C. Stobart. The public school system is 
to be reviewed by Mr. R d Gumer, Мг W. W. 
Va Mr. M. L. Jacks, Dr. Crichton Miller, and 
Mr. F. J. К. Hendy. Тїз relation to national Lfe, 1ts 
psychological interpretation, its value аз a trumng 
1n community Ше, together with a critical apprecia- 
tion of тіз economic position, are some of the features 
of the papers to be read. 

On Thursday, Au 5, & jomt session of Section 
L (Education) and M'(Agriculture) will be held in 
the hall of the Union Society to discuss the educational 
training of boys and girls in secondary schools for 
life overseas. Various of this question will 
be dealt with by Sir A. Daniel Hall, Hon. W. Ormsby- 


Gore, Sir Halford Mackinder, Miss Gladys Potts, Sir 
John Russell, Sir Alfred Yarrow, and others. This 
meeting has been organised for the purpose of directing 
public attention to the results of an investigation 
carried out by a special committee, appointed by 
the Council in 1923. Two reports Have already beat 
issued. The Committee hope this year, through 
this meeting, to emphasise the most im t їз 


of their investigation, namely, first, ta 
and widesp demand adim in the Отоа 
Dominions for boys and girls well educated with ап 
agricultural bias; secondly, that Great Britain has 
an increasing need of fin healthy and profitable 
employment within the Bntish Empire for a large 
number of her sons and daughters; and thirdly, that 
реса studies of all kinds, especially those related 
agnculture, possess a training value far too little 
realised by parents and by educational authorities. 


SECTION M (AGRICULTURE). 


The Section will meet under the presidency of Sir 
Daniel Hall, whose presidential address on the limits 
of agricultural ion will form the basis of a joint 
discussion with ion F omics), at which the 

will include Lord Bledisloe, Sir Thomas 
ddleton, and Mr. К. J. Thomson. Sir Damel Hall 
will also open a jomt meeting with Section L (Educa- 
tion) on training for overseas life, at which several 
distinguished people have promised to and at 
which it is hoped that the president of the Association 
кау be present. 
addition to these two joint discussions, much 
time will be devoted to sectional discussion, so that 
the number of mdividual pape which are being 
presented is smaller than usual. It is propoeed at & 
sectional meeting to review the present position of 
agricultural education in Great Britain, and to 
cue ашон съв to стака available to 

088 or about engaged in the - 
санаа lndusiry the results of scientific а, 
Another session will be devoted to possible improve- 
ments in cultivation methods, both hand and machine, 
which 18 а subject with very important practical and 
economic bearings at this time when the posrtion of 
arable land farmers 18 зо precarious. 

Other subjects of more ical interest which will 
occupy the ion ате thoee of soil classification апа 
the nutrition of dairy cattle, in which connexion а 
paper by Sir A. Theiler and Drs. Green and Du Toit 
on the minimum mineral requirements of cattle 
should be of great interest, This South African work 
forms an interesting complement to that carried 
out at Aberdeen, Cambridge, and elsewhere in Great 
Britain. 

Messrs. Sutton of Reading have kindly invited 
members of the Section to visit their seed establish- 
ment, and a visit will also be made to the Agricultural 


Department of the University of Reading. 





Universities of the British Empire. 


“TH universities of the British Empire are parts 


of a system dependent for its equilibrium and: 


orderly progress in conditions on adjust- 
ments of factors making for integration and differentia- 
tion. The Congress of Universities of the Empire, 
which met last week at Cambridge, resents an 
adjustment on the side of integration. glance at 
the lists 1 of реа е at Ње ае 
Congresses, 1912 1921, brings out t 
the subjects of last week's discussions are, like those 
of 1912, but to an even greater extent, concerned 
1“ Unrversibes Yearbook, 1936," pp. ra and rs. 
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directly with co-operation between universities, 
whereas the programme of 1921 was of a more open 
and exploratory character. Of the seven subjects of 
the plenary sessions, five, of the four subjects of 
sectional meetings, three, were directly and obviously 
concerned with the question as to how universities in 
different parts of the British Empire may most 
effectively help one another. Co are, some- 
times ба eed adversely as йл о nothing,” 
y whete, as in the t instance, the 
cussions do not culminate іп‘ resolutions.’ It remains 
to be seen whether the third Congress of the Univer- 
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sities of the Empire will merit this criticism, but 
definite оя suggestions for immediate action 
were not lacking. t 
Lord Balfour opened the 
session on Tuesday, July 13, the subject of discussion 
Беш “The State aad the University.” The new 
problems confronting universities arise, he pomted 
out, not from the social es of the time so much 
as from the growth of m knowledge and its 
paradoxical correlative, the growth (due to isa- 
tion) of modern ignorance. The former has brought 
in its train an enormous increase in the iveness 
of the material plant indispensable for the pursuit of 
the study of science and шр ртеввпге оп State, 
and, through the State, on universities, to develop 
the applications of science to the problems of industry. 
In the absence of other sufficient avallable means of 
obtaining the wherewithal to provide and maintain the 
requigite buildings and equipment, the universities of 
Great Britam have sought and obtained State subsidies, 
and, even where these have not been ear-marked for 
work in applied science, have inevitably aroused а 
natural and pardonable, but dangerous, instinct on 
the part of the State to control and supervise. 
Hitherto that instinct has not found expression in 
Britain in any serious menace of excessive interference, 
but the universities must ever be watchful lest they 
betray their trust to cherish the spint of dismterested 
research, a dereliction which would in the long run 
be fatal to the very industrial interests it might be 
supposed to serve. The sphere in which the univer- 
sities can at present most fruitfully study to promote the 
material interests of the community lies in the middle 
cro between fundamental and ical research. 
idea of the duty of wa ess State 
encroachments or enticements proved to be the key- 
note of most of the discussion which followed Lord 
Balfour's address. Prof. E. R. Holme, of the Univer- 
sity of Sydney, while proudly asserting that ın 
Australia there has never been a sustained 
policy that is contrary to the nght British 
admitted the existence of d 
necessary " dependence upon 


roceedings of the first 


tion, 
ers in the large ‘ and 
e State which charac- 


tenses Australian universities. A ially insidious 
risk is that of political parties being pted to make 
capital out of the pride of the le 1n their univer- 

efits—to make, 


^ абу and the demre to шен its 
in American parlance, the campus of the univermty 
coterminous with the State. 

'This same danger was touched upon in & paper by 
President Khnck, of the University of British. Colum- 
bia, one of the four State (Provincial) universities of 
Western Canada—who remarked, however, that while 
the unwillingness of the universities to der to the 
expectations of those primarily inter! in utilitarian 
education has led to their disappointment апа dis- 
ilusionment, ıt has not yet led to any appreciable 
diminution in the numbers demanding рабту 
Не was able to assure the ess that tho governors 
of в State university in Can are no more liable to 
be dictated to b legislature than the governing 
board of an endowed institution by private bene- 
factors. The academic freedom of the professorial 

staff in the State universities is even more jealously 
- guarded and more universally respected than is free- 

om from political interference in matters affecting 
the financial administration of the universities. The 
legislatures are not interested in staff appointments 
or in the details of academic polices, but leave the uni- 
versities completely autonomous in these respects 

Prof. Holme referred to a recent political agitation 
of the question of the Australian univermties’ duty. 
to country students, and, in this connexion, to the 
commission now studying the project of a Common- 


NO. 2960, vor. 118] 


ublic. 





wealth University at Canberra for examinational 
pou onl e suggested that the University of 
ndon might well offer to undertake for Australia 
the function of such a Commonwealth University. 
Бра lan would have the advantage that Australian 
universities would not be driven to establishing ү 
Queensland has done) departments of “ teaching by 
dence." Sir Theodore Morison suggested 


against the exertion of 


that the proper кчө 
undue influence, whether by the State or by bene- 


factors, 13 to present a bold front and? a frank exposi- 
tion of the grounds of the university's claim to auto- 
nomy. Prot. Payne, of Melbourne, quoted an 1nstanoe 
of а government offermg a chair coupled with the 
name of a prospective holder—an offer which the 
university rightly refused. 

Sir ed Hopkinson summed up the relationship 
of State and university under five heads: Initiation, 
which should not be, and in the past has not been in 
Great Britain, the businees of the State ; recognition, 
which should always be ш the hands of the State, to 
prevent fraudulent degree-granting; support, for 
which, ideally, the university should not mainly 
dependent on the State; control, which should not 
be exercised by the State except to the extent of 
seeing that State grants are spent on development and 
not on fancy fads; service, in which there should be 
close tion. This last aspect of the relationshi 
between State and university was ted with 
some enthusiasm in a by Dean y, of the 
graduate school of McGill University, where, he said, 
the prevalent attitude towards the State is one, not 
of watchfulness against imaginary dangers of inter- 
ference by the State, but of eagerness to promote its 
welfare. In one res this has been prejudicial to 
the univermty, for it has led to an excessive with- 
drawal of the most talented alumni for the service of 
the State in other spheres. 

“ Co-operation in Research throughout the Empire '' 
was discussed at the m session of July r4 under 
the presidency of Lord Londonderry, Chancellor of 
the Queen's University of Belfast. This session 
attracted a maximum attendance—between five and 
six hundred. Sir Thomas Holland outlined the 
history of the Department of Scientific and Industrial 
Research and the various other governmental agencies 
in different of the British Empire for promoting 
and conducting research —agencies which, originating 
in the necessities of the War, have demonstrated that 
they are equally indispensable in time of peace. Two 
questions ın connexion with them were, he suggested, 
of obvious importance to the Congress: ‘ Does the 
establishment of Government laboratories tend to 
supplant university functions? " and “Can the 
universities take further замаг адо of the new official 
machinery for correlation and financial support?” 
'To the first the &nswer seems, he said, to be favour- 
able so far as Britain is concerned, but such official 
institutions have a strong natural tendency to extend 
their activites. This tendency is minimised where, 
as in England, the of their work is strictly 
limited to well-defined, large-scale investigations 
beyond the capacity of any university to undertake, 
and the universities are well re ted on con- 
trolling committees. As regards the second question, 
he had found at the Imperial College a ready response 
to suggestion and a willingness to render the necessary 
financial assistance to research workers. - 

Sir John Farmer, professor of botany at the 
Imperial e, go dens that more might be done 
towards К e universities in touch with 
scientific workers in the outlying parts of the British 
Empire. The universities might, for example, give 
assurances that mich workers would be welcomed 
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should they visit the university laboratones when on 
leave ın England. At present the universities seem, 
he said, scarcely alive to the importance of the great 
development that is going on in tropical agriculture, 
and the opportunities open to ще ganat, a 
connexion Dr Andrew our, of e 
London School of Hygiene and Tropical Medicine, 
complained of the ignorance on the part of men 
үш in his field of what others working in the 
same field are doing. Ап or tion 18 badly 
needed for Jayimg down lines tesearch, followihg 
up what is done, and deciding what results should be 
recorded and how. India has rts Sarentific Advisory 
- Board, which advises on the disposal of the Indian 
Research Fund Associaton’s money, but it has no 
link with England. A central co-ordinating body in 
London, possibly a committee of the Medical Research 
Council, should be established, and one of 1ts most 
important functions should be the selection and 
tramung of 
this direction is the appointment of a Chief Medical 
Advisor to the Colonial Office. 

The same subject, co-operation m research, came 
up again for discussion on July 16 under the title 
“The Actual Working of the Ph.D. Scheme.” Ques- 
tions relating to facilities for the migration of umver- 
sity teachers and students were touched on in this 
discussion, and were dealt with at other meetings 
under various . interchange; an Imperial 

licy in education’, mutual recognition of examina- 
ions; pension schemes. The sectional meeting 
devoted to the discussion of “ An Im Policy in 
Education,” under the premdency of Sir Frederick 
Lugard, aroused much interest. A рари on the 
subject was read by Prof. Earle, of the University of 
Hong-Kong, who advocated the formation of a com- 
mittee with a constitution designed to secure interest 
in the assistance of educati effort throughout the 
British Empire, a function which the Universities’ 
Bureau is not competent to undertake. 


University and Educational Intelligence. 


BrRMINGHAM.—-Applications are invited for the 
Walter Myers trave studentship for research in 
athology, value 3003. for one year. Candidates must 
be under 30 years of age and graduates in medicine 
of the University of Birmingham or pf some other 
university in Great Britain or d. In the case of 
uates of other universities, candidates must have 
students of the Birmingham Medical School for 
three years immediately preceding their application 
for the studentship. ` ` 
Further information may be obtained from the 
Dean of the Medical Faculty, and applications must be 
lodged with the Dean not later than Бырыш 1 next. 


CAMBRIDGE.—The late Captum Н Е. Laver has 
bequeathed to the Museum of Archzol and Ethno- 
logy his collection “ ої Chinese and Far East 
Archers’ Implements, meaning all [his] collection of 
Bows and Arrows and all палуан. connected with 
the manufacture of the same and all [hs] Archers 
Thumb Rings, consi of Jade and other hard 
stones of Ivory, Bone, Porcelain, Glass and Metal." 
One of the conditions of the bequest is that the 
specimens shall never at any time be lent for ex- 
hibition out of the precincts of the University. 

С. R N. Winn, Trinity College, has been nominated 
by the Vice-Chancellor to the Choate Memorial 
Fellowahip at Harvard, and N H France, St. John's 
College, to the Princeton Visiting Fellowship. The 
Harkness Scholarship for geology has been awarded 
to M. Black, Trinity College, and the Wiltshire Prize 
to F. W. Shotton, Sidney Sussex College 
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nnel А recent promising move ш 


The Observatory Syndicate reports the addition 
of a photo-electric photometer, mainly by Günther 
and Tezetmeyer, to the equipment of the Observatory. 
The шен wil be used with the Sheepehanks 
equatori 

C. B Tunmis has been elected to the Caldwell 
Studentship &t Corpus Christi College. 


MANCHESTER.—The Council has made the following 


‘appointments: Mr. Н. E. Buckley to be lecturer in 


crystallography: Miss Margaret S. Wilhs to be 
assistant lecturer in geography; Dr. C. E Brunton 
to bé demonstrator in human physiology; Dr. О. R. 
Howell, lecturer in apphed chemistry їп the faculty 
of DUE ; Mr Ro Grindiey, demonstrator 1n 
chemical ology ш the faculty of technology. ` 


n 





Tes Air Ministry has announced that five hundred 
aircraft apprentices, between the ages of 15 and 17 
years, are required p the Royal Air Force for entry 
into tbe ls of Technical Traming, Halton, 
Bucks, and Flowerdown, near Winchester They ' 
will be enlisted as the result of an open and a limited 
competition held by the Civil Service Commussioners 
and the Ar i respectively. Successful 
candidates will be required to complete а period of 
twelve years’ regular Air Force service from the age 
of 18 years, in addition to the training period Full 
information regarding the aircraft apprentice schefne, 
which offers а good opportunity to well-educated boys 
of obtaining a three-years' apprentice course of a high 
standard and of following an interesting technical 
career, can be obtained on application to the 
Secretary, Air Ministry, Kingsway, London, W.C 2. 

VACATION courses being held in Germany this 
summer are deecribed in a 16-page ro hlet published 

‘Hochschule und Ausland," lottenburg. 
Courses for foreigners in the German language and 
culture are provided by, or in connexion with, the Uni- 
versities of in, Grerfswald, Heidelberg, Jena, Kiel 
i interest to Swedish students), and Marburg. 

en (October 4-14) and Munich (September 27— 
October 9) offer - uate medical courses; the 
Nordic Association of Lubeck 1s giving (August 2—20) 
a conrse of lectures for foreigners enti “ German 
Light on European Problems." Greifswald has an 
attractive pro © including not only literary, 
artistic, 5 Го hical subjects but о astro* 
nomical, botanical, chemical, geographaca], geological, 
physical, and peychological e Jena courses are 
grouped in ten divisions including philosophy, peda- 
ogy, University extension problems, natural science, 
omestic science, political and. economic science, and 
German for foreigners. ` 


Tux Board of Education announces that the In- 
stitution of Naval Architects Апа the Worshipful Com- 
pany of Shipwrights have consented to te with 
the Board in arrangements for the award of national 
certificates in na architecture to students in tech- 
nical schools and colleges in England and Wales. 
Under the ent which has been reached, ' Or- 
dinary cates’ and ' Higher Certificates’ will 
be issued ЧУ by the Institution and the Company 
and the Board on the successful completion ap- 
proved courses. The scheme will provide only for 
part-time students. Should the authorities any 
school in England or Wales desire further information, 
their inquiries should be addressed to the clerk to the 
Worshr Company of Shipwrights, 4 New London 
Street, London, E.C.3, in the case of ordinary certifi- 
cates, and to the secr of the National Certificates 
Committee, Institution of Naval Architects, 5 Adelphi 
Terrace, London, W.C.2, in the case of higher E 
cates. 


~ 
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Contemporary Birthdays. 
July 25, 1848. The Earl of Balfour, K G., OM., 
F.R.S. 


July 26, 1872. Prof. J h Barcroft, C.B E., F.R.S. 
July 27, 1857. Sir E. Walis Budge, D Litt. (Oxon ). 
July 27, 1857. Dr. John William Evans, F R.S 
July 28, 1843. Sir W. T Thiselton-Dyer, K C.M С. 
July 28, 1844. Sir Howard Grubb, F R S. 





The EARL or BaLrour, Chancellor of the University 
of Cambridge, and also of the University of Edinburgh, 
was born in Scotland. He was educated at Eton and 
Trinity College, Cambridge. Always deeply interested 
in the advancement of science, he is a past-president 
of the British Association, and has, at two separate 
periods, served on the council of the Royal Society. 

Prof. ]овЕРн Barcrort was educated at Bootham 
School, York, and King's ое. Cambndge. He 
succeeded the late Prof. J. N. gley as professor 
of physiology ın the University of Cambridge, and 18 
also айана rofessor of physiol in Royal 
Institution. is researches оп e respiratory 
function of the blood and its relation to the activity 
of` the tissues form but one department of many 
phymologial inquires. He has explored the con- 

itons of Ше at high altıtudes with persistency and 
acumen, undertaking the leadership of two expeditions 
for that p , one to Monte Rosa, and another to 
the ШП Andes. Prof. Barcroft was awarded а Royal 
medal by the Royal Society in 1922. - 
" Sir oe НА Oriental scholar, formerly 
of Egyptian and Assynan antiquities in the 
British Museum, 18 a graduate of Christ's College, 
Cambridge. .He has conducted excavations at 
Assuan, Nineveh, ın the Sudan, and elsewhere. 


Dr. Joun W. Evans, lately ident of the Geo- 
ке Society of London, was educated at University 
College School. He has rendered much service to 
: geological science by initiating, extending, and guiding 
the conduct of geological 1nvestigations їп the colonies 
and dependencies of the British Empire. In western 
and southern India and in South America he has led 
. official explori itions. The Geological Society 

такое igh value of his work by awarding 

him, in 1922, 1t8 Murchison medal Dr. Evans is the 
author of а useful pamphlet of 20 pp. issued by the 
Colonial Office in 1914, on ‘ Directions for the 
Collection of Geological Ѕресппепв.” 


Sir W. T. THSELTON-DYER, who was born at 
Westminster, attended King's Coll School, gradu- 
ating afterwards at Christ Church, ord. In 1875 
he became assistant director of the Royal Botanic 
Gardens, Kew, and he was director from 1885 untl 
1905. The “ Flora Capensis,” recently completed, and 
the “Flora of Tropical Africa,” which will run to 
eleven or twelve volumes, will always be associated 
with his many years at Kew, where he also started 
the Kew Bulletin. He has contributed notably to the 
economic and systematic botany of the British Empire. 


Sir Howarp Gruss, to whom our hearty con- 
&gr&tulations are extended on the occasion of his 
eighty-second birthday, was educated privately and 
at Trinity College, Dublin. The cal outcome 
of his skill and labours in the production of objectives 
and instruments of imon 18 known wherever there 
&re observatories. ly this year Sir Howard was 
the recipient of & congratulatory address signed by 
the 1 astronomers апа рооза of Great 
Britain, referring to his reso ess and ingenuity 
in the development of the instrumental equipment of 
astronomers ugh more than sixty years. 
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Societies and Academies. 
LONDON. 


Optical Society, June 24.—M. von Rohr: joseph 
Fraunhofer and the development of optical instru- 
ments. The position of high-grade optical work at 
the beginning of the nineteenth century was discussed. 
The chief cause of the transference from England to 
Germany of supremacy in telescope construction at 
that time was appreciation in the latter coyntry 
of the importance of fundamental research to the 
industry. The developments which took place in 
Munich and later at ediktbeurn due to Fraun- 
hofer’s activities were detailed and some of the more 
important instruments produced under. his direction 
were described.—T. Smith : (1) Reflection as a special 
case of refraction. Some culties which arse in 
applying the formule for refraction to reflection, and 
particularly the conventions which should be 
adopted for reflection, were discussed. (2) On the 
light transmitted and reflected by a pile of plates. 

e pore of a series of media or of a pile of plates 
which absorb and scatter light, and the interfaces of 
which may also absorb and scatter as well as transmit 
and reflect hght, were investigated. In general, the 
ratio of the transmissive factors of a pile of plates in 
the two directions is independent of all reflective 
propertie of the surfaces, and the factors are equal 
if the individual transmissive and absorptive factors 
are the same for the two beams, The ratus of the 
light transmitted without reflection to the total light 
transmitted are equal in both directions. 
reflective properties of the pile depend upon all the 
factors of , and the ratio of the two reflective 
factors is not independent of the order 1n which the 
plates are placed. In non-absorbing ms, the 
sum of the intensities of the reflected and transmitted 
beams is equal to the intensity of the incident beam, 
and the ratio of the mtensity of the reflected to that 
of the transmitted beam 1s equal to the sum of the 
corresponding ratios for the component plates or 
surfaces of the pile. Such a pile forms an exception 
to the rule that the reflective coefficients depend on 
the order in which the plates are arranged.—D. S. 
Perfect: Note on the immutability of transmissive 
factors with reversal of light. Direct ental 
evidence has been obtained that the transmissive 
factor of the surface separating two media is un- 
altered if the direction in which the light travels is 
reversed. 


DUBLIN. 
Royal Dublin Society, June 22.—P. A. Murphy. 
The downy mildew of onions (Peronospora 5 1), 


with particular reference to the hibernation of the 
te.—W. К. G Atkins and Н. Н. Poole. Photo- 
electric measurements- of illumination in relation to 
plant distribution. (Part т). Measurements of the 
illumination in shaded and open sites have been made 
by means of two Mur photometers and an 
apparatus already described, the readings being nearly 
simultaneous. e ratio of the illumination at a 
shaded site to the illumination due to diffused light 
in the open forms a useful index for сыр 

different sites. This ratio is conveniently exp 
as а percen which 18 called the daylight factor 
It is usually found with both the photometers hori- 
zontal (зо as to measure the vertical illumination), 
but & useful value near the edge of & wood is that 
found by tilting the photometer so as to receive tho 
maximum ilumination. There is a marked corre- 
lation between the flora and the daylight factors of 
the sites examined.—J. Reilly and G. T. Pyne: Studies 
The thermal decomposition of peat 


in t (Part т). 
ре reduced pressure. Distillations of dried peat 
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were carried out under atmospheric and reduced 
pressures, and at both low and moderately high tem- 
peratures The vacuum distillations gave larger 
yields of tar, of the heavier acidic’ substances, and of 
, While those at atmospheric pressure gave 
er yields of simpler products such as ammonia, 
methyl alcohol, acetic acid, and gases. This points to 
a type of decomposition under low pressure favouring 
the formation of the more complex intermediate 
products.—]. Reilly and Miss Н. E. Bastible: The 
velocity of formation of 3-5-dimethylpyrazole - 4 - 
diazonium chlonde. The rate of reaction between 
nitrous acid and the amine was retarded by working 
in /roo,ooo solutions. Owing to the great stability 
of 3-5- mative le-diazonium salts, measure- 
ments were e up to comparatively high tem- 
ratures e reaction is -bimolecular, and at o? C., 
= 0:022, the Value increasing regularly with rise of 
temperature. At 72? C, K=5-8, more than 9o per 
cent. of the nitrous acid being destroyed in two 
. minutes. In a control experiment without the base, 
less than x per cent. of the acid was destroyed in two 
minutes &t 100? C. ` 
Paris. 
Academy of Sciences, June 14.—E Goursat: A 
ровка of the theory of surfaces.—Marcel Brillouin : 
e centre of gravity and moments of inertia of the 
oceans. The mean action of the earth on the ocean — 
Charles Moureu, Charles Dufraisse, and Paul Marshall 
Dean: A coloured hydrocarbon: rubrene. The 
substituted phenylacetylene, (С,Н„),СС1.С:С.С,Н,, 
соо ор уос e, owing to the 
mobility of the atom of chlorine. If this compound is 
heated alone ın a vacuum, hydrogen chloride is evolved, 
and: from the residue a new hydrocarbon (rub үле 
can be extracted, distingus bed b its fine orange 
colour, high melting poss St (gar? 20), and sparing solu- 
bility in ordinary solvents It combines with four 
atoms of bromine giving derivatives remarkable for 
their stability at high temperatures, one melting at 
460° С. and another at 500° C., both without decom- 


Doe А Blondel and A Dargenton : Apparent 
rilliance of the face of exit of an optical with 
any number of thick lenses.—Léon G The 


cementation of copper and its alloys by ы 
Ав cementing agent ап aluminium copper alloy 
(aluminium 20 per cent.) was used, the powdered alloy 
mixed with 5 per cent. of ammonium chloride. 
Details of the results of типепїз with various 
allo hee bei pun, including the depth of penetration, 
ess of the surface, and microscopic structure of 
the surface.—Charles Nicolle and Charles Anderson. 
Recurrent fever transmitted both by Ornithodorus 
and by lice Sadi de Buen has recently announced 
аео of a special ree ut Go Орик 
fever, not transmi ed Dy lice, but 
marocanus, These experiments were "mde on rats, 
but the author now proves that if monkeys are sub- 
stituted for rats, the S recurrent fever can be 
transmitted both by lice and by Ornithodorus.— 
N. E Norlund was elected corresponding member for 
the Section of Geometry in succession to the late Cl. 
` Guichard.—Bertrand Gambier: Voss-Guichard sur- 
faces.—Gaston Julia: Correction to the note on the 
үза of Tchebichef. Admitüng priority to 
. Jackson апа G. Polya.—E. Lainé: Equations of 
the form s f(x, y, z, р, q) which are of the first class — 
Jacques Risler. 
tubes. Details of the methods of punfying the 
helium and cleaning the tubes from fo gases.— 
D.*K. Yovanovitch and Mlle. A. Dorabi : А new 
method for measuring the abeorption of the B- and 4- 
radiation of radioactive bodies. The usual method 


consists in measuring the ionisation produced by the 
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The formation of lumineecent helium- 


energy remaining in the rays after traversing several 
layers of material: the method now proposed is to 
measure calorunetrically the energy retained by the 
maternal itself in the form of heat —-Frilley : Abso 
tion of орала очо of actinium їп Sauli: 
bnum with its derivatives —René Dubrisay: Re- 
searches on surface actions. Solutions of various 
dyes (methylene blue, congo red, methyl orange, etc ) 
were shaken with absorbent materials (sand, kiesel- 
guhr, asbestos, cotton) and the quantity of dye ad- 
sorbed measured colorimetrically. The addition of an 
electrolyte, sodium chloride, increased the amount 
аа іп every сазе —P. Mondain-Monval. The 
mna pro rties of the various varieties of selenium. 
The hea: transformation of vitreous selenium into 
metallic selenium at 130° C was found to be 13:5 cal. 
per gm., and that of red crystallised selenium at 
150° С. into metallic selenium, 2:2 cal. per gm.—A. 
Kirrmann and Н. Volkringer. The absorption їп the 
ultra-violet of two isomers The substances com- 
рага were the two bromoheptenes, C,H,,— СН = 
HB? and C,H,,~CBr=CH,.-—-L. Barthe and E 
Dufllho. The estimation of sodium: applications 
A modification of the method of Blanchetiére suitable 
for material containing organic matter or phosphates. 
The sodium is precipitated as the triple acetate of 
uranium, magnesium, and sodium.—B. Bogitch : The 
removal of iron from copper and nickel matte.— 
Charles Prévost: The two stereoisomeric a-ethylene- 
Y-glycols.—P. Russo: The presence of three trans- 
rted beds in the southern Rif—Pierre Termuer : 
emarks on the d ing communication.—Pouget 
and Chouchak: e radioactivity and chemical com- 
ou of the mineral waters of Hammam des Ouled 
Ah.—Ignace Puig: The large electromagnetic dis- 
turbances of the four first months of 1926 according 
to the records of the Observatory of Ebro, Tortosa, 
Spain.—André Dauphiné: New ents on the 
vascular relations between the l and the root.— 
B. P G Hochreutiner: А new genus, intermediate 
between the Malvacee, the Bombacacea and the 
Sterculiacee —L. Blaringhem: The production of 


double flowers as a result of complex crossings between 
nt species of Geums osacea). . Mouri- 
уе) M. Bernheim, and Mlle. Theobalt: The ant- 


rachitic power of Wood’s light. The radiations 
Sree to Wood’s light possess a protective 

ras the development of expemmental 
wit endre' The presence of two sea birds 
in the ае of Lophius piscatorius.—R Courrler. 
The quantitative action of the follicular hormone.— 
Em. Perrot and Al. Rouhier.  Yocco, а new drug 
containing caffeine. The bark of the stem of a plant 
known аз Yocco grown 1n Colombia, especially in the 


Putumayo and ueta regions, 13 used as a stimulant 
by the natives he bark contains about 2:7 per 
cent of а talline substance presenting the 


characters and reactions of caffeine. 


ROME. 


Royal Academy of the Lincei, May 16.—O. M. 
Corbino: Perot and Fabry fringes obtained with a 
half-silvered doubly refracting plate.— Federico Sacco: 
The tunnel at Drink (Valle d' Aosta). A representa- 
tion 1з given of the stra phic metamorphic 

e senes traversed by tunnel at D — 
Angelo Tonolo: Equations for the conformable repre- 
sentability of a three-dimensional variety of Euclidean 
space.—Alessandro Terracini: The geometrical aig- 
nification. of the theory of ying normal.—G. Horn- 


D' Arturo: The theo shadows. The recent 
suggestions or chi with rds to 
the origin of flying Nm during solar n purs 

refuted, the &uthor re-asserting his view that the light 


JULY 24, 1926] 








NATURE 


143 





intervals of these shadows represent real images of 
the solar crescent.—-Giorgio Abetti: The structure of 
the Ha hne of the chromosphere.—Filippo Burzio : 
Some new properties of ballistic preceasion.—E. 
Persico: Magnetic rotatory polarisation in an alter- 
nating field.—Ubaldo Barbieri: Astronomical deter- 
mination of latitude and azimuth made at Cape 
Noli in 1911 —Ramiro Fabiani: First results of new 
investigations in the Permian outcrops in the бозо 
basin (Palermo).—Enoch Peserico: The manner in 
which the electrical conductivity of the submaxillary 
d is modified during its functional activity (u.) — 
iulio Savastano: Non-productivity of the pistachio 
in Sicily. Faulty fertilisation due to lack of pollen, 
rather than adverse climatic conditions or ovular 
abortion, 18 the principal cause of non-productvity.— 
P. Pasquini: Ineffective closing of the blastopore and 
subsequent develo piene of the segmented ovum of 
Rana esculenta subjected to mapia centrifugation.— 
Constantino Gorino : The microflora of the Italian silo 


о 
WasHINGTON, D.C. 


National Academy of Sciences (Proc. Vol. r2, No 5, 
Мау) І, H. Adams and R. E Gibson: The com- 
ранна of dunite and of basalt glass and their 

g оп. the composition of the earth. Direct 
measurements were made of the cubic compressi- 
bilties in the pressure range 2000 to 12,000 megabars 
(т megabar=1-o197 kgm./cm.'— 0:987 atmos.) As- 
suming change of compressibility with pressure is a 
function of the compressibility, the compressibilities of 
dunite are 0-84 x 107* and 0-79 x 107* reciprocal mega- 
bars at 2000 and 10,000 mega pressure respectively. 
The velocities of longitudinal waves at these pressures 
would be 7:9 km /sec. and 8:2 km./sec. Seismological 
data indicate that the velocity for longitudinal waves 
at бо km. depth increases suddenly from 5-9 km./sec 
to about 8 km./sec. The average com bility of 
basalt glass was 1:45 xro-* for the above pressure 
range, giving a velocity for longitudinal waves of 
6-4, km /sec. The results suggest the existence below 
бо km of ultra-basic rock.—Edwin B. Frost, Storrs В. 
Barrett and Otto Struve. Radial velocities of 368 


helium stars Of these stars, 158 are M M 
binaries the periods of revolution of which are mos 
"only a few days. Using 350 stars, those brighter 
than mag. 2 have an ave residual velocity of 
6 km./sec., while for those fainter than mag 5:3 it 
із 12 km./sec The remainder have intermediate 
velocities —George E Hale: Visual observations of 
the solar atmosphere. The коро is of 
value for detecting exceptional phenomena quickly, 
while observations can readily be made with light of 
different wave-lengths. The chromosphere, promi- 
nences, spots, and faculz can be investigated, and the 
instrument affords & means of searching for solar 
etic and electric phenomena. In the laboratory 
1t should prove of service in the study of arcs, sparks, 
and other light sources with lines of various ; 
—William C. Bray and Hal D. Draper: Capillary 
condensation and adsorption. erms 
have been found for water vapour on partally 
hydrated oxides of copper and manganese, and 
mixtures of them in the form of a granules 
There is a rapid шстеазе of sorption at higher pressures 
due to condensation of liquid in the capillaries This 
occurs only when the surface, covered with a mono- 
molecular layer by adsorption, 1s sufficiently curved. 
—Сесі D. Murray: The physiological principle of 
minimum work. (i. Oxygen exchange in the capil- 
lanes. The principle of minimum work can‘be applied 
to the circulation 1n the arterial system and in the 
capillaries The general conclusion 1s that a minimum 
principle holds in.physiology ; the internal environ- 
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mentis in a state of mobile equilibrium, its components 
settling down to a new equihbnum with new con- 
straints —Cesar Uribe: uclear division in the 
trophozoites of Endamaba histolytica. Stained pre- 
parftions were made of the intestine of a cat experi- 
mentally infected A consecutive series of arsi of 
nuclear division 1n trophozoites is described. Cloudy 
material forming two polar masses and an ''axial 
band " in which the spindle 13 embedded appear to 
anse from the. karyosome. The palar masses are 
surmounted by two clear cones with а centriole at 
the apex of each. The number of daughter chromo- 
somes i8 estimated as six.—D  L. Hopkins: The 
effect of hydrogen-ion concentration on locomotion 
and other life-processes in Amada proteus timum 
conditions for growth and reproduction of cebae 
from both acid and alkaline solutions occur at about 
pH 6-7 and pH 7:6. Locomotion, measured by 
sketching a pseudopodium with a camera lucida at 
minute intervals, shows similar optimum points. A 
neutral solution seems to cause a marked change in 
permeability, leading to decreased movement and 
vitality —A. Е. Blakeslee and J. L. Cartledge: Pollen 
abortion in chromosomal types of Datura The size * 
and condition of the pollen is an indication of the 
chromosomal KD to which a plant belongs — 
Edward Condon: Remarks on penetrating radiation. 
(а) Assuming that an electron 18 a sphere of negative 
electricity of uniform density and that a proton is 
а point charge, it is calculated that the ‘neutron ' 
can execute simple harmonic motion with a frequency 
of the same order as that of Milikan's penetra 
тафаһоп (Б) Using a corrected absorption law to ассо 
with the geometrical conditions of Milikan’s experi- 
ment, the results suggest that the radiation observed 
18 truly homogeneous. There are difficulties in t- 
ing the ' neutron ' postulated —Edwin H. Hall: New 
evidence in favour of a dual theory of metallic con- 
duction. This theory gives an explanation of the 
Peltier development of heat observed by Bndgman, 
where an electric current changes direction within a 
metal —К. de L. Kronig: (1) The magnetic 
moment of the electron. (See NATURE, Apml 17, 
P 550.) (2) A theorem of space quantisation — 
. O. Salant: On the heat capacity of non-polar 

solid compounds. Taking Born’s theory of the heat 
capacities of crystalline solids and assuming a mean 
vibration in all directions for the molecule, terms are 
obtained ressing the contributions to heat capacity 
Py (a) molecular vibrations, (b) bond frequencies 
(determined by characteristic bond frequencies in the 
infra-red), and (c) vibrations of the atoms across their 
bonds —Robert S. Mulliken : Systematic relations 
between electronic structure and band-s 
structure in diatomic molecules (ш) Molecule for- 
mation and molecular structure.—Richard С Tolman 
and Sinclair Smith: On the nature of light С. N. 
Lewis has suggested that an atom never emits a 
quantum of radiation except to another atom, ths 
g determined by the 

of interference. His crucial expenment of 

ing a mirror on a pivot їп order to detect the 
effect of reflexion of quanta from one half only, those 
from the other half being forbidden by interference 
laws, 18 considered inadequate The suggestion 18 
made that a radiation field contains both waves and 
light quanta, the latter carrying ene and the 
former providing a signalling system en and 
where both wave and аран theory permit, the 
action of light occurs.—Einar Hille: ‘On Laguerre’s 
series (11.)—Tracy Yerkes Thomas: On conformal 
geometry.—R. L. Moore: Concerning indecompos- 
able continua and continua which contain no subsets 
that separate the plane 
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The Practice of Forests: in the 
British Empire. 


HE practice of forestry as a science has been a 
plant of slow growth in the British Empire. 
Many reasons have contributed to this cause, the chief 
being the facility with which we have been able to 
obtain our requirements, either by intports from closely 
adjacent forests belonging to our Continental neigh- 
bours, as in Great Britain, or from the existing primeval 
forests, as in India and the great Dominions and 
Colonies. Forestry вз а science on а par with agri- 
culture has long been knówn and practised in many of 
the great European States. A study of the methods 
employed and the comparative ease with which forest 
property, both belonging to the States and.to private 
proprietors, is managed and protected, will show that 
not only the people on the countryside, but also even 
the dwellers in the towns, and the great industriel 
classes, understand the value of forest property and 
to some extent the aims of a forest policy—that, in 
effect, the forest, in the economy of the countryside, has 
an equal value with the tracts devoted to agriculture. 
Many motorists from Great Britain annually make 
the journey from the north to the south of France and 
pass through great tracts of forest, either іп. State ог 
private ownership: and managed with an efficiency 
which has long been unknown, or at least unpractised, 
in Britain. They will bave remarked upon the 
absence of fences.” Boundary ditches there may be, 
or hedges, but little in the nature of Ше artificially 
constructed,-fences so necessary at present in Great 
Britain ifthe forest areas are to'be safeguarded from в, 
public tb whom their economic value to the nation at 
large is unknown, and from that pest tbe rabbit. 
During the War thousands of men and women from the 
British Empire must have seen some of the forests of 
France, but very few possessed even the little knowledge 
of forestry practice which would have enabled them to' 
recognise the differences which underlie the management 
in France and in Britain ; or to have appreciated one of 
the most essential агыз for tlie successful practice 
of forestry in & country—that the public should be so 
far educated as to understand its true value to them- 
selves and therefore to respect and help in the Protectipri 
of forest areas. 
It is unfortunately a not uncommonly accepted idea 
in Great Britain that & proper conservation of forest 


| tracts means entire closure and the prohibition of 


picnic parties, and so forth; or that the introduction of 
rational management into such. areas of forest as have 
come down to us from early times in the form of Crown 
forests, e.g. the Forest of Dean, New Forest, etc., 


entails their destruction аз beauty spots or what are 
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ишет playgrounds ' for the public. 
which recently took place i in the press in connexion with 
„certain beautiful spots in the New Forest—old decrepit 
woods of admittedly great beauty and picturesqueness— 
‘is a сазе in point, It has bad its counterpart in the 
past in the case of other beauty spots in Great Britain, 
and even outside Great Britain in ether parts of the 
"Empire. The enfinciation of such opinions, often by 
їпеп whose names carry weight with public opinion, 
incontestably proves that what may be termed a 
forestry ‘sense’ is at present lacking in the British 
public and, it may be added, in the Empire public, if we 
except perhaps India. The growth of this forestry 
‘ sense’ can only arrive with the young generations and 
through the schools; it is ‘an asset for the future that 
some schools in Great Britain and the Empire are intro- 
ducing the teaching of the elements of forestry and its 
potential value into their curricula... І 
* The love, which is strong in the British, for the main- 
tenance of beauty spots and old woods, is a perfectly 
natural one and an attribute which any race may be 
proud to possess. Where trees and woods, however, 
are in question, it will be conceded that, unlike old 
historic buildings and famous ruins, no Government 
départment, such as that for the protection of Ancient 
Monuments, with which the late Lord Curzon was so 
closely identified, both in India and Great Britain, can 
maintain them in perpetuity. Each succeeding genera- 
tion -which Clamours to maintain „untouched, for 
example, the afore-mentioned -old woods in the New 
Forest, is merely assuring the disappearance from 
England at no. distant date (though they- themselves 
may not live to see. it) of one or more famous beauty 
spots. Yet, as the Continent of Europe well shows, 
to those possessing the education and knowledge +0 be 
able to see and appreciate the management of such 
problems, it is quite possible to put in practice a method 
of management which, whilst assuring the minimum 
of change in artistic values, for forestry and the cult of 
trees is a lengthy business, will preserve for future 
generations what-the present ones are enjoying. 
7 This is but one aspect of the practice of forestry 
science, far removed from the commercial aspect, but 
‘one in which, owing to the interest aroused, it is of the 
first importance that the present generations should 
endeavour to ‘make themselves acquainted with—if 
only in the interests of their future posterity and the 
maintenance of many beautiful spots and regions in 
Great Britain. | 
That the introduction of and practice of scientific 
forestry within the Empire has come to stay appears 
assured from the fact that the Prince of Wales is setting 
‘an example to the country by his personal interest in 
. the subject. As president of. the Empire Forestry 
NO. 2961, vor. 118] 
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Asbociation, he "delivered an address at the d 
meeting in March last. As would be expected from the 
Prince of Wales, he dealt with the mattér from the 
Empire point of view. He alluded to the ten-years , 
planting programme of 150,000 acres undertaken by 
the F'orestry Commission in Great Britain, which it was 
hoped to complete within the next three years; he 
then discussed the present position of forestry in South 
Africa and the planting schemes being carried out in 
that country to provide its population with “ the 
conifers which Nature has denied them," and the work 
upon -which Canada, Australia, and New Zealand 
are ehgaged. —— 

Perhaps as great and, in some cades, ide: aiana 
have been’ made in the many forestry services, some 
already of.considerable age, under the Colonial Office 
in the Malay States; Nigeria, Gold Coast, Kenya and 
the other East African colonies, and аа. But 
the greatest of all, in point of progress, is the case of 
India, The first scientific forest service inaugurated 
in the British Empire was commenced i in that country 
more than sixty-years ago. А paper dealing with the’ 
practice of forestry read in the north of Great Britain 
a short-time: ago commenced ' with the sentence, 
“ Forestry: is а new industry which is happily growing 
up within the Empire, and nowhere more rapidly than 
at home.” In the past, and at the present day, the 
Empire-hás often been accused of working in water- 


-tight compartments, and the practice of forestry is no | 


exception to the rule. India is the only country within 
the Empire at-the present day.in which it can be said 
that forestry аз a science, occupying its place in the 
economy of the countryside and in the true interests of 
the people as à whole, has become recoghised and 
appreciated alike by the statesman, the cultivator, 
and to & considerable extent by the moré educated of 
the public outside the great towns. The Jowrnakof the 
Empire Forestry Association, to the-value of which the 
Prince of Wales alluded. in his addiess, has cléarly 
exhibited to the trained forest officer the position which 
forestry science and practice has attained in India—a 
position which in some parts of the country vies with 
the best to be.seen on the Continent of Europe. A 
study of the lines of management and work in the Indian 
forests and the research work which has been carried 
out, especially in connexion with the utilisation of- 
tropical timbers, will be as useful to many of our 
Empire forest officers as the studies they Have made 
in Europe. М 

It would not be in the true interests of forestry in 
Great.Britain to say that, within the short space of time 
which has elapsed since the-Forestry Bill was passed by 
Parliament some seven years ago, the industry—or, to 
give it its true name; since the industrial is but one side 
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of the business—the science of forestry has as yet made 
great strides. A beginning has been made, but forestry 
cannot hope.to. take its real place in the economy of the 
nation or of the Empire as a whole until the public has 


- " become educated and has accepted its aims and objects,- 


alike from the economic and amenity points of view. 
^. . E. P. STEBBING. 








Science and Psychical Research. 

The History of Sprritualign. By Sir Arthur Conan 
Doyle. In 2 vols. Vol т. Pp. хіў+342+8 
plates. Vol. 2. Pp. vii--342--8 plates. (London, 
New York, Toronto and Melbourne: Cassel and 
Co., Ltd., 1926.) 425. net. 


HE recent publication of two large volumes 
entitled “The History of Spiritualism” by 
Sir Arthur Conan Doyle is perhaps a suitable occasion 
on which men of science may once again turn their 
thoughts in a direction in which many more of them 
are probably interested than would be willing to admit 
it. Spiritualism is a cult, a faith, or perhaps even a 
full-blown religion, the central tenet of which is 
sufficiently well stated by Sir Arthur (vol. 2, p. 263) 
in the following words : : 

“ A belief in the existence and life of the spirit apart 
from and independent of the material organism,- and 
in the reality and value of intelligent inteicourse 
between spirits embodied and spirits discarnate.” 

Spiritualism as a religion does not come within the 
confines of the subjects which a scientific periodical 
like NATURE may appropriately discuss. But right 
through the warp of Sir Arthur’s book, though by no 
means carefully distinguished, and most certamly very 
unscientifically handled, runs the woof of psychical 
research, which is, or at any rate purports to be, the 
scientific study of what are called supernormal pheno- 
mena. These phenomena are of two kinds—(a) physical, 
such as telekinesis, or movement of solid objects 
without contact ; independent voice, or the production 
of sound recognisable as that of the human voice and 
recordable-objectivély on а dictaphone ; the formation 
of the substance known as ectoplasm or teleplasm ; 
psychic lights and cold breezes ; formation of structures 
invisible except by the reflection of ultra-violet rays ; 
and so on: (b) menial, such as clairvoyance, clair- 
audience, automatic script, telepathy and other 
similar types of phenomena not involving the use of 
material objects. 

Many years ago, when this question of psychical 
research was brought to his notice, Huxley replied, 
“Supposing these phenomena to be genuine, they do 
not interest me.” We are sorry to be'obliged to have 
to record so unscientific a remark from so great a man, 
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and even sorrier to have to admit that Huxley’s attitude 
18 still that of the great majority of biologists at the 
present day. The opinion of any man, however great, 
or of any body of men, however influential, on a 
subject which they deliberately refuse to investigate, 
either because it “ does not interest " them, or because 
of & preconceived idea that the phenomena involved 
are necessarily fraudulent, is really hot worth much. 
It is а sad commentary on human nature that, even at 
the present day, when the reality of some at least of 
these phenomena has surely been put beyond the 
shadow of & doubt by the work of such men as Lodge 
and Richet, no scientific man can take up the study 
of psychical research without ' losing caste ' and under- 
going either secret or more or less open persecution 
from his fellows. Truly; we have not got very far 
from the Middle Ages after all, and there is a very real 
danger that organised science in the twentieth century 
is taking its seat in the very chair fróm which it once 
drove the medieval church. “Е pur si muove" 
applies equally to the movement of the earth round 
the sun or to the movement of a levitated table upwards 
against gravity without visible support. The former 
was no more incomprehensible and no less anathema 
to the medieval church than the latter is to-day to 


„organised science. But the spigit of to-day is different 


from that of the past, and martyrdom ro longer wins 
many converts. Modern Galileos may undergo perse- 
cution for what they hold to be the truth, but the 
modern world will soon forget them in the hurry and 
rush of modern life, and the truths for which they 
suffer will perish with them unless they can be presented 
in such a form as to appeal to the reason of mankind. 

-It is just here that a-great danger lies. The history 
of the world is full of evolutionary failures ; for every 
organism, Nature selects a path from which there is no 
turning back. The advance of science during the past 
seventy years has been definitely along the road to 
materialism. Though the pace has somewhat slackened 
and many an anxious glance is now being turned back- 
wards, yet the impetus is still driving us forward mainly 
in the same direction. For hundreds of years mankind 
looked to religion to lead them along the right path. 
Now, in the western world, their gaze is fixed on science. 
It is certain that, for the next hundred years at any 
rate, where science leads, there mankind will follow. 
Are we, the men of science, the leaders of mankind, 
so absolutely sure of the path along which we are 
travelling ? 

Pilate's question “‘ What is Truth? " has never yet 
been answered, and perhaps it never will be. It is, 
however, the duty of science to search diligently for 
truth and to leave no avenue unexplored in which it 
шау be lound. The broad highway may lead us to 
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destruction, even if it appears well marked out and 
easy to travel upon. The neglected side-path, foul 
with mire and overgrown with noxious weeds, may be 
the real entry into the Promised Land, for whichswe 
are searching. But because of the foul mire, and 
because of the noxious weeds, organised science refuses 
to explore this side-path, in spite of the fact that a 
few brave spirita, more adventurous than the rest, a 
Crookes, a Lodge, a Richet, have penetrated into the 
thicket and returned to report both’ окен апа 
promise. 

The present writer cannot claim the experience either 
of a Lodge ога Richet in the study of psychical research, 
.His interest in the subject is one of comparatively 
recent growth and arises chiefly from dissatisfaction 
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medium), or else they extend the realm of physics 
beyond the boundaries explored at present. Take, 
for example, one of the gimplest and most easily 
experienced of the physical phenomena, that of cold 
breeses, which generally precede any manifestation of 
greater energy in a séance. It has been maintained 
that this effect is purely subjective, that the sitters 
imagine they feel the cold owing to the tense situation 
created in the mental atmosphere of the séance room. 
In thé National Laboratory of Psythical Research, 
two very accurate thermographs have recently been 
installed. One of these is placed against the wall of 
the room, far from the sitters, while the other records 
the changes which occur in the temperature of the 
closed cage of the Pugh table in which phenomena: 


6 p.m 2"° Hour 





Fio. 1.—Thermograph record imde Pagh table. Temperature at 5.10 Р.М. betore beginning of séance, 67° Е. Red light throughout 


5.83 P.L to trance, Marked rise in temp. 


EP азуы eir All m temp. 
Wi contact iride closed cage yas rung 
терме minute ос two. Note irregularity grep 


6.24 Р.М. Bright hgh hght flashed inside cabinet. 
6.29 Р ы. Zither 


саты ымыы Ку in Pigh tbla. 


PM. Stalla союз out of tranca 


зы зен phepomeoit Ог phenomena were also recorded at 5.39, 5 42, § 48, 5 51, 5.58, 6.01, 6-04, 6.07, 610, 6.16, 


ме Сва bronros preceded 
si El ушш су атан fr reani. 
The control thermograph record y оа tha wall of 


en separately авбапса room 
TE Gies E aE ed uas F. at sro r-a up to 6g 3° F. at end of 


with the adequacy of present-day biological theories 
to explain life in acceptable terms. Не can, however, 
claim sufficient experience to be able to say, with both 
Lodge and Richet, that a clear case has been made 
out for psychical research, and that it is the duty of 
science to recognise the genuineness of the phenomena 
and to attempt to explore them. Fraud exists, and 
always has existed, in all branches of human affairs. 
It is even blatantly active in biology, to judge by the 
remarks passed quite recently by leading British and 
American biologists on the work and character of a 
certain Austrian professor. Let fraud and cheating 
be exposed, certainly, wherever it exists ; but is that 
any reason for refusing to accept аз a recognisable 
branch of science any subject in which fraud has been 
found ? 
.  ]t appears to the writer that thé best avenue of 
approach for men of science to make on this subject 
is the study of the so-called physical phenomena. 
Either these are entirely fraudulent (that is, due to 


conscious or subconscious cheating on the part of the | 
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occur during sittings with the medium EE C. in 
red light. 

Normally, when a number of people sit in а closed 
room, the temperature mounts steadily upwards; 


.this is also the case for the temperature of the séance 


room as recorded on the wall during а sitting. But 
the record of the temperature inside the Pugh table 
shows a steady rise at first, followed by a fall during 
the production of supernormal phenomena, as in the 
accompanying record (Fig. x); there are also several 
marked sudden changes at points where special pheno- 
mena occurred. These careful experiments prove the 
objective nature of the cold breezes and present us 
with a purely physical problem, which is surely worth 
solving. It is not an extravagant hypothesis which 
finds an explanation for the production of ‘super- 
normal’ physical phenomena in the withdrawal of 
heat from the circle of sitters, such heat being turned 
into some other form of energy, possibly of a kind not 
yet investigated officially by science | 

The so-called ‘ physical’ phenomena of mediumship 
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should be of interest to biologists as well as to physicists, 
because, if they are genuine, they offer an avenue 
towards the study of the control and manipulation 
of matter by mind which is at, present unique in its 
character. The invisible operators who apparently 
control the more striking phenomena of mediumship 
claim that they are able to draw out from the organism 
of the medium ‘ psychic stuff,’ by the moulding of 
which they can produce at will the phenomena of 
independent voice, levitation, materialisations of 
portions of their personalities, and so on. We who 
have seen these things done under conditions precluding 
deliberate fraud are not fools, but in full possession 
of keen faculties. Every man who witnesses these 
phenomena and becomes convinced of their reality 
has only two choices before him. He can, as numbers 
have done, keep quiet and say nothing about it, 
thereby preserving the respect of his fellow-scientists 
and committing the sin against the Holy Ghost, 
namely, turning his back on truth when he has recog- 
nised it; or he can, like Sir Oliver Lodge, speak out 
the truth boldly and allow his reputation to drop in 
the estimate of his fellow-men. The writer ranges 
himself alongside Sir Oliver, well knowing what is in 
store for him in consequence. This article is a plea for a 
wider and more generous outlook on the part of science 
towards these phenomena. Science has nothing to 
fear from fraud; it need only go on applying its 
experimental method to any problem, and & solution 
will shape itself in time, either in the form of an over- 
whelming proof of the fraudulent production of the 
phenomena, or pointing towards the existence of 
genuine supernormal results. 

The mind of man seems to have reached out so far 
in recent years that it has almost succeeded in exploring 
the entire limits of its own cage. Is it to rest in the 
belief that there is nothing at all outside that cage, or 
may it, во to speak, extend a cautious paw outside the 
bars and begin to feel its way towards a realisation 
that there may be another world outside? Psychical 
research may perhaps afford the only possible way of 
exploring the unknown territory outside the cage. 

R. J. TrzzvazD. 





Civil Aviation in the United States. 
Civil Aviation: a Report by the Jomi Committee on 
Civil Aviation of the U.S. Department of Commerce 
and the American Enginee ing Council. Pp. xvii 4 189. 
(New York: McGraw-Hill Book Co., Inc.; London: 
McGraw-Hill Publishing Co.,Ltd.,1926.) ras. 6d. net. 
N Europe rapid developments have been made in 
the application of aircraft to commercial uses. 
In the United States, however, air transportation, in 
spite of many conditions naturally favourable, has not 
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achieved a development commensurate to the oppor- 
tunities. 

The Department of Commerce and the American 
Engineering Council, recognising this deficiency, have 
for some time past gathered information relating to this 
matter. А joint committee was formed in June 1925, 
to make a comprehensive survey of the economic 
aspects of aviation throughout the world, and to re- 
commend the measures necessary to encourage a 
national development of commercial aviation in the 
United States. АП available sources of information on 
this subject have been examined by the committee, 
including the attitude of American business interests 
and the experience of aircraft operators. 

In the report before us, which here deals compre- 
hensively with the situation, the committee lays down 
first and foremost the development of the commercial 
side of aircraft as of vital importance both to industry 
and to national defence. Whilst stressing the fact that 
development must mainly depend on private initiative 
and enterprise, the committee maintains that provision 
of facilities essential to this development is a public 
responsibility, and, if these facilities are provided, direct 
subsidies to civil aviation in the form of money grants 
are both unwise and unnecessary. 

Certain fundamental difficulties, the committee 
maintains, are retarding the development of this 
venture in the United States. Broadly speaking, they 
are intimately associated with the lack of an established 
Government policy to encourage civil and industrial 
uses of aircraft; with the lack of commercial aircraft: 
and equipment best adapted to commercial operation ; 
and with the consequent want of public and business 
confidence and support. 

After due consideration of the large part played by 
the commercial department and by big businesses in 
this field; the committee recommends а number of far- 
reaching proposals which, if adopted, would un- 
doubtedly make a ground-work for a vast new develop- 
ment eminently suited to the geography of the United 
States. It is proposed that Congress should enact: a 
civil aeronautic law providing for the establishment -of 
& Bureau of Civil Aeronautics in the Department of 
Commerce; that is to say, it is to be completely dis- 
associated from the military or naval wing. It would 
be the function of this bureau, among other duties, to 
regulate civil air navigation, license pilots, and inspect 
machines; to develop, establish, and take over air 
routes and facilities, and generally to encourage and 
promote the aircraft industry on the civil side. 

The committee, moreover, recommends that the 
several States should authorise their municipalities to 
acquire landing fields out of public funds and to léase 
them when necessary. Great stress is laid on the fact 
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that the Government should not undertake any non- 
military flying activities, but that it should be left 
entirely within the scope of private operation. Even 
air mails, forest patrol, agricultural, entomological, and 
coastguard services, aerial photography, map making, 
etc., should be conducted by private agencies under 
contract wherever possible. Much assistance, however, 
is expected from, the Government departments; the 
war, naval, and other departments.are to permit the 
use of Government landing fields and to provide 
facilities for commercial operations. The Post Office 
should retire from the ownership and operation of air 
mail routes as soon as it is possible to contract with 
responsible private operators. The purchases of 
-Government aircraft are to be arranged to confotm to 
a definite and continuous programme which will give 
the greatest aid to the industry, and State encourage- 
ment is to be extended to the рдап of com- 
mercial aircraft. 

Whilst much of the report is thus concerned with 
the part to be played by private owners, under security 
and assurance which is to be granted to those who are 
thus encouraged to invest their capital in the industry, 
scarcely any mention is made of that form of research 
and development which would be vital to maintain 
such an industry in the forefront of technical and 
scientific knowledge. There does occur a bald state- 
ment that the Government should carry on fundamental 
aeronautical research in the interests of civil aviation, 
but, unlike the other sections of the recommendations, 
this aspect' does not appear to have been expanded, or 
its far-reaching implications grasped. From the point 
of view of the corresponding industry in Great Britain, 
it will be an interesting experience to watch how these 
proposals work themselves out in practice. 





Military Explosives and Gases. 
Explosifs, poudres, gas de combat: leçons professbes 
à la Faculté des Sciences de Lille. Par Paul Pascal. 
Pp. vii + 296. (Paris: J. Hermann, 1925.) 

35 francs. 

HIS book embodies the lectures delivered by 
Prof. Paul Pascal, of Lille, to candidates for 
the French Service des Poudres. While in Great 
Britam the Royal Naval College and the Artillery 


College afford specialised instruction to combatant” 


officers in the subject matter of these lectures, in 
France this is also obligatory for chemical engineers 
destined for employment in the Government factories. 

The first part of the book deals with the different 
aspects of explosive reactions, such as the temperature 
and’ pressure of explosion, its propagation on one hand 
by the explosive wave, and in the case of ae by 
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rapid burning, along lines which have been developed 
by the French masters in this subject, such as Berthelot, 
Vieille, Sarrau, and Le Chatelier. 

The second and third parts deal with the айбан 
of explosives, together with the properties of several 
of the more important ones. Naturally, in & book of 
this size, manufacturing details cannot be exhaustively 
given, and the treatment is sometimes unequal. At 
the same time, several of the processes used in Great 
Britain are accurately described, such as the displace- 
ment process for making nitroglycerine of Nathan, 
Thomson and Rintoul, and the displacement process 
or making nitrocellulose of the Thomsons. 

The production of explosives derived from aromatic 
hydrocarbons was greatly hampered by France's lass 
of territory containing coke ovens, and acknowledg- 
ment is made of the assistance afforded by Great 
Britain in sending over benzol, the partition being 
roughly that while we kept the toluene to ourselves, 
France was supplied with the benzol from which were 
made phenol and its derivatives so largely used in 
French explosives during the War. 

The occurrence of isomerides in the nitration of 
toluene is clearly described, аз well as the large-scale. 
methods fór making trinitrotoluene. Thus attention 
is directed to the important features of the process 
developed in Great Britain, such as the detoluation 
of the waste acids and the process for continuous 
nitration of mononitrotoluene, a sketch of a nitrating 
vessel used here in the large factories being included. 
Mention is also made of the purification of the trinitrn- 
toluene by alcohol and by sodium sulphite, although 
the principle of the latter process, which was developed 
first in France, is not described. As would be expected 
from the use of mitronaphthalenes in France for many 
years, their manufacture is fully illustrated, as is also 
that of synthetic phenol and its nitro derivatives, 
including a sketch of a continuous nitration proces 
developed in this country for picric acid. 

The manufacture of nitric peroxide and its use in 
aerial bombs, in which the fuel for this oxidising 
material was kept apart until the bomb was launched , 
on its flight, are also described, this being a type of 
bomb that was used to some extent by the French 
when it was desired to have a very violent local effect. 

Sections are devoted to the manufacture of gun- 
powder and also to the mixture of ammonium nitrate 
with the nitronaphthalenes, but little is said of the 
British Service high explosive amatol (ammonium 
nitrate and trinitrotoluene), the use of which it is 
understood the French were contemplating on a larger 
scale towards the end of the Маг. ` 

Under smokeless propellants а description is given 
of the methods of manufacture of Poudre B, and the 
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French views are stated as to the stabilising action of 
amyl alcohol and diphenylamine. As а war measure 
these substances were sometimes omitted, and the 
nitrocellulose propellant was tinted red as a distin- 
guishing mark. While the composition of British 
cordite MK. I. is correctly given, cordite M.D., which 
superseded it, is not mentioned; the composition, 
however, is given of cordite R.D.B. adopted by Great 
Britain for land service during the War, as it utilised 
the solvent ether-alcohol instead of acetone which 
was impossible to obtain in the quantities required. 
There is a short section on the preparation and pro- 
perties of the initial detonants, mercury fulminate and 
lead azide. 

The fourth part deals with gases used in warfare, 
and after a short statement as to their first employment 
and subsequent tactical use, proceeds to describe the 
different natures of ‘ gas,’ lachrymatory, toxic and 
vesicant, sternutatory, etc., and the manufacture of 
various types. The longest description is given to 
mustard gas, for the making of which the different 
processes are compared; the French method of 
reacting on ethylene with a mixture of chlorides of 
sulphur approaching sulphur dichloride in average 
composition and dissolved in carbon tetrachloride is 
given in some detail. 

Sections are also devoted to compounds of arsenic, 
their physical constants, such as density and vapour 
tension; in some cases figures are given illustrating 
methods of manufacture of these bodies. 

This book should prove of interest to the technical 
expert, not only from the presentation of its subject 
matter, but also as it gives reasoned views sometimes 
at variance with those held in Great Britain. While 
the explosive subjects are treated in a manner suitable 
for the students to whom they are addressed, there 
would seem to be insufficient information on the pro- 
perties of the explosives. Thus the book would have 
been more valuable if it had included some collected 
information giving the heat produced on detonation 
of the different types of explosives and their chemical 
stability, their. sensitiveness, rates of detonation, and 
explosive effects. 





Our Bookshelf. : 


Manual of the New Zealand Flora. By T. E. Cheese- 
man, Second edition, revised and ed by. the 
Author. Edited by W. R. B. Oliver. Pp. xliv + 
1163. (Wellington, N.Z.: W. А. G. Skinner, 1925.) 
n.p. 

‘THE appearance of the long-expected second edition of 

Cheeseman's manual is most welcome, and, as the 

editor remarks, “ the present edition of the manual will 

long remain the standard work on the flora.” It is 
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much to be regretted that Mr. Cheeseman died before 
the work was completed; but his full notes on the 
unfinished portions have enabled Mr. Oliver to complete 
the book according to Mr. Cheeseman's original ideas. 

‘The value of the new edition is shown in the fact that 
192 additional species, the greater number of which 
are new to science, are enumerated therein. In the 
family Composite alone 4o additions have been 
made, while in Scrophulariacee 25 new plants have 
been recorded, 19 of these being inclüded in the genus 
Veronica. All but ene of these latter belong to the 
very critical section Hebe (now considered a separate 
genus). A useful feature is Mr. Oliver’s continuation 
of the history of botanical discovery in New Zealand, 
covering the years 1905—24, in which he gives refer- 
ences to the more important work done on the flora 
and cites broadly the places of publication. The list 
of Mr. Cheeseman’s publications is an apt tribute to the 
writer of the manual, and at the same time valuable for 
purposes of reference. The lists of introduced species 
and native names have also been revised and enlarged 
and are of great value to the student. It із to be hoped 
that a fuller treatment of the former will not be long 
delayed. 

In the body of the book the most notable feature is 
the replacement of Bentham and Hooker’s system by 
that of Engler and Prantl in the arrangement of the 
families, Although this brings the manual into line 
with many modern floras, it is doubtful if such an altera- 
tion is advisable at the present time, when systems 
of classification are again under consideration. It is 
also rather a pity that the sub-kingdoms, classes, and 
sub-classes are not separated from one another ade- 


quately in the text, in accordance with the synoptical 
key given in the a dix. 
In detail the ement of the text follows closely 


that of the first edition. One difficulty which is en- 
countered in working with the manual in herbaria is 
the absence of collector’s numbers in the enumeration 
after each species, but this, of course, does not arise in 
the field. Nevertheless, with the exception of a few, 
minor mistakes, especially in the references, the general 
arrangement and finish of the book reach a high 
standard. H 
In spite of the many additions, the book has been kept 
within approximately the same compess by a slight 
ent of the pages, so that the whole volume is 
still easily handled. 


Ticks : a Monograph of the Ixodoidea. By George H. F. 
Nuttall, C. War n and L. Е. Robinson, Part 4: 
The Genus Amblyomma. By Dr. L. E. Robinson. 
Pp. xii+302+8 plates. (Cambridge: At the Uni- 
versity Press, 1926.) 205. net. 

Tue genus Amblyomma is by far the richest in species 

of the genera of ticks, comprising many forms remark- 

able for the beauty of their ornamentation. Dr. L. E. 

Robinson considers the number of valid species to be 

eighty-six. Although not of such great importance as 

carriers of disease as some other genera—for example, 
the cattle ticks (Boophilus), also the genera Rhipi- 
cephalus and Dermacentor—the genus Amblyomma 
includes several forms very injurious to domestic 
animals. The South African ‘ Bont tick’ (Amblyomma 
hebraum) is the principal transmitter of heartwater— 
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a-disease frequently fatal to sheep, goats, and cattle. 
This tick and some allied species are known to cause 
very severe ulcerating sores, sometimes leading to the 
loss of one or more udders of the host. она апа 
other complaints of borses due to soil-inf 

isms are also believed to ensue from th ita al 
Amblyomma variegatum and allied forms. гн 
infested with these ticks sometimes suffer greatly from 
loss of blood and ‘gick worry ’ due to the large number of 
parasitespresent. The larve of Amblyomma cajennense 
—a common tick in the West Indies, Central and South 
America—are a great plague, freely attacking man and 
domestic animals. 

Clear and concise descriptions of all the known 
species of Amblyomma are given in this work, and the 
illustrations are numerous and excellent. A few notes 
on biology are to be found at the end. Parthenogenesis 
is recorded as occurring in Amblyomma dissimile and 
A. rotundatwin. -The author is to be congratulated on 
producing а сораг which will certainly be of the 
greatest value to all scientific workers interested in the 
Ixodoidea, and will no doubt for many years remain 
the standard work on the genus Amblyomma. - 

A. S. H. 


Гле Kriegsschauplatse 191g¢-1918 geologisch dar, p 
In r3 Heften. Herausgegeben von Prof. J. 
Wilser. Heft 2 (zu Heft 1 gehóng): Lothringen 
Von -Prof. Dr..E. Kraus. Mit einem Beitrag Ab- 
schnitt Jura) von Dr. W. Klupfel. Pp уш+а212+4 
Tafeln. 24 gold marks. Heft 3: Zwischen Maas 
und Mosel. Von Prof. R. Lais. Pp. іу+116. 

. 13°50 gold marks. Heft 13: SWdostmasedomien und 
Kleinasien. Von Prof. Dr. О. Н. Erdmannsdoerffer, 
Prof. Dr. Cl. Lebling, Prof. Dr. K. Leuchs, Dr. K. 


Osswald, Dr. A. Wurm. PR. у+114+4 Tafeln. 
18-60 gold marks. (Berlin: Gebrüder Borntraeger, 
‚ 1925.) 


Тн conception of а series of volumes portraying the 

eology of the War areas as such has little to commend 
1t either from the scientific or from any other point of 
view. Apparently numerous geologists were attached 
to the German Imperial staff to advise on such matters 
as water-supply, building materials, and the laying 
of mines ;. in the present- volumes the results of their 
investigations are brought together. 

Of the three now before us, the first two deal with 
areas of the western battle front, and give a fairly 
detailed account of the local stratigraphy and tectonics ; 
there seems to be but little new matter, the contents 
being mainly a digest of mformation long ago published 
elsewhere. The volume on south-east Macedonia and 
Asia Minor consists of a series of articles recording the 
original observations of several geologists, who give 
most attention to tectonic structure; a few are 
accounts of hurried traverses, but a number of districts 
are surveyed in some detail. 


The Effects of Inanition and Malnutrition upon Сөй 


and Structure. By Prof. C. M. Jackson. Pp. 
xii--616. (London: J. and A. Сеш, X925.) 
30s. net. 


Pror. JACKSON’S book is a systematic review of 
the subject of inanition, which term he uses to indicate 


the lack of food or of any food-stuff which is essential 
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to the living organism. The general outline is on a 
strictly anatomical basis, the effects of starvation and 
malnutrition being considered separately for each 
system of the body. There are also included chapters 
on the effects of inanition on plants, protozoa, and the 
higher invertebrates. The book is singularly complete. 
The author not only gives the results of his own re- 
searches into the subject, but reviews in the widest 
possible manner the literature of the last fifty years. 
He classifies the various states of inanition according 
to their character, degree, duration and severity, and 
mode of occurrence, and discusses fully the results of 
experimental starvation and the observations of morbid 
anatomists on cases of clinical malnutrition and de- 
ficiency diseases. Being a study from the morpho- 
logical aspect, the book is of theoretical rather than 
practical interest to the physician, but it will be 
warmly welcomed by the pathologist and biologist. 
It is well indexed, and a very full bibliography is in- 
cluded. 


The Works of Aristotle. Translated into English under 
the Editorship of Prof. W. D. Ross. Categorie and 
De I gatione, by E. M. Edghill; Analytica 
Priora, by A. J. Jenkinson; Analytica Posterira, 
by G. R. С. Mure. Pp. 348. (Oxford: Clarendon 
Press; London: Oxford ‘University . Press, 1926.) 
Paper, 6s. net ; cloth, 7s. 6d. net. 


THE monumental work of the English translation of all 
the writings of Aristotle by the Oxford Aristotelian 
Society, under the editorship of Prof. №. D.-Ross, has 
received its latest accession in this volume, which 
contains four of the logical treatises. They. constitute 
the work of Aristotle which is usually placed at the 
beginning and about which there is the least difficulty 
and the smallest amount of controversy. More than 
anything else, more even than the “ Metaphysic," 
they are responsible for the idea of ‘ authority ' which 
attached itself to the name of Aristotle throughout the 
Middle Age. This edition makes it possible for the 
English reader to understand how the philosopher 
Immanuel Kant could cite logic as the example of a 
science which had emerged complete and perfect from 
its first formulation, and take it as the model of the 
work he himself proposed to do for metaphysics. 


Phystkalisch-chemtsche Mineralogie und Petrologie : dis 
Fortschritis in den letsten sekn Jahren. Von Prof. 
Dr. Wilhelm Eitel. (Wissenschaftliche Forschungs- 
berichte: Naturwissenschaftliche Reihe, Band 13.) 
Pp. уі +174. en und Leipzg: Theodor 
Steinkopff, 1925.) 8 gold marks. 


Tus is a welcome addition to the series of which it 
forms part. Within the limits of its scope, it is an 
invaluable guide to the results of recent investigations 
on the physics and chemistry of minerals and rocks. 
It is not intended to supersede larger works such as 


‚| that of Boeke; but to constitute a supplement by 


which the student of the subject may bring his know- 
ledge. up-to-date. Similar publications are to follow 
on kindred subjects. It will be noticed that the author 
speaks of “ Petrologie," not “ Petrographie," as he is 
concerned with the evolution, not the mere discription, 
of rocks. 
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Letters to the Editor. 

[The Editor does not hold kisaself responsible for 
opinions expressed by his correspondents. — Neither 
can he-undertake to return, mor to correspond with 
the writers of, rejected manuscripts intended for 
this or amy other part of NATURE. No notice is 
taken of anonymous communications. | 


Spirals and Waves in Wool. 


ALL the Menno wool imported from Australia and 
South Africa 15 characterised by a conspicuous wavi- 
ness throughout the individual lock or staple (Fig. 1). 
When drawn out, each separate fibre exhibits a 
г series ої convexities and concav:ties, and it is 
the adjustment of these to one another which gives 
the waviness to the complete lock They are a- 
nent structural features, г after the elastic 
fibre has been stretched The degree of the waviness, 
whether close or open, shallow or deep, varies in 
individual fleeces, and affords a ready means by which 
the farmer and manufacturer estimate the fineness or 
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Fio 1.—Staple оё coarse Merino wool showmg waves oc crump?. 


coarseness of the wool, from which the ‘spinning 
count ' 18 largely determined. 

Much discussion has taken place recently as to the 
manner of formation of this waviness, whether deter- 
mined by unequal lateral growth of the fibre within 
the follicle or superim later by the mechanical 
conditions in the fleece. A com п of the fine, 
compact, short Merino wool with the coarse, п, 
long wool of many of the British breeds is found to 
afford а satisfactory solution of the problem. In the 
first instance, examination has been made of the natal 
coat of a large series of Merino, Karakul, and British 
breeds of sheep, and these show a remarkable degree 
of заш despite the conspicuous differences which 
the adult fleeces display. In all instances the coat of 
lambe at, and shortly after, birth is constituted of 
short spiral tufts, curls or ringlets of wool, usually 
intermungled with larger, coarser, medullated fibres 
known as kemp, and. representing the outer coat of 
primitive sheep (Fig. 2). The spirals reach their most 
regular and compact form in the natal coat of the 
Karakul, and ıt 1s this which gives the attractiveness 
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of the so-called Astrakhan fur. They are well shown 
as close, distinct spirals in the Merino and Southdown, 
and as loose and more open in the curl in the coarse, 
straight wool of the Scotch blackface, but all nter- 
mediate stages can be obtained by comparing different 
breeds, or even from within a single breed. It is 
significant of the common ongin of all the varieties 





Fia з —Natal fleece of Southdown with spiral tufts or nnglets under an 
outer coat of komp fibres 


of sheep that at this early ae of their ontogeny 
their woolly coats should bear such a close resemblance, 

Encl as the unborn lamb ıs within the fotal 
membranes, and surrounded by the amniotic fluid, it 
is clear that the individual fibres, however close or 
scattered, can have little or no mechanical influence 
upon one another, and each one 1s free to assume the 
form арто upon it by из structure — Therefore 
the sp form they assume 1n the natal coat may be 
deemed to be that given them from their growtH 
within the follicle, and to represent, as it were, the 
natural form of the fibre i 

With the continuance of fibre growth after birth, 
new factors are introduced which modify the natural 
spiral form. If the staples are sufficiently free from 
one another as to be unimpeded 1n their growth, each 





Fro 3—Staples of lamb’, wool with speral tufts (mother har) at tip and 
тату wool below. 


continues the natal spiral form, and we get the well- 
known nnglets of the сезет, L:ncoln, and Wensley- 
dale, as well as of the Angora goat If, however, the 
fibres are so closely arranged that the staples press 
upon one another and form a compact fleece, then 
each lock is mechanically unable to assume the 
ind dent spiral form and the wavy structure 1s 
за с The change can be best illustrated, by 
compressing a rather open spiral of wire, the spire 
when flattened assuming a wave-like form, altogether 
resembling the waviness in the wool fibre. All 
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d of transformation of the spiral lock into the | advanced d does not suffice to explain the 
flattened wave can be traced in such fleeces as the | formation o enated compounds. 
Border Leicester, ing as the staples are free It is ы t the h bons he obtains are 


throughout their length ('locky " or compact Below 
for a greater or lesser 7 wave i alo 

The change from spiral to wave is EEST 
in the first coat of sheep a short com 
fleece, ues tie MAGO ei SUED own, At bi 
already remarked, the coat consists of independent 
spirals, maybe yith an outer coat of Кешр. The 
spirals grow upwards as the tip of the FER оза 
lock or staple and retain their form, while the woo 
below is in waves or crimps (Fig. 3). The spiral t: 
known to the farmer as ‘mother hair,’ enable 
woolman to determine wool of the first from tates 
J. E. DUERDEN. 
Animal Breèding Research Department, 

University of. Edinburgh, 
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The Reduction of Carbor Monoxide. 


Е. Fiscezr (Brennstoff Chem., 7, 97, 1926), in 
describing the formation at atmospheric pressure of 
solid, liquid and gaseons hydrocarbons by pasing а 
mixture of carbon monoxide and hydrogen over а 
variety of catalysts, has advanced the theory that 
hydrocarbon formation d ds on the transient 
formation of high carbon сагыа des which, by the action 
of hydrogen, give rise to products similar to petroleum. 
He states that no acids or other oxygenated substances 
are formed. - 

We have confirmed the formation of liquid hydro- 
carbons by passing an artificial water gas over a 
catalyst А тыы of reduced manganese, cobalt and 
copper oxides (Fuel, 5, 263, 1926). Further expen- 
ments have shown the possibility of Mri 
oxygenated compounds from this gas mixture, a 

pressure, although the literature available 

on the subject seems to indicate that pressure is 
essential for the production of such шош 
From thermodynamic considerations веза (Мае. ше 
reaction CO+2H,>CH,OH is xara ро at 
atmospheric pressure and CO + H42-HC. 
be carried out at all. The following reactions i 
perhaps possible : 

2CO + 4H42- OH + H,O. 

3CO + 5H,>C. CH, + 2H40. 

2CO + 2H4- CH,COOH. 

In an experiment where a gas mixture (composition 

53 9 per cent. carbon monoxide and 44-6 per cent. 
ydrogen) was passed at atmospheric pressure over 
a contact mass consisting of the reduced oxides of 
manganese, cobalt and Жол К ipregnated with 
05 cent lithium carbona uod we oC we obtained 
evidence of the formation of ийе бе. үгүт о 
similar to those obtained in 
high-pressure reactions between "these gases over 
certain catalysts. 

In this experiment 12 ¢.m. of the gas mixture 
gave 1-4 gm. of a yellow oil not miscible with water, 
and water-soluble acids equivalent.to о 33 gm. of 
potassium hydroxide. The steam dishllate from this 
solution of potassium salts of the acids, on distillation 
through a column, gave about o 5 c.c. of a = 
amelling liquid with & boiling range of 74-80? 
liquid possessed & ketonic odour and gave the iodo- 
form reaction in the cold, but did not readily reduce 
ammoniacal slver nitrate. Reducing su сев 
were present in the aqueous part of the fractionated 
liquid. There was, formed o:5 gm. of solid 
which blackened on exposure to light and air. 

The theory of the intermediate formation of carbides 
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formed by the dehydration of alcohols followed 
possibly by hydrogenation, but again this does not 

the absence of acids and ketones from the pro- 
ducts obtained by him at atmospheric pressure. 

If the view 13 that catalysis 1з an accelera- 
tion of reactions y taking place, then the 
formation of organic substances, other than methane 
and carbon dioxide, must depend on the preferential 
acceleration of the definite reactions which give rise 
to them. In the case considered here the question 
is complicated by the probability that not only does 
hydrogenation take р , but also oxidation, de- 
чао, and possibiy а 

The reaction stag which lead to methane 
from carbon caries and ydrogen are possibly 


CO + 3H,>CH,O+ а-в +H, 


—CH, +H, 
and CO+H,O>CO, +H,. 
Up to evi t, however, the ач hs 
formaldehyde-and meth 1 бор: has not а 
been esta at o out D 


intervention of extraneous E UNA ento energy such as 
ultra-violet t, X-rays, etc. 
The formation of oxygenated compounds and h 


carbons may also Po pared as bring being preceded 
the hypothetical formation of methyl alcohol, Sek 
is converted, according to the c& yst and the ex- 


perimental conditions, into methane or mto other 
Substances, Thus the reaction may proceed in 
consecutive stages or the catalyst may accelerate: 
one or more of the оа ааа possible 
reactions from carbon monoxide and hydrogen. No 
doubt, where a mixed product of aldehydes, ketones, 
acids and hydrocarbons 19 obtained, both of these 
courses may bé followed. 
ous oxide, cobalt and copper are not 
gen. considered to have dehydrating powers 
as catal 9, but Medsforth (J. Chem. Soc., 123, 1452, 
1923) has explained the action of nickel in methane 
formation as being partly of a deh ting nature, 
while the addition of oxide with dehydrating pro- 
ies leaves the nickel more free to accelerate the 
ydrogenation e of reaction. Nevertheless, we 
are of the opinion that the majority of the roducts - 
obtained, in which sant alcohols, ketones, aldehydes 
and hydrocarbons are all pre bably present, are formed 
simultaneously rather consecutively. Carbon 
dioxide, water &nd methane would have to be con- 
sidered in formulating chemical equations for the 
reactions involved. OLIVER C ErviNs. 
A. W. NasBH. 
Department of Oil СЕ апа etg, 
University o 





The Spark Spectrum of Lithium. 


Ir has been shown by Schuler and the present 
author that the first k spectrum of lithium (the 
Lı II spectrum) із of the same as the arc 

spectrum of helium and consists two к журе 
п. In а letter published in NATURE of ber 
17, 1925, а scheme of those terms of the lithium k 
was given, which must be consid as 
analogous to the terms of the ordinary ' doublet ' 
e of helium (the orthohelium spectrum). In 
is note the results of further research on the lithium 

k spectrum will be given. А number of new 

k hnes has been found which makes it ible to 
establish & series scheme of the terms of ithium 
spark spectrum which are analogous to the terms of 
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the singulet spectrum of~helium (the parhelium 
spectrum 


To distinguish between the two systems 


it is proposed to denote the system, which by analogy 
with the рашып ш include the normal 


state of spectrum, the m'of the e 
spark specum (abbreviated the Li II pe ened re ; 
while the.other by analogy with the ohelium 
spectrum will be denoted as the of the 
hthium spark (the Li П ) As 
Obaerved first by Schüler (Asm. d. Phys., 76, 292, 


1925), and confirmed by recent observations by the 
author, the Ii П is not a doublet 
spectrum, but seems. to be a triplet spectrum of a 
type different from the ordinary triplet spectra. 
able I. ges the wave-lengths of the lines belo 
to the Ti and their series notation. 
The numbers in brackets are the estimated intensities 
of the lines, relatively to the lines of the 
tho specum ов а whole (1.с.). It will be seen that 
ed Apis dee 85 & whole is considerably weaker than 
. А similar behaviour is observed in 
hd under the same conditions of the 
hellum ing weaker than the ortho- 
ehum Table П. gives the terms derived 
from the lines in Table I., with the effective quantum 
numbers (s*) added in brackets. 








TABLE I. 
50978 1) 3Р-45 2952-7 (0:5) 35-5P 
4788-8 (1:5) 3P-4D 27670 (1) 3P-6D 
467777 (2) 3D-4F 2730-7 23 3D-6F 
4156-3 (0-5) 35-4Р ' 2508-9 (0:3) 3D-7F 
33052 (0 5) 3P-5S 1681.8 3} 2P-3D 
3249:8 (1) 3P-5D 1755 4 (3 22:35 
3199-4 (r5) 3D-5F 
` ТАВІЕ П. 
35 = 51300 (0% 52-925 3D = 48803 (1*2 099, 
45 = 28484 (n* —3 926 4D = ayaa 9% = 3-909 
55 е 18080 (m* 4 927 5D 217404 hts 
` 6D = 12200 (#* = 5-999 
222158204 5* —2-014 ' 
3P = 48328 (n*=3 014 4E 2327434 (5* = 4-000 
4Pa 27244 (n* 54-014 5F — 17556 (n™ = 5 000 
5P= 17440 (n* = 5-017 GF = 12193 (#* 56 000 
: $ 7Е = 8957 (1*7 000 





The value of the term 25 has not been found. An 
extrapolated value of this term (25 = 120000) shows 
that the line 2S-2P is in the infra-red at about 48500 
Å U, ес .U.) noline has been 
observed which with certainty could be ascribed to 
this transition. It is not ible to give the value 
of the rS-term de do the normal state. 
The excitation potential of the 2s-2p line seems to be 
&bout 60 volts, and from this the.ionisation potential 
for the Li* 10n can be estimated to be about 70 volts, 
which gives the zana S3000 for the 1S-term and for 
5" a value between o: тай 0:90. 

The scheme given in Table П. is in good ent 
with the theoretical expectations. For the theory of 
the spectrum of an atom with two electrons, the 
repone an e pape сла Walle Hessenberg, soon 
to appear, and a 

A remarkable aie {в fhat the two strong lines 
2924 ас by Mohler, and the line 3715 

by Schüler, seem, contrary to what 

was руаш өшеп, not to Aiii, to the series of 
[и гака, кезе сы E E . From a kind 
communication from Paul Foote, the author 
learns that Dr. Schüler has arrived at the same 
conclusion. The ercitation voltage of these linee is 
1 Neots added cm ths —Since the above was written а short paper by 
mc ык о DE 
койлары nanque рү i ы supplement each otber.—S. W. 
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nearly the same аз that of the strong Li Il- line 
(25-22). In addition to these two lines, two rather 
strong lines at 4607-4 À.U. and 2337-0 A.U. have been 
observed, which seem to be of the same character. 
SVEN WERNER. 
Universitetets Institut for teoretisk Fysik, 


Copenhagen, June 16. 


_ The Distribution of Red Alge ip Relation to 
Illumination. 


We have deris ten ed in photo-electric 
measurements of submarine illumination, as а result 
of which certain conditions governing the distribution 
of alge have become evident. 

The illumination in the water is reduced in &mount 
and altered in character, and these effects 
are composite. First, there is the absorption due to 
the water, as such, which results in the longer wave- 
lengths being reduced in far кеа proportion than 
are the blue and violet. Gren has shown how 
surprisingly large the ultra-violet transmission may 
be in very clear water. Secondly, there is the non- 
selective absorption due to gross icles in sus- 
pension; this merely reduces the illumination and 
might be more correctly termed scattering or reflection 
than absorption ; but as it can only be measured by 
the absorption coefficient of the water as a whole, 
the term absorption is used. Thirdly, there 18 the 
selective УНИ ЫКЫ ee or scattering due to very small 

particles, have most effect upon the ultra- 
violet, violet, and blue. Fourthly, there is the 
selective absorption due to any tint in the water 
occasioned by substances in solution, as in the clear 
amber water of bog ee 

Determinations the coefficient of absorption 
were made under various conditions by means of a 
p hoto-electric cell sensitive manly to the blue. 

alues of д were obtained as follows: neer shore, 
with water obviously sandy, &—0-8r; same spot ın 
calm weather, 4-—0:165; about 20 miles from land 
in calm weather, »=o110. Consider now the 
illumination at то metres depth, taking that im- 
mediately below the surface as unity; with sandy 
water the illumination at 10 m. was only 0-033 per 
cent., ecc T 192 шоны; and 20 miles 


out 93 per cent. Er per cent. of blue 








light of 4750 А.П. is Enni to about 50 m. 
&nd the same percentage of light of U — 
the most sensitive region for tbe cell by us—to 


about 82 m ; on the other hand, only 19 per cent. 
of red light 6000 А.П. vig eer er тае ма 
water to ro metres, a depth at which we found 33 5 
per cent. of blue light for actual sea water 20 

off shore. 

It 13 thus obvious that the selective absorption 
of the water, аз such, is most noticeable in clear water 
in which there is absolu no tint and the 
particles are much redu in number save for the 
plankton organisms themselves. The red end of the 
ee е UR Ie NIE ишке 

clear water, во red algz— which рео 

to the eyes of a diver—are sons РЫ efficient absorbers 
of light; flourish, therefore, in clear water, 
where their uid pigment is an adaptation that enables 
them to utilise to advantage the blue light present 
in reduced amount. In fresh water, however, such 
clear conditions are rarely encountered, and alg» 
with red pigment are icuous by their absence. 

It is true that Paschen. recorded that in Alpine 
lakes tes and Cyanophycee with red spotted 
olive green and, finally, deep red are found at about 
Io metres and downward, but there ıs no general 
development of alge with red pigment in fresh water, 
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simply because at the depth at which the water, as 
su would have left t preponderati blue, 
the particles would have reduced the illumina- 
tion to less than that at which paco could survive. 
The of a selectively absorbing tint and of 
finer also reduces the blue light. 

Evidence as to the relatively great turbidity of 
fresh-water lakes is afforded by measurements with 
the Secchi disc. Southern and Gardiner found 
that in Lake Agorick, which is supplied by drainage 
from bogs, the maximum depth for visibility was 5а 
for Lake Derg, то miles from the entry ої the 
Shannon, 4-8 m.,for a very clear lake, Loughrea, 10-3 m 
Valyes for certain lowland European lakes range from 
о2 to 725 M., acco to Thomasson. In the sea, 
however, off P outh, Russell has found 13 m. in 
April to more 20 m ın June, and values up to 
50 m. &re not uncommon in sea. Moreover, 
most of the fresh waters are subjected to periodical 
floods, with increase in turbidity. Only rarely, 
therefore, would the on of & red pigment be 
of any service to fresh-water plants. 

W К.С ATKINS. 
H. H. PooLE. 
Marino Biological Laboratory, Plymouth, 
and Royal Dublin Society, 
July 8. 





The СагуорһуПепе Alcohols and their 
Occurrence in Nature. 


Ir is a well-known fact that most hydrocarbons of 
the e and higher terpene classes are associated 
in Nature with nding alcohols from which the 
үш themselves сап be derived by removal 
of the elements of water. Itis very probable, indeed, 
that these unsaturated h id ci are actuall 
кова in tbe plant by this method. Now, wi 

tion of cadinene, caryophyllene i8 probably 
the most widely distributed sesquiterpene in Nature, 
and it has therefore long been a matter of surprise 
that caryophyllene alcohol Pine may readily be 
Peo) from caryophyllen "8 уа ыси 
method) does not occur па y. Wee author knows 
Sia EDO dixo Vereor Ыы ао ы ск 
oils. 

А study of the chemistry of caryophyllene, however, 
and in particular some work carried out recentl 


this laboratory (Henderson and Robertson, Јоже. 
Chem. Soc., 1926, 62-70), throws considerable ton 
this problem. Briefly, it has been establish that 


Wallach's hydration method effects ring closure in 
the ophyllene molecule with the production of 
e кр А structure. The reaction is not reversible, 
уоп ene structure cannot 
= pieds m the Toi l and its derivatives. the | me 
alcohol and its esters, therefore, Pee a different 
confi tion from that of caryophyllene, and hence 
could not be to occur as parent compounds 
of this hydrocar 
This may be said to the non-occurrence of 
hyllene alcohol in Nature. venta nai 
result of this work, however, has recen 
to pgs & 


to my notice. In the Pa 
зу aet! ap bm yllene alco E called caryophyllol was 
y from the hydrocarbon, and was 
shown to retain tho dicyclic hyllene structure. 
Caryophyllol, therefore, and not Wallach's hydrate, 
we would expect to find in plants as the 
ngtural parent of caryophyllene, and this surmise 
appears to be justified by some work.of Semmler on an 
eH drawn from clove stems Ва, 1912, 45, 1392). In 
the higher boiling fractions he discovered à bicyclic 
sesquiterpene alcohol the properties of which are 
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practically identical with those of the synthetic 
оа as the following figures show: 


bp. а п! Rilo 


D 
кз 


at 10 mm, 


Беша вас &icoho! from 

о 9681 
Syntbetie сат) сагуорһуйо! 

о 9633 I'SOI5 6803 


The agreement is the more striking in that the boiling- 
punt and density of these compounds are both lower 

1s usual with alcohols of this class, and are there- 
fore the more characteristic. 

It is h that further work will establish the 
chemital identity of these two alcohols, although the 
ad ipl eae may be complicated o to the theo- 

cal possibility of four closely related isomers. In 
the meantime it may with some safety be cted 
that caryophyllol will be found to occur in igher 
boiling portions of other essential oils which con 


caryophyllene. 
jJ. МонткАТН ROBERTSON. 
The Chemistry De ent, 


xis М wW, 


The Reversal of the Hydrogen Series in the 
Extreme Ultra-Violet. 


In the course of the presentation P : per on the 


Плей гуле E aT уты ane ар 
І шеп а that I had 
bern apis Eo the three members of the 


hydrogen series in the extreme ultra-violet reversed. 
Recently I bave repeated the iment with the 
Id of improving the technique and confirming 
In the first place, it is necessary to produce а con- 
ш pem in the region in question ; I have 
escribed briafl how this may be accom- 
Mo Astrophysical - Journal, vol. бо, 
dn s eral 
of about 0:5 mucro-farad capaci 
direct current and thep 
vacuum tube of the internal cap 
in series with a half-centimetre spark gap. The best 
results are obtained with a discharge tube of common 


. It is important that the capillary be not too 
e: I have found a diameter of about a millimetre 
in 


1 solo 68-18 





ing it 


. The material of the electrodes is not 
rtant: I have employed 
continuous seems to owe its existence 
to the disin о eee уйы үүө 
by the erosive action of the discharge ; ae ы, 
aros scarcely at all on the nature of the 
tube. The ent 1s not гак 
mechanical difficulties, for the slit of the spectrosco 
frequently becomes plugged up by glass dust, Vg eigen 
removal of which involves a troublesome process. 
the continuous 
results were 


Be ines the conditions for produ 
ne have been secured, the 
hydrogen into the аш 
tube sa x of about one millimetre. U 
applying the explosive condenser discharge, the 
four members of the series—1215-6, 1025 8, ven 
and 949-7—appear on the photographic plate у 
reversed. It is not necessary to employ pure h 
however ; the first two members of the series have 
ane with helium contaming a trace of 
ydrogen. The nature of the apparatus is such 
sical Journal, vol. 60, p. 8, 1924) that a dis- 
about one centimetre separates the end of 
pillary from the slit of the , while 
Pob lls tha dischergo tite ie fenior ed oni 
the ‘ho gas w path by a pump the inlet of which lies two 


ord 
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centimetres on the grating side of the slit. The path 
length available for absorption is thus of the order of 
three centimetres. It seems certain that а very 
small quantity of hydrogen is sufficient to produce 
the reversal of the lines. THEODORE Lyman. 
Jefferson Laboratory, 
* Harvard University, 
June 29. 





Plastic Deformation of Single Metallic Crystals. 


“Іх a letter to М№атови (May 22, 1926, p. 129), 
Messrs. W. Е. n and E C Thompson have 
p a formula for the angle of a uniform wedge 
ormed by the fracture of а sıngle metallic crystal, 
which purports to be more gen than that given by 
the writer п connexion with the fracture of tungsten 
single crystals (РАЎ. Mag., Aug. and Nov. 1924). By 
the use of this formula they consider it '' ble 
to extract from the experimental results obtained on 
these single crystals of tungsten information with 
regard to the distance through which the atoms move 
and the number of planes involved which has hitherto 
remained ised.” 

The writer would like to point out that the use of 
thew formula pposes а type of shp which is 
inconsistent with experimental fact and that con- 
sequently it is inapplicable as a theory of wedge 
formation. 

They have assumed that slip takes place on two 
sets ot planes equally inclined to the imen axis, 
ane that bed o angle depends only on the extent 
of sli e and the distance apart of the slippin 
кл has been shown, however, that а ARE 
LI M DN Md 
fracture із to take place (Phu. Mag, pp. 224-235, 
Aug. 1924), from which it follows that a definite 
wedge angle 9? approx) must result if the two 
halves of the divided crystal &re symmetrical; and 
further, that if а wedge were formed in one half of 
the crystal-with an angle greater than 39°, a wed 


having an e leas than 39° must be formed in the 
other half. Such unlke wedges are not found by 
e ent ; 


either the wedge angles were both 39° 
or both were greater than 50°. 

The explanation of the 39° wedges is based on a 
purely geometrical ar, ent and tells us nothing 
about the extent of slip per plane or the distance 
apart of the clipping planes o than that on the 
average they give the theoretical wedge form. The 
explanation of the large wedge angles given by the 
writer, although it may not be entirely satisfactory, 
was at least based on the experimental fact that they 
were always associated with crystals asymmetrically 
inclined to the imen axis—a case which Messrs 
Millington and mpson did not consider. 


F. S. GoucHER. 
New York City, June 30. 





Use of Pith Dust in Kundt’s Tubes. 


Durme the summer of 1924, while experimenti 
at Indiana University with a Kundt's tube, I dis- 
covered that the striz could be most readily observed 
by using pith dust in the tube. I obtained the pith 
dust by grinding pith from sunflower on a fine- 
grained emery wh By the use of this dust I was 
able to obtain discs that extended completely across 
the tube and having the same diameter аз the msde 
of the tube. | 

These stris were obtained by the ordinary method 
used with а Kundt's tube, but for demonstration 
purposes I found the following to be an excellent way 
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to produce them : Some pith dust was placed in a 
е tube of any convenient length &nd diameter. 
n one end of the tube а stopper mp and the 
open end of the tube was inserted in the open end of 
a gounding organ pipe. When the tube was inserted 
the proper distance the strie formed at regularly 
spaced intervals and showed the nodes and loops in 
an excellent way. Discs apparently but one icle 
in thickness were formed, and when the tube was 
caretully adjusted with regard to the distance to which 
it was inserted into the organ pife, the' separate 
particles remained almost motionless. Often they 
wove themselves into thin sheets, and when the air 
was turned off they fell over, maintaining the sheet 
form. 








Rorr4 V. Соок. 
Bethany College, 
W. Va., U.S.A. 


The Ancestral Third Claw of a Spider: 


Clubiona interjecta. 
THE accompanying photomicrograph . I) shows 

d i dione tnter- 
m the egg-cocoon. 


a leg of a yo er of the ез 
jecta Koch, ore its escape 

Adults of the family Clubionidz twb tarsal 
claws, but on the tarsi of the spiderling the median, 
third, claw 1з present, demonstrating the fact that 


the possession of three claws 1s the ancestral condi- 
tion. All web-spinning spiders have retained the 





Fio. 1,—Log of young spacer, Chibtone taterjecta, Koch. 


third claw, while many hunting spiders lose it when 
very young. . 

I have referred to this fact in а recent paper on 
“ Evolution in Spiders" (Science Progress, Jan. 
1926, pp 475-480), but I believe that this photo- 
micrograph is the only published illustrahon in 
support of my statement. For the photography, I 
am indebted to my fmend and colleague, Mr. К. W. 


Barney. 
THEODORE Н. Savory. 
The Biological Laboratory, 
Malvern College. 


Egyptian History. 


HisrokicaL truth compels me to remark that it is 
inexact to say that the dating by the Egyptians 
з only “ calculations ' (NATURE, Tas 5, 
ps ). All three ancient versions of the lists of 

1 g3 named by Manetho also state the totals of each 
of the three greet periods ; excepting the last, which 
18 not 1n dispute, only named in one version. These 
totals count up to Alexander. Where these lists can 
be checked by external sources they show that over- 
Tappay, penoas of rule were eliminated. It is quite 
impossible to discuss the detais here, but at least 
the facts justify my statement of the Egyptian 
reckoning. : FLINDERS PETRIE. 


E2 
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The Bose Research Institute, Calcutta. 


| view of the lively interest that has been aroused 
by the lectures that have been delivered recently 
by Sir J. C. Bose in London and elsewhere, on “the 
methods and results of his investigations on the 
physiology of plants, it will no doubt be agreeable 
to many readers of NATURE to have some general in- 
formatiqn concerning him and his work, and about the 
Research Institute which he has founded in Calcutta. 
Already a B.A. of the University of Calcutta, 
рамаи & fair knowledge of physics and chemistry, 
ir Jagadis Bose came to England in 1880 for the 
ууш of studying medicine, and entered University 
London, where he made his first acquaintance 
with biology 1 in the course of instruction given by Sir 
E. Ray Lankester. ordi he soon found tbat his 
health. then ous recarious, could not stand the 
strains peculiar ical study, and decided to go 
to vu eie in үе to devote himself to natural 
Science. Accordingly he presented himself as a 
candidate for an open scholarship at Christ's College, 
to which he was duly elected, and went into re- 
sidence there in January 1881. At Cambridge he 
ed the general course of work for the Natural 
Simca ces Tripos: he studied chemistry, and especially 
spectroscopy, under Liveing; physics under Lord 
Rayleigh in the then newly erected Cavendish 
Laboratory; physiology under Michael Foster; em- 
bryology ünder Francis Balfour; botany under Vines, 
who was also his college tutor. He took, his B.A. 
d in 1883: in the meantime he had taken his 
Bs. at the University of London, and ten years later 
the D.Sc. degree was conferred upon him. He thus 
acquired a good all-round scientific education, with a 
specia knowledge of physics. 
to India in 1884, Sir Jagadis was 
d officiating professor of physics 1n the Presi- 
dency College, Calcutta, on the recommendation of 
Lord Ripon, the then Viceroy. Аз the value of his 
work came to be appreciated, he was soon raised to 
o rofessorial rank. This office he continued to hold 


1915, when he retired with the distinction of 


ОПАЛ professor. 

Whilst ad y discharging the onerous duas of 
his office, Sir Tagadis carried on research as actively 
as circumstances itted. He produced a series of 
papers on electrical subjects which were communicated 
to the Royal Society by the late Lord Rayleigh, his 
former teacher, and made his first appearance as a 
lecturer in England with a discourse on “ Electric 
Waves" at the Royal Institution in 1896, which he 
soon afterwards repeated in Paris and in Berlin. 


At this point came the widening of Sir Jagadis' 
horizon to include living as well as non-living matter. 
He incidentally observed, in the course of his researches, 


that the metallic receivers of the electric waves showed 
*fatigue' after prolonged service, апа regained their 
activity after a period of rest; and conversely, that 
they became inert after too long a rest, but could be 
revived by an electric shock. Не was so struck by the 
close resemblance of these phenomena to those pre- 
setted by living muscle and nerve under similar 
conditions, that he proceeded to make a series of 
-. comparative experimenta, the results of which were 
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embodied in his book, “ Response in the Living and 
Non-Living" (1902). It is there established beyond 
doubt that metals (but apparently no other form of 
non-living matter) possess to a certain degree the 
'imitabihty' which had hitherto been regarded as 
peculiar to living protoplasm. When а nerve is 
stimulated, -whether electrically, mechanically, or 
thermally, it gives an electrical response of negative 
variation. The amplitude of the response can be made 
to vary by changes in the conditions; it is increased, 
within limits, by a stronger stimulus, by а rise of 
temperature, ог by treatment with stimulant sub- 
stances; if is decreased by weakening the stimulus, 
by lowering the temperature, or by treatment with 
depressant substances; it can be altogether arrested, 
either temporarily or permanently, by excessive heat— 
or cold, or by treatment with poisons. АП these re- 
actions Sir J. C. Bose obtained with strips of metal. 
This leads to the remarkable conclusions that 
‘irritability ' is not exclusively the property of living 
matter; that the ‘ negative variation’ response to 
stimulation is not a sign of ‘life.’ Irritability would 
appear to indicate a certain unstable molecular con- 
stitution common to metals and to protoplasm: the 
negative electric variation, to be the expression of 
molecular disturbance due to stimulation. 

In the book to which reference has been made, the 
first evidence was given that not only the ' sensitive ' 
plants, as was already known, give this electnc 
response, but also that all plants, and all parts of 
plants, do so. It was made clear that all plants are 
sensitive, though only the so-called 'sensitives' are 
conspicuously motile. The novelty of the idea led 
Sir J to devote himself more to the biological 
than to the physical side in his further investigations ; 

and rather to plants than to animals, because the 
physiology of animals had advanced much further than 
that of plants. Progress in the study of the physiology 
of plants had been hindered by the too mechanical 
conception of it that had prevailed: it seemed to have 
been forgotten that both animals and plants consist 
essentially of protoplasm, and that they must therefore 
present essentially the same reactions, though modified 
by special adaptations. 

- Inspired by this principle, Sir Jagadis proceeded to 
investigate the irritability and movements of plants by 
applying {һе methods that had yielded such fruitful 
results when applied to animals, and devised apparatus 
of special sensitiveness for the detection and automatic 
record of their less vigorous response. His results and 
conclusions have been published in & series of books, 
in а number of pepers in the Proceedings, and in the 
Transactions of the Royal Society, of which he was 
elected a fellow in 1920 ; and in the Transactions of the 
Bose Research Institute, of which four volumes have 
appeared (1918-21). 

Without going into too much detail, a few of Sir 
pen most striking researches and discoveries may 

mentioned. For example, his book “ The Physiology 
of Photosynthesis ” (1924) gives the most satisfactory 
extant account of & process which is of cosmic import- 
ance. In his “Physiology of the Ascent of Sap” 


(1923), he brings forward convincing experimental 
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evidence that the sap is raised in the tree-trunk by 
the active contraction of propulsive cells, the 
position of which he was able to localise by the electric 
probe, which he origirially devised for the detection of 


the geo-perceptive layer of cells in s and roots, & 
conclusion which is still strongly contested by the 
adherents of the traditional^ptivsical explanation of 


the process. His most recent book, “ The Nervous 
Mechanism of Plants" (1926), brings together all the 
evidence scattered throughout previous works that the 
conduction or transmission of excitatory impulse in 
plants is a physiological process and is limited to a 
icular tissue, certain elongated tubular cells of the 

t in the vascular bundle, which may justly be 
termed ‘ nerve,’ in opposition to the current view that 
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tributed throughout the plat, representing @ con- 
tractile arterial system: similarly, in the ' nervous 
system’ there are no central organs, such as brain, 

inal cord, or even ganglia, only nerves, of which some 
Ive been shown to be sensory, others to be motor. 
No doubt there remains much yet to be discovered 
along these various lines of research. 

The Research Institute at Calcutta (Fig. x) was 
founded and built by Sir J. C. Bosg as a place where 
he and his students and their successors might continue 
to carry on the researches of which some account has 
been given above. It was publicly inaugurated on 
November 30, 1917, and has been in active operation 
ever since. It is a beautiful and commodious buildi 
standing in its own spacious grounds, with all the d 








the process is purely mechanical and that the tissue 
concerned is the wood. The conducting tissue in the 
stem and leaf was located by the electric probe, which 
again did good service, and the physiological nature of 
conduction is established hy the observation that, in 
the plant as in the animal nerve, conduction is affected 
by changes of temperature, by blocking and by stimu- 
lating agents, which could not have any such effect 
upon it were it merely mechanical. A special account 
is given of the nervous arrangements in the motile leaf 
of the sensitive Mimosa рийіса, in which reflex action 
is demonstrated. 

Taking together this book and that on the ascent of 
вар, it may be generally stated that Sir J. С. Bose’s 
researches have established the existence in the vascular 
plants, at least, of a circulatory and of a nervous 
system, using the terms in a loose general way. The 
‘circulatory system’ includes neither heart nor veins, 
consisting entirely of strands of propulsive cells dis- 
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of its construction and arrangements carefully thought 
out to ensure its perfect adaptation to its кә 
There is a large auditorrum capable of accommo 

1500 persons, a library, and rooms and аре far for 
work of various kinds. No elementary teaching is under- 
taken: the only object in view is post-graduate research. 
The carefully selected scholars, of whom there are at 
present about sixteen, are admitted on the condition 
that they devote themselves wholly to the prosecution of 
research, not a3 a means of livelihood or for the satis- 
faction of personal ambition, but, in the words of the 
founder, “ in order to realise an inner call to devote one’s 
whole life to the infinite struggle to win knowledge for 
its own sake and to see Truth face to face.” They 
receive a modest allowance for their maintenance so 
that they may be free from distracting cares. The line 
of research pursued is essentially physiological in ‘its 
direction, and includes both animal and plant in its 
scope, though so far the plant has received more 
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attention than the animal. But it is physiological in 
the widest sense, encroaching, as occasion arises, on 
physics, on bio-chemistry, on botany and zoology, 
„апа on histology. At the present time there are no 
workers at the Institute other than the staff and 
the scholars, but it is the hope апа desire of 
the founder that it may be frequented by students 
from all parts of the world, who are assured before- 
hand of a hearty welcome and of a hospitable recep- 
tion. 

The foundation of the Research Institute in Calcutta, 
as well as of the branch, Mayapuri, situated at Dar- 
jiling at 7ooo ft. elevation, in an altogether different 
climate, was due, in the first instance, to the munificence 
of Sir J. C. Bose; since then, considerable sums have 
been contributed by Indian princes and others for 


extensions and for endowment. The Imperial Govern- ' 
ment of India has nised the value of the services 
rendered by the Institute to the advancement of science 
by making an annual grant out of public funds for 
its upkeep. The Institute has continued from the 
beginning to expand both materially and intellectually. 
Tt has shown what important results can be obtained 
by the combination of the logic and the scientific 
methods of the West with the imagination and the 
idealism of the East. -Even now it is still only at the 
beginning of its career, a career, let us hope, of ever- 
increasing usefulness and brilliance, which ought to be 
assured by the principles of self-abnegation upon which 
its constitution is based, more than fulfilling the most 
sanguine expectations of its founder and reviving the 
ancient reputation of India as a home of learning. 





The Lewis Evans Collection at Oxford. 
Recent ADDITIONS. 


HEN the oldest of British museums was re- 
opened for the scientific treasures presented 

to the University of Oxford by Dr. Lewis Evans, it 
was foreseen that that fine collection must act as a 
lodestone and attract cognate objects to itself. This 
expectation has been realised in a remarkable measure 
by gifts arid loans of apparatus, and by the discovery 
and reconstruction of long-forgotten instruments. The 
first fruits of the reversion of a part of the Old Ash- 
molean building to its original use as a Science Museum 

` are now on exhibition. 

Several colleges have contributed apparatus that is 
second to none for illustrating the early history of many 
scientific inventions. Both Merton and Oriel Colleges 
have proved themselves faithful custodians of the 
quadrants and astrolabes of their astronomer-fellows 
of the “fourteenth century. No other educational 
institution can boast continuous possession of scientific 
appliances for so many centuries. Contemporary 
manuscripts written about these very instruments, 
describing their use, collected when the instruments to 
which they refer were three centuries old, were given 
by Ashmole to be “ preserved in the presses” of his 
Science Museum, that his good name might endure 
“ for all time." There they remained for yet another 
two hundred years, while the instruments, to the use 
of which they supplied the key, languished in college 
chests апд cupboards. To-day the instruments are on 
exhibrtion in Ashmole’s building, while Ashmole’s own 
books about them have been put away out of sight in 
hidden recesses in buildings other than those named in 
his will. If both books and instruments were once 

placed side by side, we should have visible proof 
of the scientific pre-eminence of the Merton School in 
the fourteenth cen 

To a distinguished fellow of Merton we owe the be- 
ginning of our technical scientific literature. Richard, 
the son of a blacksmith at Wallingford, received a 
practical education that enabled him in 1326 -to 
compose in terms as clear as those of a proposition of 

uclid, a model treatise, the first of its kind known to 
have been written by an Englishman, upon “ How to 
Make” a scientific mstrument. Не prescribed the 
exact dimensions of the metal parts, both in the rough 
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and in the finished state; and he illustrated the 
shaping and fitting by working diagrams, so that it is 
possible to interpret his meaning after six hundred 
years. His distinction as a man of science led to 
ecclesiastical preferment. Richard, the maker of our 
first recorded astronomical clock, became abbot of 
St. Albans. His ‘ rectangulus,’ figured in МАТОВЕ for 
January 12, 1924, has been partly reconstructed this 
very year in honour of the sixth centenary of his 
original invention. 

Two centuries later the needs of Elizabethan navi- 
gators and gunners advanced the skill of the instrument 
maker to higher levels,-both of execution and of 
invention. By the generosity of the University Court 
of St. Andrews, there is on view the finest astroldbe 
known to have been made by an English craftsman. 
It is a feet in diameter, and 33 pounds in weight. It 
is inscribed with the name of its maker, Humphrey 
Cole of London, and is dated with the day of the month, 
May 21, 1575, the very year when he was getting ready 
the instrumental outfit for Martin Frobisher's first 
expedition in search of the North-west Passage to 
Cathay, an enterprise in which Elizabeth herself was 
financially interested to the extent of тосо]. By the- 
finding of Cole's great astrolabe we have proof for the 
first time that there were in-London craftsmen capable 
of executing work equal in quality to that of the 
instrumental equipment of the best-endowed observa- 
tory in the world, the astronomical observatory of 
Tycho Brahe at Uraniborg. Nor was this Cole's only 
claim to & place in our memory. He was the first 
Englishman to engrave a copperplate map for the 
illustration of a book, the Bishops’ Bible of 1572. The 
advent of the Lewis Evans collection has also led to the 
discovery of one of Cole’s early theodolites in the 
Library of St. John’s College. This discovery proves 
him to have been the maker and improver, if not the 
original designer, of our premier surveying instrument, 
an invention usually associated with the name of 
Leonard Digges of Univesity College. 

A century later and we come to the epoch of the 
great experimenters, too soon to be followed by the 
epoch of the great destroyers. The Royal Society, 
finely equipped in the days of Daniel Colwall and Grew 
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with a repository of scientific apparatus that would 
now have the utmost historical value, has neglected 
and scattered the instruments of its great alumni, 
Boyle, Wren, Hooke. A fashion has been set of 
undervaluing scientific treasures left in trust, the latest 
. examples being the dispersal of the Crisp collection of 
Microscopes, of the Howard. Library (by the Royal 
Society), and of a part of the Library of Sir Isaac Newton. 

The Lewis Evans collection has afforded an oppor- 
tunity of trying to stem the current of our losses, and 
by the construction of models illustrating certain 
aspects of the work of the first Oxford fellows of the 
Royal Society. Models of Wren’s perspectograph and 
level recall his method of d with problems 
presented by the devastated areas in the Metropolis 
after the Great Fire of 1666. A model of Hooke’s 
microscope recalls what was perhaps the test 
achievement of that universally inventive genius, the 
first discovery of cell structure in living beings. In 
another case is an exhibit illustrating the first discovery 
of oxygen in 1668 by John Mayow of Wadham College. 
A model of Boyle’s airpump reminds us that it 
was the High Street in Oxford that produced the first 
English engine to demonstrate the possibility of 
harnessing the force exerted by atmospheric pressure, 
the “spring of the air,” as Boyle called it. Other 
models show how the dwellers in an inland town have 
been able to teach and assist navigators; Hooke’s 
reflecting instrument, Gunter's cross-staff and sector, 
the magnetic compasses of 1269 of Peter P inus, 
and of 1750 of Gowin Knight of Magdalen College 
being notable examples, paralleled in qur own time by 
the mstruments invented for seamen by Lord Kelvin. 

Space will not permit us to rehearse all the exhibits 
in our small Museum, but in truth we may define it as 
a school of gratitude to the great men who have in- 
creased the knowledge and the power of the human 
race. The most recent of the reconstructions is a 
beautifully made astrolabe designed by Prof. Frewen 
Jenkin, for making known the virtues and uses of that 

mathematical jewel’ to a wider public than the 
favoured few who possess original examples. In this 
regenerated form, the astrolabe again becomes an 
instrument of t educational value. 

The enterprise of museum founding has not been 
without its disappointments. First and foremost was 
the dispersal of the collection formed by Sir Frank 
Crisp to illustrate the evolution of the microscope. 


"Through the kindness of Sir John Findlay, one of the 
masterpieces of that collection, a superb silver in- 
strument by Adams, is on view in ord for the 
meeting of the British Association. But the general 
disappearance of much good apparatus in Oxford itself 
is deplorable. - Only a few months ago there were in 
existence things of great scientific interest which have 
vanished. A model with which Bradley ilustrated his 
discovery of the aberration of lighteis not now forth- 
coming. Antique зон» barometers, the para- 
phernalia of the educational methods of a century of 
preparation for the great scientific advances of to-day, 
have gone to the scrap heap—destroyed in many cases 
by the urgent needs of research in hand. In the 
modern laboratory there is no place in which to store 
the apparatus of bygone experimenters, even if there - 
were a desire to keep it mtact, rather than to make use 
of its parts. ^ i 

It is our plea that scientific instruments that are of 
value, either for beauty of design, for achievement in 
the laboratory or lecture-room, or for some other good 
cause, should at least be treated with the respect that 
is accorded to early editions of printed books in & 
library, or to pictures in a gallery of art. The de- 
struction of a copy of an old book that has been printed 
in hundreds and reprinted in tens of thousands, inflicts 
no great harm on the world of letters, but the loss 
of & unique instrument obscures the whole meaning 
of early work. Only by contemporary scientific 
appliances can we hope to show to future generations 
the ever-varying fashions and phases of our natural 
philosophy: and few objects are better worth the 
effort, for in our northern civilisation, natural science 
has become of greater consequence than art. То 
traverse the long galleries of the museums of arts and 
craíts, and to study their masterpieces, is a dispiriting 
pilgrimage, for it brings home to one how slight is the 
influence that such exhibitions exercise in elevating 
the art of a modern people. Scientific instruments, too, 
show regression in respect of their art; but they show 
continuous advance in respect of their science. 

All work of preservation is of the utmost value in 
that it helps to check а tendency to destroy evidences 
of our own early civilisation, and to remind us that 
with our now diminished resources, instead of spending 
large sums on the conservation of relics of antiquity 
abroad, it may pay better to honour the prophets of 
our own country. К.Т. С. 


The Oxford Meeting of the British Association. 


EMBERS of the British Association visiti 
Oxford during the forthcoming meeting 
find themselves in the midst of a south-midland district 
which is, from the naturalist’s point of view, possessed 
of great and varied interest. portunities will be 
given by means of sectional excursions for gaining such 
acquaintance as may be possible with the geology of 
the surrounding country, and with noteworthy features 
of its charactenstic fauna and flora. It is obvious that 
no extended study of the district can be undertaken in 
the short time at the disposal of those attending the 
meeting, but the " Handbook " which will be distri- 
buted to all visiting members of the Association will 
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provide them with а summary, under various heads, of 
what the neighbourhood of Oxford can show in the 
way of natural features of interest. 

This handbook, the work of several authors, each of 
them a first-rate authority on the subject with which 
he deals, is being produced under the editorship of 
Commander J. J. Walker, R.N., and will no doubt take 
rank as a volume of permanent value. It begins with 
an account by Mr. H. O. Beckit, director of the School 
of Geography, of the physiography of the Oxford 
region, including a definition of its boundaries,° and 
describing its land forms and physic&l history. Sections 
are added by Mr. W. G. Kendrew on its climate, by 
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Mr. E. T. Leeds on its early and by Mr. Н. О. Beckit on 
its modern settlement. The gedlogy of the area is dealt 
with by Prof. W. J. Sollas, who devotes his attention 
mainly to the parts of the great Jurassic system which 
lie within easy reach of Oxford. Dr. K. S. Sandford 
contributes an account of superficial deposits, and 
Mr. A. J. Arkell an appendix on the Corallian Period. 
Articles follow on the botany, ornithology and ento- 
' mology of the Oxford country ; these have been treated 
with great thoroughness by Dr. G. Claridge Druce, the 
Rev. Е. C. К. Jourdain, and Commander J. J. Walker 
respectively ; the latter having as collaborators Messrs. 
W, J. Lucas, А. Н. Hamm, E. б. К. Waters, and J. 
Collins. The spiders have been attended to by Mr. 
A. W. Pickard bridge, and the land and fresh-water 
mollusca by the Rev. L. W. Grensted. Among the 
institutions for which Oxford is famous there are three 
of special importance for the members of the British 
Association. The first of these, the great entomo- 
logical department, which takes its name from the late 
F. W. Hope, is described by Prof. E. B. Poulton; the 
Pitt-Rivers Museum of Ethnology is treated of by its 
curator, Mr. Henry Balfour; and the whole series of 
these valuable memoirs is wound up by Dr. К. T. 
Gunther's account of the Old Ashmolean Museum and 
the Lewis Evans collection of scientific instruments 
therein housed under his curatorship. 
- The general excursions to Swindon, Stratford-on- 
Avon, Warwick and Kenilworth, Burford, Fairford and 
the Cotswolds, Blenheim Palace, and the expeditions 
by river to Day’s Lock, to Abington and to Reading, 
all have their own objects of interest; but for the 
special of the naturalist the sectional visits to 
Fawler, Hanborough and Stonesfield; Kirtlington ; 
Culham, Abingdon and Radley; Aylesbury and 
Wheatley; Swindon, Faringdon, etc.; Boars Hill; 
Shotover and Headington (geology) ; Tring (zoology) ; 
and Swinford Bridge; the Berkshire Downs ; Tad 
Parmoors beechwoods; Bagley Wood (botany and 
forestry), will provide the best opportunities for studying 
the natural features of the district. 

Apart from the excursions and exhibits which appeal 
more directly to the geologist and biologist, there is 
much in Oxford to e the attention of visiting 
members. А special selection of rare and interesting 
works will be on view in the Bodleian Library, by the 
courtesy of the librarian; and a similar co will 
be shown by the authorities of the Radcliffe Library 
now housed at the Museum. Special visits to colleges 
have been arranged,.each under the direction of а 
guidé competent to explain the historical and archi- 
tectural interest of these institutions, which are such 
distinctive constituents of the older Universities. The 
Lewis Evans collection of historic scientific instruments 
wil be shown and discoursed on by the curator; the 
Pitt- Rivers ethnological collection will be open to 
inspection, and a visit will be undertaken to the 
printing works of the famous Clarendon Press. Not 
the least popular amongst other attractions will be & 
‘demonstration on Port Meadow by the Royal Air Force. 
Machines of several types, with instruments and other 
apparatus of special interest, will be parked for inspec- 
Ноге; a flying display will take place, and the machines 

.will be веећ to leave park and take off by flight for 
return to their home aerodromes. 
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Much interest will naturally centre round the Uni- 
versity Museum, the early history of which structure 
has been graphically related by Dr. and Mrs." Vernon 
in an excellent little book published soon after the 
jubilee celebration held on October 8, 1908. To those 
whose recollections go back to the days when Acland 
and Ruskin were prominent figures in the University, 
the main building of the Museum is eloquent of the 
generous ideals of those distinguished enthusiasts. Nor 
should it be forgotten that without the support of 


Pusey and his Tractarian friends the scheme for giving . 


the natural sciences a worthy home in the University 
might have beén indefinitely delayed. It is true that 
the ideal proposed to himself by Acland, that of 
ensuring that every one leaving Oxford with a degree 
should at least have had given to him “ а general view 
of the planet on which he lives, of its constituent parts, 
and of the relations which it occupies as a world among 
worlds,” has never been realised ; the growing necessity 
for specialisation, together with other reasons, forbade 
its accomplishment. But the tree planted with во 
much hqpe by Acland, Daubeny and Buckland has 
borne good fruit, though of a kind scarcely contem- 
plated by its original cultivators. Of late years opposi- 
tion to the growth of the Museum and its departments 
has usually taken the form of protest against encroach- 
ments on the open space of the University park. Buta 
delimitation of frontier has at last been established by 
general agreement, and the question may now be taken 
as settled for very many years to come. On the present 
occasion the Sections of Mathematics and Physics, 
Geology, Zoology and Engineering, will be housed in the 
Museum and its annexes, while Botany will find an 
appropriate home in the neighbourhood of the venerable 
* Physic Garden." ; F. A. D. 


DISTINGUISHED GUESTS FROM ABROAD. 


Usually a number of eminent scientific workers from 
countries outside the British Empire are invited to be 


_guests of the Association at its annual meeting. We 


print below some particulars of those who have 
accepted invitations for the Oxford meeting. 

Prof. Gzorcz Davip Brgxorr, who has occupied the 
chair of mathematics in Harvard University since 1919, 
was born at Overisal, Michigan, in 1884. He early 


engaged in teaching mathematics in the University of. 


isconsin; next at Princeton, until 1912, when he 
became an assistant professor at Harvard, taking up 
later the major post. President, in 1925, of the 
American Mathematical Society, he has been editor of 
its Transactions since 1920. 
National Academy of Sciences, Washington. In 1918 
Prof. Birkhoff was awarded the Querini-Stampalia 
prize of the Royal Institute of Science and Arts, Venice, 
for researches in dynamics. He’ is the author of 
“ Relativity arid Modern Physics " (1923). 

Dr. Max Born, professor of theoretical physics in the 
University of Gottingen, is one of the chief exponents 
of the conceptions of modern physics. A recent work 
of his, “ Vorlesungen über Atommechanik ” (1925), has 
received wide attention and appreciation, and an 
English translation is in course of preparation. 

' The ABBÉ BnxurL, D.Litt. (Cambridge), is chief pro- 


Не 1з a member ofthe ` 
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fessor at the Institute of Нолан ЕУ Paris, 
the foundation of the late Prince Albert of Monaco. 
He is the foremost authority on the art and technique 
of the palieolithic epoch. Prof. Breuil has collaborated 
in many important works on prehistoric art, and in 
са archeology, with MM. Capitan and Реугопу. 

e of the most illuminating and suggestive of ‘his 
memoirs (1905) is “La Dégénérescence de Figures 
d'Animaux en Motifs Отпетепіаџх à l'Époque du 
Renne.” Prof. Breuil made lately a tour through 
Central Europe, Poland, and Hungary, accounts of 
which have appeared іп Г’ Anthropologie. 

Prof. Douctas HoucHTon CAMPBELL, botanist, was 
born at: Detroit, U.S.A., in 1859. Не is a foreign 
member of-the Linnean Society, and a member of the 
National Academy of Sciences, Washington. Professor 
of botany in the University of Indiana from 1888 until 
1891, he has since then occupied a similar chair in the 
Leland Stanford University, California. Prof. Campbell 
is the author of several botanical text-books. 

Prof. CONSTANTIN CARATHÉODORY, University of 
Munich, mathematician, was born in 1873. Originally 
professor of mathematics in the Technical Institute, 
Hanover, next at Breslau, he afterwards successively 
occupied professorial chairs in the Universities of 
Gottingen, Berlin, Smyrna, and Athens. He is Ph.D, 
Gottingen. 

M. Maurice CAULLERY, who was born in 1868, has 
been professor of zoology at the Sorbonne, Paris, since 
1909 ; formerly he occupied a similar chair in the Uni- 
versity of Marseilles. Не is director at the Sorbonne 
of the Laboratoire d'Évolution des êtres organisés et 
embryologie générale. А publicist of note, he has 
written on the universities of the United States, and 
connected scientific life. Prof. Caullery is a foreign 
member of the Linnean Society of London. 

Prof. FRANK WIGGLESWORTH CLARKE, chemist, was 
born at Boston, U.S.A., in 1847. He was professor of 
chemistry in Harvard University, 1873-74 ; afterwards, 
down to 1883, he held the chair of chemistry and 
physics in the University of Cincinnati. From that 
date Prof. Clarke has been Chief Chemist to the United 
States Geological Survey, and Honorary Curator of 
Minerals, United States National Museum. A Chevalier 
of the Legion of Honour, he is a foreign member of the 
Geological Society of London, LL.D. Aberdeen, and 
D.Sc. Manchester. In 1903 the Literary and Philo- 
sophical Society of Manchester awarded him its Wilde 
medal. Prof. Clarke is the author of many papers 
on geo-chemistry in the US. Geological Survey's 
publications. 

Prof. Epwin Grant CONXELIN, biologist, was born at 
Waldo, Ohio, in 1863. He graduated at Ohio Wesleyan 
University, and was (1891-94) professor of biology there. 
Since 1908 he has occupied the chair of zoology in the 
University of- Princeton. He is a member of the 
National Academy of Sciences, Washington. Prof. 
Conklin is the author of “ Heredity and Environment,” 
* Biology and Democracy,” and other works. 

M. Perre DANGEAZD is professor of botany'at the 
Sorbonne, Paris, and director of the Botanical Labora- 
tory there. He is a member of the Academy of 
Sciences, Paris, e ап Officer of the Legion of Honour. 
Prof. Dangeard has’ been responsible, during many 
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years, for. ап ever-constant seres of memoirs and 
observations in general botany. 

Dr. WarTHER уон руск, rector of the Bayerische 
Teghnische Hochschule, Munich, is also professor of 
mathematics in the Institute. He is the author of 
numerous papers on analysis, differential equations, and 
the theory of functions, and has interested himself in 
the work of the German Museum at Munich. 

Prof. PAUL EUzENFZST, born in 1880 at Vienna, has 
been, since 1912, professor of theoretical physics in the 
University of Leyden. He holds a high position in the 
ranks of mathematical physicists, and has published 
many valuable аео, particularly ou spectra in 
relation to atomic structure. He is Ph.D. Vienna. 

Prof. James FRANCE, occupant of the chair of physics 
in the University of Gottingen, and director of the 
Physical Laboratory there, is the author of many 
memoirs of distinction on the atomic theory and its 
issues. He has collaborated with Dr. Max Born in some 
of these contributions in the Zettschrift fiir Physik. 

Prof. Отто Jazxar, Ph.D. Munich, occupant of the 
chair of geology and paleontology in the University 
of Greifswald, was born in 1863. He is well known 
in English geological circles, and recently was elected 
а Foreign Associate of the Geological Society of London. 
Formerly on the teaching staff of the University of 
Strassburg, he was afterwards curator of the Geological 
and Paleontological Museum, Berlin. Prof. Jaekal 
long rendered: signal service as editor of the Palaeon- 
tologische Zeitschrift. 

Prof. ARTHUR EDWIN KENNELLY, who has occupied 
the chair of electrical engineering in Harvard University 
since 1902, was born at Bombay in 1861. Educated at 
University College School, London, he early trained 
for service with the Eastern Telegraph. Company and 
was engaged on cable-repairmg work in many seas; 
also at one time he was engineer in charge of submarine 
cable laying for the Mexican Government. Prof. 
Kennelly was principal electrical assistant to Mr. T. A. 
Edison from 1887 until 1892. He is a Chevalier of 
the Legion of Honour, an honorary member of the 
Institution of Electrical’ Engineers, London, and a mem- 
ber of the National Academy of Sciences, Washington. 

Prof. Henry FamrigLD OsBorn, president of the 
American Museum of Natural History, was born at 
Fairfield, Connecticut, in 1857. He graduated at 
Princeton University, U.S.A. Early in his career he 
studied at Cambridge under F. M. Balfour, and for 
some time under Huxley; at the Royal School of Mines, 
London. Prof. Osborn was this year awarded the 
Wollaston medal of the Geological Society, when 
reference was made to his long record.of researches on 
the paleontology of vertebrates. Important publica- 
tions of his include “ The Age of Mammals in Europe, 
Asia, and North America,” and “ Men of the Old Stone 
Age. ^ Prof. Osborn is a foreign member of the Royal 
Society of London, and a Darwin medallist. 

Prof. Carn RUNGE, of Góttingen, was born in 1856. 
Originally one of the professors at the Technical In- 
stitute, Hanover, he was appointed (1904) to the ns 
of applied mathematics i in the University of Go 
He is eminent for his classical researches in 
scopy. In 1909-10, Prof. Runge was at Columbia 
чиш New York, as interchange lecturer. 
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Prof. G. MANNE SIECBAHN, who has held the chair of 
physics in the University of "Upsala since 1923, was 
born in 1886. Formerly he was а professor m the 
University of Lund. Nobel laureate in physics for 
1924, an experimentalist of great refinement of method, 
his chief researches have been in the field -of X-ray 
spectroscopy. He has made a special study of the soft 
radiations which lie between the ultra-violet and the 
ordinary X-ray ygion. Prof. Si hn is the author 
of “ The Spectroscopy of X-rays " (Oxford Press, 1925). 
Published originally (1923) at Berlin, it was translated 
by Mr. George А. Lindsay, assistant professor of 
physics in the University of Michigan. 

Prof. FRANK LINCOLN STEVENS, botanist, was ‘born 
at Syracuse, N.Y., in 1871. He studied at Ohio State 
University and the University of Chicago. He occupied 
the chair of botany and vegetable pathology in North 
Carolina College of Agriculture and Mechanical Arts 
from 1902 until 1912, and shortly afterwards was 
elected professor of plant pathology in the University 
of Illinois, a post he still fills. He has been for many 
years head of the department of plant diseases and 
biologist in North Carolina Agricultural Experimental 
Station. Prof. Stevens is the author of a standard 
_work, “ Plant Disease Fungi." 

Dr. JoHANNES WaLTHER, who was born in 1860, 
occupies the chair of geology in tht University of 
Halle-Wittenberg, Halle. Formerly he held a similar 
chair in the University of Jena. Dr. Walther is & 
“foreign member of the Geological Society of London. 

Prof. Henry BALDWIN WARD, zoologist, was born at 
Troy, N.Y., in 1865. He is а graduate of Williams 
College, USA, гапа he was a post uate student at 
the Universities of Gottingen, Freiburg, and Leipzig. 
He was professor of zoology in the University of 
Michigan from 1899 until 1909, and has since that 
date occupied the chair of zoology in the University 
of Illinois. He has long been in charge of the biological 


Sm Perser Scorr LANG. 
E learn with regret that Sır Peter Redford Scott 
died on July 5 at his residence at 
Mansefield, St. Andrews. Owing to failing health, in 
x921 һе had retired from the chair of Regius professor 
of mathematics in the United College at the Univer- 
sity of St. Andrews, being given the title of emeritus 
professor, while he ever continued to show an alert 
and sympathetic interest in the town and college 
which he loved and served. 
. Born in Edinburgh on October 8, 1850, Sir Peter 
received his early education at the Institution and 
then studied at the University there, where he per- 
formed brilliantly in spite of the interruptions to his 
college work caused by the need to spend considerable 
time in an office. As a student so circumstanced 
and yet so successfully overcoming the difficulties of 
his twofold task, he won first the notice and later the 


esteem and lasting friendship of the late Prof. P. G, 


Tait, who appointed him in 1872 to be his assistant in 
natural philosophy at the University of Edinburgh. 

In those days the graduate in arts was seldom pro- 
ficient or even interested in the sciences ; and it was 
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work of the Michigan Fish Commission on Lake 
Michigan, and has rendered good service to the United 
States Fish Commission. Prof. Ward is the author of 
“ Freshwater Biology" (тоту), and of many mono- 
graphs and papers, especially in regard to animal 
parasites and the relations of animals to disease. 

Geheimrat WILHELM WIEN, the distinguished physicist, 
rector of the University of Munich, was born in 
1864. Formerly he was professor of "physics in the 
University of Würzburg, having succeeded Rontgen 
in igoo. Whilst working there, Prof. Wien was 
&warded the Nobel prize for physics (1911); in that 
year Madame Curie was given the Nobel prize for’ 
chemistry. Prof. Wien accepted the chair of experi- 
mental physics at Munich, on leaving Wurzburg. It 
тау be recalled that at the meeting of the Association 
held in Cambridge in 19o4, Prof. Wien attended and 
read а paper entitled “ Experiments to decide whether 
the Ether moves with the Earth." 

Prof. PIETER Zeeman, of Amsterdam, was born in 
1865. He is a foreign member of the Royal Society 
of London, and in 1922 was awarded the Rumford 
medal for his researches in 'optics. Earlier (1902) 
Prof. Zeeman was Nobel laureate in physics, jointly 
with Prof. H. A. Lorentz. 

Limitations of space do not allow extension of the 
above brief notices, but we may add that other pro- 
minent European шеп of science ppt meeting 
include M. von Frey, professor of ology, Uni- 
versity of Würzburg, Dr. D. Nys A. Michotte, professor 
of psychology in the University of Louvain, Prof. E. 
Rignano, , Prof. H. Kniep, occupant of the chair 
of botany in the University of Berlin, Dr. Bosch 
Gimpera, University of Barcelona, the leading archæo- 
logist of northern Spain, M. Champy, professor of 
histology in the University of Paris, Dr. J. A: Chris-. 
tiansen, professor of opus in the University of 
Copenhagen, and Prof. H. ter Meulen, of Delft. 


Obituary. 


notable how this youthful assistant soon acquired a 
wide апа accurate knowledge of these fields, inspired 
as he was by the example of Prof. Tait. These two 
friends co-operated both in classroom and in the work 
of the Royal Society of Edinburgh, where under this 
guidance the younger man received much useful experi- 
ence, and where in 1878 he was made a fellow. 

The next year Sir Peter was called to the chair of 
mathematics in St. Andrews, which had just been 
vacated by Chrystal, who was migrating to Edinburgh. 
From 1879 until 1921 Scott Lang held this post with 
marked distinction. He devoted himself both to his 
teaching and also to the wider interests of college Ше. 
In this venerable University, affiliated indeed to Bo- 
logna, the oldest of medieval universities, new life was 
wanting. Chrystal had scarcely spent long enough 
time there to make his influence felt; but during the 
service of his successor a regeneration took place. He 
sought tb regain that spirit of comradeship among the 
students which was lacking, and, thanks very largely 
to his unsparing energies, St. Andrews regained much 
of the charm and distinction which are the incidental 
gifts that one of the older universities bestows on its. 
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students. He earned the honours which King and 
College gave to him at the close of his active career. 





Miss GERTRUDE LowrHiAN BELL. 

ARCHEOLOGICAL studies m the Near East have 
suffered a great, indeed an almost irreparable, loss 
by the death of Miss Gertrude Lowthian Bell, which 
took place at Baghdad on July тт, at the age of 
fifty-seven years. The eldest daughter of Sir Hugh 
Bell, she was educated at Queen’s College, London, 
and at’ the University of Oxford, where she took 
a first class in the History Schools. She then went 
to Teheran and later began her travels in Arab 
countries, travels in which—a remarkable achieve- 
ment for a woman-—she crossed the deserts of Arabia, 
thereby winning for herself the gold medal of the Royal 
Geographical Society, and visited the Shammar strong- 
hold at Hayil, to which no European had penetrated 
for twenty years. Here a detention, virtually as a 
руы у у her а remarkable insight into Arab 

Arab temperament, and an acquaintance 
ini Iba Saud, which were to prove later of the greatest 
value to Great Britain. It was very largely this 
knowledge of Arab character which was responsible 
for her successful achievement as a political officer at 
Baghdad during the War in the Political De ent 
of the Government of India, which was then in charge 
of Mesopotamian affairs. 

Miss Bell was not interested in geographical explora- 
tion alone; her knowledge of eastern archeology was 
both wide and deep. She was particularly interested 
in the study of early Christian and Islamic architecture, 
and in 1905 and тоо] she was associated with Sir 
William Ramsay in an examination of the churches of 
Lycaonia. The results were published in “ The 
Thousand and One Churches,” of which she wrote the 
greater part. Perhaps her greatest service to archæo- 
logy was after the War, when she had taken up her 
residence as a member of the Government service in 
Baghdad. It was largely through her efforts that 
excavations were so promptly resumed after the War 
by the British Museum at Ur and the University of 
Oxford at Kish, and she founded and organised the 
Museum of Antiquities at Iraq, in which she worked 
bard as a labour of love until the time of her death. 

Miss Bel's knowledge of the Arab and Arab 
politics played a large part in the settlement of Irag 
after the War. How great this knowledge was, and the 
qualities upon which it was based, may perhaps best be 
gathered by those who did not know her personally 
from her books. In “The Desert and the Sown” 
(1906) and “ Amurath to Amurath” (тото) she re- 
vealed the indomitable courage, backed as it was by 


an iron constitution, which had enabled her to endure - 


the hardships of the desert ; but she also showed what 
were her most s qualities— penetration, sym- 

pathy, and a wide knowledge of Eastern human nature, 
permeated with a humorous and tolerant appreciation 
of its foibles. 





Mx. Е. Harrison Grew, M.B.E. 
WE to record the death of Mr. F. H. Glew, 
M.B.E., which took place on July то, at the age of 
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sixty-eight years. Mr. Glew was educated at Wake- 
field Grammar School and entered engineering works in 
that town, but soon changed over to pharmaceutical 
studies and, in due course, became a member of the 
Pharmaceutical Society. Soon after the discovery of 
X-rays he became one of the pioneers of their use in 
medical work in England, and, for many years, he did 
the X-ray work for the Lambeth Infirmary, for the 
Belgrave Hospital for Children, and foe medical men in 
that district. 

As a pharmacist, Mr. Glew's interest was aroused by 
the medical uses of radium, and he occupied an im- 
portant position in the radium world for many years, 
where bis manipulative skill and chemical knowledge 
were put to very severe tests. During the War he 
was chief adviser on radium technique to the Ministry 
of (Optical) Munitions, his sedo bene rewarded by 
an M.B.E. When the War was over, a large quantity 
of radium was put at the disposal of the Medical 
Research Council for medical investigations, and 
here again the services of Mr. Glew were requisitioned 
to deal with the technical problems involved in 
its use. 

Мт. Glew was one of the original members of the 
Röntgen Society, and contributed several papers to its 
р ‚ but he wrote little beyond these articles 
and parts of the section on radiology and radium in the 
“ Extra Pharmaco .” He was also a fellow of the 
Institute of Physics and member of the Physical 
Society, and he served on the Board of Visitors of the 
Royal Institution, at all of which he gave not infrequent 
demonstrations. By these demonstrations, always 
exhibiting something novel in an ingenious way, Mr. 
Glew became known to a very wide scientific ublic ; 
he had indeed made for himself a unique Mace in 
scientific work. His loss will be felt very much, especi- 
ally by those who had learnt to look upon him with 
something akin to affection. S. Russ. 


WE regret to announce the following deaths: 


Mr. E. T Cresson, founder of the Entomological 
Society of Philadelphia, later the American Entomo- 
logical Society, and an authority on North American 
Hymenoptera, on April 19, aged eighty-seven years. 

Mr G. A. Keartland, for more than forty years a 
member and in 1907 president of the Field Naturalists’ 
Club of Victona, who took as naturalist in 
several expeditions to Central Australia, notably the 
Horn Expedition of 1894, and was known for his 
interest ın bird-life 


Prof. Geo. D. Shepardso D poeno of electrical 
engineering in the Univer d Minnesota since 1892, 

hed for his work on problems of electric 
lighting and telephone disturbances, on May 26, aged 
sixty-one years. 

Prof. J. C. Smock, assistant in charge of the New 
York State Museum and afterwards (1890 ~ 1900 
State geologist of New Jersey, on April ar, © 
eighty-three 

Dr H 


years. 
M. Whelpley, dean of the St. Louis 
harmacy, secretary of the United States 
окен овер and formerly president of 
the American Pharmaceutical Association, оп June 
26, aged sixty-five years. 
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IN his speech at the opening of the exbibition of 
Britigh chemical plant, held last week at the Central 
Hall, Westminster, ın connexion with the Society of 
Chemical Industry's Congress of Chemists, Sir Max 
Muspratt referred to the ever-changing nature of.the 
chemical industry and to the great pert which 
chemical engingering plays m the changes. The 
life of the Le Blanc soda process, now extinct, 3 
greatly prolonged by engineering, and it is that 
branch of the industry to which we must look to 
keep us abreast of the times, and more particularly 
in regard to the artificial fibre industry and to what 
is known as ‘high-pressure’ chemistry. As an 
illustration of the radical changes now taking place, 
Sir Max referred to a large sulphuric acid works, 
using the lead-chamber process, which is producing 
1000-1200 tons of acid per-week solely by electric 
power. We must learn to dispense with coal, he 
said. British chemical industry was built upon cheap 
coal and the German industry upon dear coal, now 
the positions are reversed, and all our old problems 
must be attacked from this new point of view. 


Тнк exhibition, which was organised by the British 
Chemical Plant Manufacturers’ Association, may be 
described as small but good. Owing to*the restricted 
dimensions of the hall, it was impossible to show any 
large plant, but the exhibits of plant parts, con- 
structional materials, and accessories, were во 
numerous and so well selected, that they presented 
а convincing picture of the resourcefulness and 
constructive ability of British plant manufacturers. 
From careful inquiries we have made, we,can endorse 
the claim that at the present time practically all the 
requirements of British chemical manufacturers can 
be met at home; in a few respects, such as plant for 
high-pressure work, it may be necessary to go abroad, 
but we are gradually accumulating our ọwn ex- 
periences in this direction and can look forward to 
complete independence of foreign makers within a 
comparatively short time. 


AMONG the novelties exhibited was the Webb 
colloid mill, which consists of a spherical shell with 
three arms or beaters, circular 1n section and revolving 
at different speeds. The emulsified material 1s with- 
drawn in such a way that only the extremely finely 
divided material is removed. Another exhibit of a 
similar kind was a copper-lined machine for breaking 
down cotton linters in the manufacture of acetyl- 
cellulose silk. Excelent centrifugal machines, such 
as are used in the home beet-sugar industry, were 
shown, together with a clutch-pulley which enables 
the cage-motor to start against full-load torque. 
The Ruths steam-accumular was too large to be 
shown ем bloc, but illustrations and plant parts 
testified to the value of this type ot plant for eliminat- 
ing the peak-load on boiler-plants, especially in works 


where large quantities of low-preesure steam are 


required in process work; the boiler can be worked 
. for the average demand, and the pressure, as well as 
“the temperature, of the steam can be maintained 
at uniform levels. A 3oo-galon aluminium still 
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formed an attractive exhibit, and other intereeting 
exhibits included heat-exchangers, crushing machines, 
compressors of various types, mixers, electrolytic 
cells, filters, evaporators, film-dryers, scrubbers, and 
excellent enamelled cast-iron ware. Constructional 
materials were shown in abundance, non-corroding 
metals. and alloys being particularly conspicuous. 
Acid-resisting, long-fibred asbestos from the Transvaal, 
silica-ware, and ‘ Prodorite,’ the new pitch-cement, 
were among the more noticeable non-metallic resistant 
materials. No fewer than forty firms were represented 
at the exhibition, which left a most favourable 
impression of the quality and Ed of British 
chemical plant. 


ALL interested in technology from whatever point 
of view will welcome the news that Italy has fallen 
into line with others of the leading countries of the 
world, and has commenced tbe printing im exiemso 
and in separate numbers of the specifications of 


-patented inventions. All patents granted after 


October 1 of last year are, we understand, to come 
under the new regulation, but it may be hoped that 
perhaps some day the earlier period will be similarly 
dealt with so that the record may be complete. The 
gap is not so large. The old Kingdom of Sardinia 
Printed the specifications and drawings of patents 
granted under the basic law of 1855 in a publication 
entitled Descrinione delle macchina, which appeared 
in semi-annual volumes until 1864, when it was re- 
placed by the Bollsthimo Industrials del Regno d’ Itaha, 
which continued except for a short period until 1896. 
Since the latter year, however, those concerned have 
had to be content with classified lists of inventions 
from which only the meagre information supplied 
by the bare titles is obtainable. The new regime is 
to be congratulated on'the revival of the original 
practice in the more modern style adopted by so 
many patent offices. Belgium, Spain, and Portugal 
are the chief European countries that still have to take 
this step. 

AN unofficial committee of twelve members of 
various points of view, and no doubt of divergent 
opinions, on economic problems, has drawn up & 


'report which, under the title of “ The Facts of In- 


dustry,” has been published by Messrs. Macmillan and 
Co. Ltd , (pnce rs.) The committee included among 
others Lord Astor, Prof. Bowley, Mr. W. L. Hichens, 
Mr. W. T. Layton, Mr. Kenneth Lee, Mr. B. Seebohm 
Rowntree, Mr. Е. Hodges, Mr. A. Pugh, Mr. J. T. 
Brownhe, and Mr. J. J. Mallon. In other words, it 
represented employers, employees, professional econo- 
mists, and trade union officials. Tho purpose of the 
committee was to investigate the possibilities of 
increased statistical publicity, and to ascertain what 
statistical information 18 required and how it can be 
obtained. The committee, agreeing that it is im- 
possible to formulate a wise policy in “industnal 
problems without knowing the facts of the case, has 
drawn up a séries of recommendations, not with the 
aim of introducing changes in industrial relations, 
but ш the hope of obtaining an adequate basis of facts 
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on which to discuss any problem that may arise. In 
problema of industrial relations, information addi- 
tional to that which is already available should be 
collected on total production, cost of material and 
coet of labour. For the study of industrial fluctua- 
tions, figures should be provided by each industry 
as regards stocks, deliveries, and orders on hand. 
From the point of view of {һе investor а number of 
recommendations are also made. The pamphlet 


indicates reforms which are outside the scope of 


political controversy, many that have already been 
put into effect in the United States and none that 
could fail to throw light on the difficult problems of 
the day. 


Durie the last twenty years the electric pressures 
used for testing the material and apparatus used by 
electricians have been steadily rising. Owing to 
the much wider areas over which power 1s trans- 
mitted, and the greatly increased demand for it, 
economical considerations make it necessary to 
increase the pressure, The pressure required in the 
test room has to be at least double the working 
pressure. This necessitates the use of very large 
transformers which need to be housed in special 
laboratories. A paper on high voltage laboratories by 
Mr. A. P. M. Fleming, which has appeared in World 
Power for July, is therefore a timely one. Mr. Fleming 
points out that in order to keep ahead of develop- 
ments ıt is necessary that facilities for producing a 
million volts should be provided. Several million- 
volt transformers are in daily use in the United States 
and on the Continent. At the National Physical 
Laboratory the high-pressure laboratory has been 
built but the apparatus has not yet been constructed. 
The Soviet Government at Moscow has similar plant 
under consideration. With these high-pressure 
transformers, it is very difficult to avoid producing 
brush discharges and this renders the measurement 
of the applied pressure very difficult. Mr. Fleming 
points out that the sphere-gap method of measure- 
ment is the one that is almost universally used. In 
our opinon the radiations from brush discharges 
must seriously affect the ptessure at which the 
disruptive discharge ensues and so must make the 
readings very uncertain. It ig scarcely fair to say 


that the method is dependent on purely empirical: 


data. One of the data is the value of the maximum 
potential gradient between the spherical electrodes 
and the other is purely experimental. The first is 
computed by advanced theory, the second is got from 
concordant experimental results obtained in almost 
every laboratory in the world. For many tests, high 
voltage direct current is necessary. This is readily 
obtained by rectifying high voltage alternating 
current by a thermionic valve rectifier. 

Тнв First Report of the commission appointed to 
further the study of solar and terrestrial relation- 
ships (Étienne Chiron: Paris, 1926), has recently 
been circulated by the International Research Council, 
setting out the statements and recommendations 
made by the committee which met in Brussels last 
July. Statements are given (т) of the .prinapal 
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terrestrial phenomena definitely known to be affected 
by intrinsic changes in the state of the sun or by the 
sun’s rotation, such as (a) the magnetic state of the 
egrth and earth currents; (b) aurore; (c) meteoro- 
logical and climatic changes; (2) terrestrial pheno- 
mena not improbably affected by solar changes but 
requiring further investigation to establish а definite 
relationship, such as (d) atmoepheric electricity 
(potential gradient and general Mnisation of the 
atmosphere); (4) radio-telegraphic transmission; and 
(3) terrestrial phenomena likely to be affected by solar 
changes and therefore requiring investigation from 
this point of view, such as (f) the amount of ozone in 
the upper air; (g) the extra-polar auroral hght; (А) 
high-level atmospheric absorption; (з) penetrating 
radiation in the atmosphere; (3) the light of the 
night sky. The recommendations of the committee 
are then given, indicating clearly the particular 
matters requiring research and co-operation in observa- 
tion. Memoranda contributed by members of the 
committee (C. G. Abbot, G. Abetti, S. Chapman, C. 
Chree, Н. Deslandres, С. Ferrié, С. C. Simpson, С. E. 
St. John, and C. Stgrmer) and by a few other inveeti- 
gators make an admirable commentary on tbe fore- 
going recommendations. The report concludes with 
а comprehensive summary of literature up to 1924 
dealing with the relations of solar and meteorological 
phenomena. А French version of the complete 
report is appended. 

ABOUT eighteen years ago, Lippmann indicated the 
possibility of the preparation of & photographic plate 
that.should contain in itself the image-forming ele- 
ments, and by a single exposure, etc., give a result that 
would show & picture of the original in stereoscopic 
relief, adopting the principle of an insect's multiple 
eye, and Dr. E. Estanave shortly afterwards deposited 
a sealed communication with the Paris Academy. 
Dr, Estanave has only recently been able to demon- 
strate experimentally the possibility of the process, 
and he describes his method in La Nature of June 26, 
p. 409. The attempt to make it commercially 
practical by moulding the glass plate so that it shall 
have one side covered with small, regularly placed, 
spherically curved projections the principal focal points 
of which lie on the other surface, which is coated with 
a fine-grain gelatine emulsion, appears to have failed 
because the small lenses so obtained were not good 
enough. The demonstration that the principle is 
correct was done by making а block of closely packed 
Stanhope lenses of about 6 mm. focal length each 
with a square base of about 2 mm.x2 mm. A 
photographic plate was placed with its film side in 
contact with the surface made by the bases of these 
small lenses, the exposure made and developed, etc., 
and the plate then attached to the block of lenses 
exactly in its original position. The composite plate 
is viewed by looking through it (as a transparency) 
with the lens surface towards the eyes. The picture 
of the original object 1з then seen in stereoscopic 
relief. А 

A REPORT issued by the Smithsonian Institution - 
states that news has been received from Dr. Matthew 
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W. Sterling that the expedition to New Guined" of 
which he is the leader has started up the Memberamo 
River. This expedition, which 1s a joint undertaking 
of the United States and the Dutch East India Goverp- 
ment, is very completely equipped, апа has with it 
an aeroplane for scouting, exploration and: carto- 
graphy. Including carriers and Indonesian troops, 
the expedition numbers nearly four hundred indi- 
viduals. Its pumpose is the exploration and mapping 
of the country which lies between the coast line and 
the range of mountains which forms the backbone of 
Dutch New Guinea. The members of the expedition 
are Dr. Sterling, leader and anthropologist, R. H. 
Peck, photographer, Hans К. Hoyte, chief pilot, A. E. 
Hamer, assistant photographer and mechanic, S. A. 
Hadberg, historian of the expedition. Dr. Van 
Leeuwen, botanist, and M. Lerour, cartographer and 
surveyor. It is hoped to secure an extensive collec- 
ton of bird akins in addition to the scientific data for 
which provision is made in the personnel of the 
expedition. A special effort will be made to obtain 
information concerning the pygmy people of the 
forests on the mountain slopes, of whom compara- 
tively little is known. It is possible that unknown 
peoples may be discovered 1n the interior, of whom the 
existence is at present only suspected. 


BzronRE the War the wood-distillation industry in 
what is now the eastern part of Czechoslovalua was 
in a very flourishing condition on account of the 
abundant supplies of beech-wood. But the industry 
has received a severe set-back on account of the rapid 
development of improved industrial processes for 
producing both acetic acid and methyl alcohol syn- 
thetically.  Acetc acid i8 now manufactured from 
acetylene by oxidation with oxygen in the presence of 
vanadium pentoxide and mercuric sulphate as cata- 
lysts. More recently methyl alcohol has been made 
from water-gas, and ıt is stated in the Chemsher Zeitung 
that the new process may ultimately lead to the aban- 
donment of the older process, although the synthetic 
product 18 much leas suitable than wood-spurit for the 
denaturation of fermented spirit. The success of the 
method depends upon the careful control of external 
conditions, namely, temperature, pressure, nature of the 
catalyst, and the relative masses of the reacting gasea, 
since methane, carbon dioxide, and water may be ob- 
tained as by-products if conditions are not well ad- 
Justed. The water-gas needs to be carefully freed 
from cértain impurities, particularly from sulphur 
compounds, 


UNDER the rather curious title of The Cancer 
Review, the British Empire Cancer Campaign has 
begun to issue a journal of abstracts of the voluminous 
literature of cancer in its various aspects. The mass 
of matter printed on the subject of malignant disease 
is so great and its quality so varied that some such 
critical collation 18 most desirable, and we do not 
doubt that the present journal will be useful. We 
hope, however, that it will be poesible to arrange and 

: group the material more effectively and to supplement 
the arid abstracts with the critical surveys which may 
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more properly be called ‘reviews,’ and in these 
connexions we would commend the admirable 
Tropical’ Dissases Bulletin to the consideration of 
Dr. Francis Cavers and his editonal ‘committee. 
The form is not so good as the substance : it is printed 
on heavy art paper (illustrations may be contemplated, 
but there are none in this first issue), and the line зв 
too long (44 inches) for convenient rapid reading—a 
point on which publishers and physiologists might 
collaborate with advantage. 


А MEETING Of the Society for Experimental Biology 
was held at Edinburgh University on July 17-19. A 
variety of papers was presented, including one ‘on 
the growth of fish by Mr. J. Gray, the antenor 
pituitary and metamorphosis by Mr. E. A. Spaul, the 
fertihsation membrane of Echmus by Mr. А. Р: 
Hobson, the kinetics of hamolytic апа bacteriolytic , 
reactions by Dr. Ponder, &nd & demonstration of new 
methods for studying early stages of cell injury by 
Dr. - Rettie. At a session held in the Botanical 
Gardens, Dr. К. Blackburn discussed the relation 
of plant chromosomes to sex, Dr. Philp Smuth the 
effect of acidity on regeneration in Coleus, while Prof. 
Pnestley considered the conceptions of stimulus- 
transmission and hormones in plants. One session 
was devoted to a visit to Dr. Crew's laboratory, 
where breeding experiments with many domestic 
animals were demonstrated and discussed. This was 
followed by a dinner which was well attended. The 
next conference will be held in London in December. 


Tus Report of the Director-General of Public Health, - 
New South Wales, for the year 1924, recently received, 
contains details of the public health administration 
of the State and of investigations carried ont for the 
Board of Health. In industrial hygiene an investiga- 
tion has been made of the sandstone dust hazard 
among miners, quarrymen, and stonemasons, It is 
recommended that a standard of not more than 200 
dust particles per c.c. of аш, as determined by the 
Owens’ dust counter, should be adopted for the air 
of the workings, a figure which can easily be attained 
by proper methods and ventilation. No cases of 
plague occurred among human beings or rats. Of 
the latter, 16,351 were examined, and the species and 
number of fleas upon the rodents are recorded. 
Interesting details are given of cases of snake-bite 
and of paralysis following the bite of ticks 


A NUMBER of scientific expeditions to Arctic 
Russia and Siberia are announced in the Weekly News 
Bulletin of the U.S.S.R. Society of Cultural Relations, 
No. 22, vol 3. The Hydrographical Board has 
begun the exploration of Maligena Strait which 
separates Byeli Island from the north of the Yamal 
peninsula, on the northern sea route to Siberia. 
Another expedition has left Perm to study the flora 
and fauna of the Kara Sea, the Ob estuary and the 
Gulfof Taz. А third expedition, based on Muzhinskoe 
on the River Ob, is to study the northern Urals, 
particularly the valleys of the Sosva and Lyapin. 
Lastly, a geological examination of the coal and оп 
deposits of northern Sakhalien is promised. 
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7 Te Library of-the Chemical Society will be closed 
for stocktaking from Monday, August 2, until Satur- 
day, August r4, inclusive, and will close each evening 
at 5 o'clock from August 16 until September 11. 


Tue following have been elected, officers of the 


Institution of Electrical Engineers for the year 1926— 


1927: President, Dr. W. H. Eccles ; Vice-President, 
Colonel T. Е Purvæ; Hon. Treasurer, Lieut.-Col. 
F. A. Cortez Leigh. 


APPLICATIONS are invited by the Dorset Field Club 
for the Cecil medal and prize of roi. for the best 
essay on “The Wireless Transmission of Power, its 
Position and Prospects." The competition is open to 
persons between the ages of seventeen and thirty-five 
on May 31, 1927, and either born in Dorset or resident 
in the county not less than one year between May т, 
1925, and May т, 1927. Particulars may be obtained 
from Mr. F. Н Haines, Appleslade, Ringwood, Hants. 


Ат а meeting of the Council of the Royal Society 
of Arts held'last week at Clarence House, H.R.H. the 
Duke of Connaught, President of the Society, pre- 
sented the Society's Albert Medal for 1926: to Prof. 
Paul Sabatier, '.in recognition of his distinguished 
work in science апа of the eminent services to 
industry rendered by his renowned researches in 
physics and chemistry, which laid the foundation of 
important industrial processes.” 


МотісЕЗ have been issued of a class in marine 
biology to be held at the Millport Marine Biological 
Station during the fortnight August 17-31. Facilities 
will be provided for collecting and the examination 
of living specimens, and those attending will be en- 
couraged to investigate some particular problem. 
Lectures will be given by the Station staff and others 
on special subjects. Improved facilities for research 
workers are now available at Millport Laboratory, 
following the recent installation of electric plant. 


Тнк following are among -the recipients of Civil 
List pensions recently announced: : Mrs. Marian 
Dibdin (125/.), in recognition of the scientific work 
of her husband, the late Mr. W. J. Dibdin; Lady 
Dorothea Hosie (тоо/.), in recognition of the public, 
literary, and scientific services rendered by her 
husband, the late Sir Alexander Hosie; Mrs. Elizabeth 
Japp (1007), in recognition of the services rendered 
by her husband, the late Prof. F. R. Japp, to the 
advancement of organic chemistry and chemical 
education. : ' 


IN our issue of July 24, p. 126, we referred to the 
retirement of Prof. J. A. Fleming from the chair of 
electrical engineering in the University of London 
(University College), which he has occupied with 
distinction since 1885. In recognition of his services 
to electrical science it has been decided, by & com- 
mittee presided over by Mr. A. A. Campbell Swinton, 
to invite subecriptions for & portrait to be placed in 
University College, and a replica for Prof. Fleming 
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himself, who wishes to offer it to the Institution of 
Electrical Engineers. Subscriptions should be sent 
tọ Prof. W. C. Clinton, University, College, Gower 


Street, London, W.C.35: . ae 


WE have received a copy of Circular 279 of the U.S. 
Bureau of Standards on the relations between the tem- 
peratures, pressures, and densities of gases, prepared by 
S. Е. Pickering of the Bureau. . It is the purpose of the 
circular to explain simple methods of making calcula- 
fions and solving problems involving the properties 
of gases. Detailed explanations of the gas laws and 
equations of state are presented together with a large 
number of charts, tables of data for various gases. and 
an extensive bibliography. 


Natural ‘History, the journal of the American 
Museum of Natural History, does much to popularise 
zoology and keep the public informed of discoveries in 
natural history as they.are revealed by study and by 
exploration in various lands. Its issue for March- 
April 1926 (vol. 26, No. 2) 1з devoted to insects and 
contains а number of general articles admirably 
illustrated by coloured and balf-tone figures. Among 
the contributors to this iseue are Dr. L. O. Howard, 
who discusses the great economic waste occasioned 
by insects; Dr. J. Bequaert, who writes on insects 
and man in tropical America ; and Dr. V. L. Kellogg, 
who describes the structure and functions of the wing- 
scales of butterflies. 


Тнв British Museum (Natural History), South 
Kensington, London, S.W.7, has recently iseued а 
fourth edition of the '' Guide to the Exhibited Series 
of Insects " (price 15). It is a reprint of the previous 
edition except that a few slight alterations and correc- 
tions 1n the text have been made. Some idea of the 
magnitude of the main collection of insects that 13 
contained in the Museum may be gathered from the 
fact that it is now estimated at 3,500,000 Specimens 
comprised in about 250,000 named species. Only a 
very small representative series of these is exhibited 
in the public galleries, but the exhibit is sufficiently 
complete to give the public a general idea of the 
classification, forms, and habits of all the chief groups 
of these animals. The present guide serves as а 
useful brochure on the subject, and should be used by 
all who wish to make intelligent use of the specimens 
fhat are displayed for their benefit ш the galleries. 
It ıs fully illustrated, and can be obtamed either at 
the Museum or through booksellers. I 


Tue latest catalogue (No. 484) of Mr. Е. Edwards, 
834 High Street, Marylebone, W.1, will be interesting 
to those on the look-out for books relating to the Far 
East, seeing that it gives particulars of many wcrks 
on China, Formosa, the Indian Archipelago, Japan, 
Korea, and the Philippines. 


APPLICATIONS are invited for the following appoint- . 
ments, on or before the dates mentioned :—A small 
live-stock instructress and an assistant for general 
agricultural instruction and dairying under the Surrey 
Agricultural Committee — C.' R. Harding, County 
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Agricultural Officer and Secretary to the Agricul- 
tural Committee, County Hall Annexe, Kingston-on- 
Thames (August 4). Inspectors under the Ministry 
of Agriculture and Fisheries for the purposes of the 
Diseases of Animals Acts 1894~1925—The Secretary, 
Ministry ot Agriculture and Fisheries, то Whitehall 
Place, S.W.1 (August 9). A lecturer in agriculture 
at the Agricultural Institute, Plumpton—The Director 
of Agriculture, County Hall, Lewes (August то). А 
lecturer in pathology at the Welsh National School of 
Medicine—The Secretary, University College, Cardiff 
(August 21). А senior metallurgist under the British 


Cast Iron Research Association—The Director, 75 
New Street, Birmingham (August 27). А reader in 
physics at King’s College, Strand—The Academic 
Registrar, University of London, South Kensington, 
S.W.7 (September 17). A male junior .assistant 
under the directorate of explosives research of the 
Research Department, Woolwich—The Chief Super- 
intendent, Research Department, Woolwich, S E 18. 
A taxidermist for Public Museum— Prof. Carr, Uni- 
versity College, Nottingham. А physics mistress at 
the Cowley Girls’ School, St. Helens— The Secretary 
to the Governors, 17 Cotham Street, St. Helens. 





Jury Mzrrors.—Mr. W. F. Denning writes: “A 
few observedtions were made at Bristol between July 
12 &nd 22, but meteors seemed somewhat scarce. 
The coming Perseid shower gave evidence of its 
presence on July 13 &nd 16, and several rather bright 
meteors were seen, sumably from radiants near а 
and ¢ in Cygnus. ese are well-known showers at 
about 314° + 48° and 317° +31° and upper to be 
pretty regular in their otal esters. uly 16 
and 20, meteors were recorded from a shower 
from a point near a Capricorni (304° -— 12°). A 
rather fine object, belonging probably to this stream, 
appeared on July 20, 25 252 GM.T., moving along 
& path of about 45^ approximately between Коре 
me M үти Mars This meteor was seen 

y an , who pointed out the position, but 
no other obeerv&tions have as yet come to hand. 
This shower of Capricornids is one of considerable 
activity and seems possibly connected with comet 
1881V. Its meteors were numerous in 1908 and 
1916, but their chief abundance seems to occur a 
ари before the earth's nearest approach to the 
comet s orbit" 


CHANGES IN THE EARTH'S RATE OF ROTATION.— 
Prof. Newcomb was the first to suggest that the 
unexplained oscillations 1n the moon's Pere might 
really be es in the earth’s rotation. Support 
was given to the suggestion by Glauert, Innes, and 
others, the test being that other rapidly moving 
bodies should show similar oscillations, agreeing in 
phase but differing ın amplitude proportionally to 
their motion. 

Prof. E. W. Brown contributes & paper to the Proc. 
Nat. Acad. of Sctemces, U.S.A. (June 1926), on the 


subject. He strongly supports the hypothesis, 
fin: intor alia, Conk tne from the observations 


of the sun: there has been a marked deviation from 
the tables since 1900, which now amounts to 1”. 
He considers that an oscillation in the earth’s 
radius ap to be the only way of producing such 
changes in the rotation. Such oscillations were 

y postulated by Joly (* The Surface of the 
Earth "), bunt these are of much longer period than 
thoee required for the present research. The chief 
unexplained lunar term has a period of some 2j 
centuries, found by Prof. Turner to be about the same 
as а period indicated by Chinese earthquakes. The 
amount of oscillation 1n the radius required by Brown 
lies between 5 inches and 12 feet according to the 
depth of the source, which he estimates to be at least 
80 kilometres. 


MUTUAL Ectrpszs OF Jupirer’s SATELLITES.— 
Once in six years the orbit planes of Jupiter’s satellites 
are turned edgewise to the sun, and mutual eclipses 
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Our Astronomical Column. 


of one satellite by another occur. These phenomena 
have geldom been observed, for they last so short 
a time t, unless notice 18 given beforehand, they 
are likely to escape detection. The Computing 
Section of the British Astronomical Association has 
now undertaken the computation of thess phenomena, 
and gives lists of them for June, July, and даша in 
the and April issues of its journal Unf 

tunately, after July 6, none is visible in until 
Aug. 4, when ПП. is eclipsed by II. at ar 28m. Mr. 
B M. Peek described at the June meeting of the 
Association his observations of three of these pheno- 
mena. On June 17, I. was i eclipsed by П. ; 
at mid eclipse their magnitude was equal, I. having 
been 4 mag. brighter before eclipse. On June 23, 
ПІ. was eclipsed IL, the lose- of light Deng very 
appreciable, so that III. became equal to 11. On 
June 28 there was an annular eclipse of II. by I., of 
very brief duration, since the motion of the satel- 
lites was in opposite directions. Fading began at 
23h 46m 158, centrality occurred 23h 46™ 45%, and 
1 suddenly brightened at 235 47™ 10*. 


Тнк REFLECTION EFFECT IN ECLIPSING VARIABLES. 
—In some cases of реек Ыш the light is not 
constant during the. po between two eclipses, 
owing to reflection of brighter star's light by the 
secondary. The hemispheres of the fainter stars 
‘facing and remote from the primary are of unequal - 
luminosity and produce a well-recognised effect on 
the light curve of the The theory of this 
reflection effect 1з discussed by Eddington in the 
Monthly Notices, Roy. Ast. Soc., vol. 86, p. 320 
(March 1926). He considers primarily the case of 
the reflection of heat energy, which is tly simplified 
by the fact that the ‘heat albedo =r (is. a star 
re-emits completely the radiation falhng on ıt). The 
phenomenon considered in the theoretical case is not 
strictly one of reflection, but of absorption and re- 


.emission of radiation, and the conclusions obtained 


are translated into terms of light reflection by means 
of simple assumptions. It is shown that the 're- 
flection' coefficient for heat will not be ter than 
that for light, and calculated th: values are 
compared with observed values of the reflection effect, 
in the case of 8 of known orbits. Good agree- 
ment is shown between the calculated heat reflection 
and the observed light reflection in seven systems out 
of twelve, and (contrary to expectation) in only one 
case is the light reflection the greater of the two. 
The assumption that the incident radiation is re- 
emitted in amalgamation with the natural radiation 
of the fainter star as black body radiation would 
imply a increase of the luminous efficiency of 
this star. e absence of this effect in obeerved 
systems that the incident hght retains its 
original quality after ‘reflection.’ 
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Research Items. 


SANATORIUM TREATMENT oF PULMONARY TUBER- 
CULOSIS.—'' Although it was at one time believed 
ks sanatona were effective in i hthisis, and 
at the t time it is tacitly assum t they are 
at leant efectivo in favourably influencing the progress 
of the disease, it has never been satisfactorily 
that such is really the case.” With the assistance of 
M. Noel Karn, Dr, Percy Stocks has made an-elaborate 
study of the first 2794 consecutive cases of undoubted 
pulmonary tuberculosis t under the survey of 

the Belfast Tuberculosis Di es from 1914 
` onwards. His results, published in Annals of 
Eugenics, vol. 1, parts 3 and 4, show that the avetage 
ultimate progress, as estimated over a period of six 
years unless the patient had been previously lost to 
view, was undoubtedly worse in the case of- the 
sanatorium-treated than in the case of patients other- 
wise treated, for cases first seen in the incipient stage, 
but was not ai cantly different for patients first 
seen in advanced stages. Judged by the proportion 
in whom the disease became arrested or apparently 
cured, sanatorium treatment showed a tem 
superionty during the first two or three years whi 
was lost in subsequent years. While length of sta 
at a sanatorium was not-found to be correlated wi 
ultimate , there was an appreciable relation 
between nu of dispensary treatment and 

gress, o consistent evidence was found that 
housing conditions, as judged by rent, class of 
house, state or cleanliness of rooms, or i 
had any ав on ultimate or rate of 
recovery. authors ee t sanatorium 
apis а be for ко iagnosed 
; 80 ill ав to require ital treatment, 
ӨТ those whose аашаа demand. their removal 
from home. . 


Louisiana Mounp БВопрвкв.—От. J. Walter 
Fewkes, Bureau of Ametican Ethnology, has been 
engaged during last winter in excavating on the Red 
River mounds near Marchville, Louisiana, which 
are, it would a , of an o entirely obscure. 
Breastworks two- of а mile long and 20 mounds, 
of which the largest, flat on top, is 12 feet high 
and covers 3 acres of ground, suggest а tion 
of some considerable size. Yet the ar logical 
evidence which has been obtained by excavation 
suggests a culture of low standard precariously 
existing in an unfavourable environment. The 
structure of the mounds varies considerably from 
that of the Mississippi tribes, Natchez, . Choctaw, 
and others east of the river, or of the Caddo, to the 
west. The mounds appear to be older than those of 
the ee ee and contain no evidence of 
contact wi w. man. ` are in 
artefacts, and it is clear that ihe ели tired by 
the area was precarious and meagre. The larger 
of the mounds contains remains of many skelétons. 
There аге 8 lodge-sights, circular excavations sup- 


ported & low em ent. When settlers first 
visited coun the site of the mounds was 
occupied by a tribe of Avoyelle Indians. 


LUMINESCENCE IN Earroworms.—G. E. Gates 
(Records Indian Mus., vol. 27, 6) has observed 
that four species of earthworms whichoccur in oon 
“eject from the dorsal pores, after m i ar 

emical stimulation (e.g. weak ammonia solution), 
| mucoid substance which is luminous = ee 

according to the species of worm from whi 
та e hght is not immediately forth- 
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coming on the discharge of the mucus, but appears 
after a short interval and gradually increases to a 
maximum. The earthworms are respectively three 
species of Eutyphoens and one mss of Megascolex ; 
no species of ei genus has hitherto been reported 
83 luminous. - - ө 


Tug PREVENTION or DAMAGE BY TERMITES.— 
Termites or ' white ants' are am the most 
destructive pests in tropical and subtropical countries. 
They are wel known in these lands to cause serious 
injuries to woodwork and foundations of buildings, 
and to furniture and other manufactured articles, as 
well as injuring trees, cro 
At one time it was believ 
cT was d dent upon the ce of the 
grea y enlarged queen individual, and if she were 

estroyed, the community would be quickly exter- 
minated. We now know that in the event of her 
destruction, the life and reproduction of the colony is 
maintained by other of queens which, although 
showing little increase in size, make up in fecundity 
by their numbers. In Farmers’ Bulletin, No 1473 
of the U.S. Department of Agriculture, Dr. T. E. 
Snyder has vided & useful brochure dealing with 
combating d insects. He recommends that the 
foundation of should be made of stone, 
brick, or concrete, including stone or metal columns 
in the basement to support the floor above. Walls 
and flooring 4n basements or cellars should be of 
concrete, and in no case should untreated timbers 
be sunk into the d. Where timber is the only 
practicable material, it should be first im ted 
with coal-tar creosote. Complete dryness of founda- 
tions of basement flooring is an important means for 
rendering buildings safe from attack. Many details 
referring to termite attacks under various conditions 
wil be found in this bulletin, together with recom- 
mendations concerning their elimination from 
cultivated lands 


, and other vegetation. 
that the life of a termite 


GENETICS OF THE SWEET Pxa.—The sweet pea, 
odoratus, was one of the earliest objects of 

genetical study in the beginning of the neo-Mendelian 
od. The first case of what is now known as 
bue &nd croesing-over was described in this 
matenal As the genetical work with this plant pro- 
ceeds, the number of linkage groups of characters is 
still, in the work of Punnett, fluctnating about the 
haploid number (7) of chromosomes. Partial studies 
of the pollen development have been made, but the 


first thorough cytological investigation has recently 
been published by J. Latter (Annals of Botany, 
April 1926). Several discoveries of much interest 


are recorded ; no more cntical paper has appeared in 


cytology for several үк During the thread stages 
.of meiosis in the po mother а defimte dark- 


staining body 18 discovered in the nucleolus, and it 18 
shown to be invariabl кч with i loop of 9 
spireme. It ws in and в; y serves 

pase elaborated. material from the nucleolus on to 
the thread. There is some evidence that it 1s derived 
from a crystalline body which is constantly present 
in the nucleolus at an earlier stage. The spireme 
thread shows a обоа: history, таш» is traced 
with t accuracy. Finally, seven loops are 
doce raul from the centre of the nucleus. This 
is the stage which Gates has called brochonema. 
Durmg this e the two arms of each loop, repre- 
sen a pei chromosomes, are frequently twisted 
&bout Goch: other, thus providing а possible basis for 
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pue crossing over. - Hitherto such crossing over 
only been considered to occur in connexion with 
eae a oaks or side-by-side pairing of the chromosome 


- E e 
RAINFALL AND VEGETATION IN NIGERIA —" The 
TUR Aphy of Southern Ni and its effect on 
the Forest Flora of the Country," by Mr. J. В. Ainalie, 
- ig the title of No. 5 of the Oxford Е Memoirs 
са D don Press; London: Oxford Uni- 
versi 1926. Price 45. пеі). After a summary 
.of the main physical features 2: the country, 'Mr. 
-Ainslie shows that three phyaiographical regions can 
be.d ed—the httoral, the plain, and the 
upland. o distribution of ramfall’ decreases from 
the httoral region, where it is more than тоо in., to 
tho uplands, with less than 5o in. Thæe three 
hysical divisions closely correspond with the forest 
es. The httoral zepon, apart from mangrove 
swamps, 18 by tropical rain forests of 
a more or less hyerophilous type with much-under- 
growth. Beyond this most of the plains were 
ori y covered with deciduous forest of © trees 
with а good deal of evergreen undergrowth. In the 
small areas of upland that occur ‘this gives way to 
savannah forest opening out to the grasslands of the 
north. Apart from these climatic: formations Mr. 
Ainslie recognises certain edaphic formations due to 
ground water. As a rule these follow rivers and 
entail the invasion of the drier by the wetter forma- 
tions. Contrary to the eral rule in Nigeria of a 
decrease of moistures with increasing distance from 


oe uo акы те ош кши вано 
t 


counterbalanced by uent mists, with the 

that in the north of-Ondo a neck of rain forest 

вю into Northern Nigeria. The paper is well 
ustrated. 


Corp WEATHER RAINS IN INDIA.—A discussion on 
Д Турев in India in the Cold Weather 
Period, Decem т to March 15," by Sir Gilbert T. 
Walker and Dr. J; С. Кашевуага` Rav is given in 
Memoirs of the Indian Meteorological Department, 
vol. 24, Part 11. It is agreed as essential for 
in weather that existing knowledge should 
be kept on record so that time should not be wasted 
in discovering facts familiar to predecessors. For the 
present inquiry, the occurrence of à iable rainfall 
of more than 2 inches at stations in the Daily Weather 
R is the only meteorological effect considered, 
and that is collated for the twenty-one winter 
seasons, December rgoo-March r921. e bursts of 
rainfal are classed according as they are associated 
with a late monsoon or with & western disturbance. 
The rainfall are Classified in different tables and 
subdivided where distinction is possible. From the 
analysis, such facts as the following are obtainable: 
“A of pressure at a northern station occurred 67 
times and was succeeded by a northern track 55 times 
and a southern track 5 times, while 7 were neutral; 
after 25 falls of pressure at southern stations there 
are 12 northern tracks and 6 southern.’’. 


- Тн New Atomic THEory.—In his address to the 
Scandinavian Mathematical Association last August, 
Prof Niels Bohr intimated (NATURE, December 5, 
1925, p. 845) that the atomic of the moment 
required re-editing as a branch of the mathematical 
theory авер es erue pos How far this 
process 5 eff i year may be 
pu from a of it by Prof. Leon B i 

May issue of Journal de Physi He 
shows that the representation of the quantities which 
specify the atom as bordered matrices leads directly 
without further hypotheses to the same results as 
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address to the Indian Chemical 


the older quantum theory with its special h eses 
known as principles of ‘selection’ and of ' corre- 
spondence,’ and he anticipates great advances in our 
knowledge of the atom from this method of attack. 
A shortér'article dealing with the same subject, but 
entitled '" The New Quantum Theory," by H. T. 
Flint, is to be found in the July issue of Science 
Progress. The author adopts a vector notation as 
being more familiar to physi than the notation 
of matrices. He points out that the new theory. gets 
tid of the anomalous half quantum which it has been 
доо introduce into the old quantum theory 
to exp band spectra. 

Тнк CouPLINO BETWEEN ELEMENTARY RADIATION 
Рвосеѕзев —-In a communication from the Reichsan- 
сө aye in the Zettschrift fur Physik, June 16, 
Dr. W. Bothe describes a series of iments in 
MA Eee а ape or HR foil placed in a 
narrow space between the front surfaces of two 
Geiger counters was caused to fluoresce by means of 
a beam of molybdenum Ка radiation, The K 
fluorescence radiation from the foil through 
two thin aluminium windows into the counters, L 
radiation and photoelectrons given off from the foil 
beng kept back by the aluminium. The interior of 
the counters was filed with argon, which greatly 
increased the number of photoelectrons ed by 
the counters. Air does not absorb the K-radiations 
of copper and iron very much, and when it js used the. 
deflexions are mainly due to electrons from the walls 
of the counters. sensitiveness of the a tus 
was such that according to the absorption statistical 
theory of Bohr, Kramers, and Slater, a considerable 
number of coincidences between the deflexions in 
the two counters should have been observed. In 
the first set of experiments such coincidences were 
seen, but it was shown that were due to 
tadioactivity of the brass of which the counters were 
made and not to the K-radiation from the foil. 
When the counters were reconstructed usmg zinc 
of low radioactivity, the number of coincidences 
was no ter than was to be with a 
ha 
sults 


distribution. of the deflexions. The re- 

indicate that quanta given out by the foil 
travel mn. one direction only and are absorbed in a 
single elementary act. ms 


THe Discovery OF Oxycrn.—In his presidential 
о. inted in 

the Society's journal (vol. 3, No. r), . C..RAy 
gives an account of the parts played in the discovery 
of oxygen by Priestley and Lavoimer. He emphasises 
the great service rendered to chemistry by Lavoisier, 
who alone of contemporary chemists was able to see 
the real meaning 2 Priestley’s тоз вас m his 
own experiments and reasoning to the foundations 
of thauistty es M exta 6 das. The services of 
Lavoisier have never seriously been called into 
question, but his claim to the discovery of en 
can scarcely be entertained. Nothi which Sir 
P. C..R&y brings forward in the slightest degree 
alters the position, which has been most exhaustively 
studied by former historians of sree That 
Lavoisier any claim to be an independent dis- 
coverer of oxygen cannot be maintained on the 
evidence available and the important services of the 
great French man of science netther require nor justify 
any such claim. It is not clear from his Бара. 
whether Sir P. С. Кау wishes to reassert this А 
but his concluding sentence seems to indicate that 


he does not. “It is not belittle the óne 
in order to ify the other. "was great in' 
his own way and has extended the boundaries of our 
всїөтсө” Ж ; 


NATURE 





JuLy 31, 1926] 173 
Society of Chemical Industry: Annual Meeting and Congress of Chemists, 
INCE tts foundation in 1881, the Society of | the advancement of applied chemi Substantial 


Chemical Industry has held its annual meeting 
m one or other of the many geographical centres 
where its sections ate located. is year's meeting— 
the forty-fifth—was held in London on July 19-23, 
and differed from all ious meetings in taking the 
form of a congress of chemists, no fewer than seventeen 
chemical organisations taking part in rt. For this 
reason, 6 ing was done on an unusually large 
scale, and save the ysical weariness which 
inevitably follows from such an orgy of conferences, 
dinners, excursions, and social functions, the week 
must have been one of unmitigated profit and enjoy- 
ment to the very large number of chemists and ае 


friends who attended. 
. T: H. Norton, 


The United States was well 

Е. С. Cottrell and E. Hendnek, 

and Profs J Kendall, H. К. Moody, and К. Steven- 
son; Profs. P. Sabatier and E. Fourneau came from 
France, Dr. J P. Arend from Luxembourg, Prof. 
L. F. Goodwin from Canada, and Prof. К. Matsubara 
from far Japan. The Hotel Great Ceütral made an 
excellent headquarters, its spacious rooms and 
lounges viding all the accommodation required, 
whilst the exhibitions of chemical plant and of 
chemical apparatus were shown at the Central Hall, 


Westminster, and at the Institute of ен 
respectively, апа club facilities were genero 
vided by the Chemical Industry Club in Whi 
Бош. Nothing but praise is due to those who were 
responsible for the Бетега organisation, and the 
ident, Mr. W. J. U. Woolcock, the chairman of 
the London Section and the Chemical Engineering 
Group, Mr. С. 5 Garland, and the general secretary, 
Dr. J. P. Longstaff, must have been gratified at the 
undoubted success which attended their efforts. 

For the first time in the history of the: Society, an 
organised attempt was made, through the agency of 
& publicity committee, to interest lay as as 
the technical press, and gione competition for 
i ' was severe owing to of the 
franc, the meeting of the British Medical Association 


at Nottingham, and innumerable sporting events, the 
оа were yay enco ing. fno ce 
of H.R.H. the Duke of York, the of ur, and 
the Lord Mayor on the opening day made an excellent 
lever du rideau, whilst the speeches of Sir Alfred Mond 
&t the conference on hormones and at the Society's 
annual dinner, the address of Sir Josiah Stamp, who 
spoke on ' The Economics of Monopolies, sut 
ticular reference to America," and that of Sir 
Muspratt at the opening of the exhibition of chemical 
plant, provided the press with favourable oppor- 
tunities to direct attentlon to the importance of 
chemistry through the mouths of well-known public 
men. 


Chemical Ind 
societies, essen nf chemical in nature, have been 
` formed to serve the needs of branches of applied 
chemistry, but this Society is in a sense the mother 
of all, and although it has suffered from the com- 

tion of these smaller communities, and is still 
eeling the full blast of financial stringency, there yet 
remains to it a most important sphere of influence in 
co-ordinating the activities of all societies devoted to 


NO. 2961, VOL. 118] 


has been made in this di ion during the 

past two years: jomt conferences and joint social 

ctions have become the order of the day, and a 

valuable step forward has been made in the formation 
of & Fuel Section of the Society. 

This centripetal tendency within the ind and 
profeesion of chemi is well show in the project 
to establish a central home for chemistry ш London, 
which was taken up by the Federal Council for Pure 
and Applied Chemistry some six ago, . but, 
unfortunately, has been held up for cial reasons. 
The subject was discussed at a special meeting of the 
Congress, but no solution was found. One пр 
favours a policy of ‘ masterful inactivity’ until the 
industry is in & position to subscribe a sum of the 
order of 250,000}, for acquiring a home large enough 
to house the offices of ing societies, and to 
provide accommodation for large meetings, a library, 
and aclub. The other group i3 weary of waiting and 
would embark upon a much smaller scheme involving 
the шз SE SS COOL здо осо/ If such a sum 
could “raised е latter scheme would appear 
preferable, provided that it were carried out m such 
а way аз not to exclude the ultimate realisation of 
the more ambitious project i 

Concurrently with a conference on hormones (see 

. 174 Of this issue), a symposium on corrosion was 

under the auspices of four societies. Mr, U R. 
Evans led off with an able summary of the main facts 
and hypotheses connected with the corromon of 
metals by air and chemical agents. He was 
followed by Dr. W. Н. Hatfield with a paper, on 
resistant steels for chemical engineering, in which 
were described the action of various chemicals on 
chromium steels gest ar cent. chromium) and on 
& nickel-chromium (18 per cent. chromium, 
B per cent. nickel); the latter steel is now used 
extensively in chemical manufacture. А similar 
ag as was treated by Messrs. Т. С. Elliot and 
G. B. Willey, who outlined the properties of certain 
Hadfield steels that are remar Tesistant at very 
high and very low tem tures. Two тв b 
Mr. P. Parrish complete] ths series, the б dealing 
with the corrosion and erosion of plant used in the 
manufacture of ammonium sulphate at gas and 
coke-oven works, and the second with the corrosion 
and erosion of chemical sheet-lead. 

Among the most interesting and best-delivered 
contributions were those Dr. W. R. Ormandy in 
connexion with power alcohol. In the first he 
described the development of a for maki 

ucose from waste wood, by which the cellulose o 

tied sawdust is treated with concentrated hydro- 
chloric ser aid converted into hexose su (92 
per cent.) an tose sugars (8 tet) V 

many technical сіна НА this ela hon 


of the process, not the least of which was to find а 
ma capable of withstanding the action of 
the aci The material now successfully used 


(‘ Prodorite’) is a ы коң.) To mixed with 

i of carefully particle-sizes ; it 
ghows no tendency to ' creep, behaving like a solid 
up to 125° C. About 250,000}. has been expended 
in elaborating the process, which is now & technical 
success, and it is hoped to uce large quantities 
of high-grade glucose toge with inferior sugar 
suitable for conversion into alcohol. As about 
20 per cent. of all timber hewn is lost as waste woed, 
it is obvious that there is t scope for this process 
in such countries as and Scandinavia. 

In their paper on “ ences with Alcohol Motor 
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Fuels," Dr. Ormandy апа Mr. D. Ross dealt with the 
use of alcohol as a motor fuel when mixed with 
or benzol. Alcohol has the t advantage tit 
allows the use of a much hi compression ratio in 
the engine than petrol or any constituent of petrol, 
thereby obviating premature detonation (‘ puking "). 
Commercial (95 per cent. vol.) alcohol does not mix 
well with petrol, but now that alcohol can be easily 
and economically dehydrated by distilling azeotropic 
mixtures, this difficulty has disa . Road tests 
carried out "us Чоп Generi Coe as Co, 

[еко i а small proportion of 99 per cent. 
al Fol “anda mixture ol Os per cent. Чеге! 
alcohol, 30 per cent. benzol, and 5 per cent. ether 
gave quite satisfactory results апа showed that, 
owing to its anti-detonating action, alcohol can 
advantageously be added to low-grade petrols to 
improve their value. 

great importance of the size of particles of 
pigment and compounding powders used in the 
paint and rubber industries, was discussed at a 
conference prealded over Sir Wiliam В * 
After Dr. D. F. Twiss апа Mr. С. А. Klem had out- 
lined the main blems, speci were read 
by Dr. S. S. ез, Dr. Р. 


Dawson, Mr. Noel Heaton, Mr. E.-A. Murphy, Mr. 
Н. Green (U.S.A.), and by Mesars. С. Galhe and 
B. D. Porritt. At the concluding sessions Mr. L. J. 
Simon and Prof. J. W. Hinchley contributed a paper 
on fat-extraction by solvents, m which they de- 
scribed a new large-scale process for extracting fat 
from seeds which involves a very short е of 
extraction, economy in the consumption of solvent, 
and low capital cost; and Dr. E. W. Smith presented 
а very useful summary of recent discussions con- 
cerning solid smokeless fuel. Low-temperature 
processes, said the author, are at present both 
technically and économically unproven and the 
immediate problem consists in improving high- 
шше coke for industrial and domestic uses. 
Such coke must be dry, and сопів as low an asb- 
content as is compatible with economic production. Jt 
must be suitably graded, and the grades standardised. 
The ‘attendance at all the conferences was 
good, and the papers were of a high standard, al- 
Tough there. were so many ог ідеш that Ша Time 
was left for discussion. Considered as a whole, the 
meeting was remarkable not only for 1ts magnitude, 
but also for the diversity and interest of the subjects 


papers 
witz, Mr. Т. К. | discussed, 


The Commercial Production of Hormones. 


At a joint meeting of the Biochemical Society 
and the London Section of the Society of 
Chemical Industry on July 20, a вепез of papers on 
“The Scientific and Industrial Problems presented 
by the Hormones—the Natural of the Body,” 
was read. The chair was taken by Sir Alfred Mond, 
who, in the course of his introductory remarks, 
referred to the work done by the British school on 
this subject and to the success which has followed the 
co-operation of the biochemist, the manufacturer 
and the physiol івПу in the commercial 
production of ınsulın. The financier, though doubtless 
an essential member of the team, should occupy a 
subsi tion ше research worker. br. 
H. H. Dale followed wi Spare n ME 
study and use of hormones; Dr. H. W. Dudley 
сеч ее ee eee аа 
of insulin, and Mr. F. Н. Carr the commercial pro- 
duction of hormones; Dr. H. A. D. Jowett gave an 
account of the history of adrenaline, and Brot. G. 
B discussed the recent progreee in the chemistry 
of thyroxine. Dr. J. W..Trevan’s paper on the 
biological assay of hormones was not read, but in 
the following account of the main brought out 
by the various , use has made of an 
а with which we have been furnished. 

Onlyone of the hormones has, so far, been synthesised 
in the laboratory. Altho the presence of a pressor 
pope rae gland was first shown by 

liver and Schafer in 1894, 1t was not until Igor 
that it was obtained in е state by 
Takamine, who, with greater courage than was shown 
by previous investigators, added strong ammonia 
in excess to the purified aqueous extract of the 
gland and so pitated the base. In the same 

Aldrich assigned it the formula C,H,,0,N, and 
is vds afterwards confirmed: its structure was 
definitely proved by Jowett in 1904, who, by ex- 
haustive -methylation and subsequent oxidation, 
obtained veratric acid and trimethylamine, and 
about the same time the compound was also syn- 
thesised by Stolz. The synthetic uct was of 
course the racemic form: in 1908 Flacher separated 
thé dextro- from the levo- іе+у, treating the 
bitartrate with methyl alcohol, which dissolves the 
former and leaves the latter behind. The pressor 
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effect of the lævo- naturally occurring form is fifteen 
times greater than that of 1ts isomer. 

Although the chemist may have finished with 
adrenaline, to the biochemist and phymologist it 18 
still the central figure in many unsolved problems. 
How does the body make it? What is тіз function 
under ordinary conditions of life? To the first 
question there is as yet no answer: to the second a 
tentative reply may be given, but it is a curious fact 
that, altho adrenahne has so simple a chemical 
constitution, and such a powerful physiological action 
when injected, yet its presence in the body under 

conditions, except in the su glands | 
th ves, has been ely difficult to demon- 
strate satisfactorily : in fact it even been denied 
that ıt has any function ш o circumstances. 
It is probable, however, that it plays a part in the 
maintenance of the tone of the small blood-veesels, 
and also is secreted into the blood stream in larger 
duong uen under conditions of emotional and physical 


It.is interesting to contrast with the history of 
adrenaline that of thyroxine. The administration 
of thyroid gland in myxcedema was tho first example 
of a successful substitution therapy: it is still 
main example of this of treatment, and, except- 
ing bly the oxytocic Pup of the pituitary 
gland, the only example ої a succeesful result being 
obtained by administration the mouth. It is 
stated to have been used ın China for this p 
more than a thousand years ago. But the active 
pO was not isolated until a few years since, 
when Kendall was successful in preparing it. Within 
the last vul ge bap cedar оао 
деше унап, e compound formed when the 
iodine is removed from the molecule of thyroxine. 
Ап account of Harington's work has been recently 
given in these columns (July ro, p. 65), so that 
it will not be further discussed here: it may be 
assumed that the final synthesis is now only a matter 
of time. 

The commercial production of other hormones, of 
which the chemical constitution 13 unknown, requires 
the supervision of skilled chemists in the process of 
manuíacture, and the co-operation of the reeearch 
biochemist in the improvement of existing processes 
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or the discovery of new ones; the physiologist is 
also required, since the detection of the presence of 
the hormone and its quahtitative estimation require 
the use of animal tests in the absence of sati 
chemical reactions. The usefulness of this co- 
tion has never been more successfully shown 
than th the commercial uction of insulin. At the 
present lime firms in Great Britain satisfy all home 
requirements, and have a balance available 
for export, whilst the price is low enough to bring 
the remedy within the means of the pod diabetic. 
Of the hormones of, at present, own chemical 
constitution, insulin and those of the posterior lobe 
of the pituitary gland are the best known. Secretin, 
the hormone which arouses the secretion of pancreatic 
juice at the inflow of the partially digested food 
the stomach into the duodenum, from the 


mucous membrane of which it is absorbed into the: 


blood stream, has been recently obtained in a very 
үш form by J. Mellanby. e active principle of 
e parathyroid glands and the cestrus- ucing 
hormone of ovary have зеет aera 
purified, and methods of biological assay, which are 
probably roughly quantitative, worked out. Of the 
active principles of the testes, the cortex of the 
suprarenal ds and the anterior lobe of the pituitary, 
almost nothing is known’; but our ignorance is not 
due to their non-essentiality, since both the supra- 
renal cortex and the antenor pituitary are essential 
to life, whilst an mkling of ther functions has been 
obtamed from human and experimental pathology. 
An insight into the manufacturing problems is 
ee ee uci ta 
ormones: insulin and the pituitary hormones may 
serve as a basis for the following short description. 
It 1з probable that the active principlee exist in the 
ds 10 a combined form, from which they are set 
by a priate treatment; this ıs certainly the 
case with thyroxine and probably also with adrenaline. 
Under certain conditions the hormones will even 
stand boiling, but, apart from this, their main 
‘characteristic is their ing sensitivenees to even 
quite mild reagents. They are rapidly destroyed by 
autolysis after the death of the animal, being at- 
tacked by proteolytic enzymes, though to varying 


d . : 

Ss ia also probably the reason why the majority 
are inactive when 
relatively enormous doses. Th are extremely 
sensitive to alkalies, but are stable in the presence 
of a acida. ey Pee be either Tenera 
simple proteins such as an albumose or. tide 
or е closely aseociated with them. They adhere 
tenaciously to precipitates formed in their aqueous 
solutions. Thus Dudley obtained a е 
picrate from a concentrated aqueous solution of the 

ituitary hormones, which retained in full its physio- 
ime, activity when re-crystallised from water: 
but on re-crystalisation from dilute alcohol, the 
activity remained behind in’ the mother liquor, 
whilst the were identified as potassium 
creatinine picrate. Abel has recently announced 
the isolation of a crystalline insulin, the activity of 
ey ae ee какрас ГА 
commercial insulin; the у biam bear a remarkable 
resemblance to cystine. ow it is known that if 
edestin is allowed to ise in a solution of insulin 
a great of the activity adheres to the crys- 
tals, 80 t, until further evidence ıs f ing, 
caution should be exercised in accepting Abel’s 
oe be followed in the prod f 

The princi to in the uction о: 
йыз e me large scale must therefore be the 
inhibition of enryme action, and the avoidance of 
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п by the mouth, except in: 


the use of destructive reagents or the production 
of precipitates which remove the activity, except 
where the latter can be used as a method of purifica- 
tion with recovery of the active principles from the 
ipitate. The prevention of autolylic changes is 
ensured by the freezing of the glands immediately 
after removal from the animal. The material can 
then be worked up at leisure and in convenient 
uantities, though slow changes occur in time in 
frozen state, leading to lowered yields. In’ 
working up the glands, every means Should be taken 
to prevent enryme action: thus in the case of the 
pancreas, the frozen glands are minced, the acid 
and alcohol ted at a tem ture of o° C., 
and the whole thoroughly ground; filtration and 
clarification follow to remove, so far as possible, 
traces of adhering enzymes, and the subsequent 
concentration is carried out at a low pressure and 
temperature. In the case of the pituitary gland, 
dehydration with acetone at а low temperature 
destroys the autolytic enrymes, leaving a stable 
poras from which the activity сап be extracted 
Бу water or dilute acid. The acidity of the solutio 
is of great importance in the case of both insulin 
and the pituitary hormones. Moreover, use їз made 
of the fact that insulin is insoluble at pH of about 
5:0 in the later stages of the purification, so that it 
is essential that those working on the insulin plant 
should be able to determine the hydrogen ion con- 
centration of the solutions with which they are 
dealing: a colorimetric method 18 easy to learn 
and gives sufficiently accurate information. In the 
final stages of the preparation of insulin, use is made 
of Dudley's method, precipitation with picnic acid 
followed by addition of alcoholic h oric acid, 
by which treatment the insulin pyorectionde is 
formed and can be precipitated with acetone as a 


ior lobe of the [шу 
. Of which o-1 gm. 


. Large scale working, over а course o 
years probably, seems the only way to accumulate 
sufficient material on .which the biochemist can 
commence his research, and until the iples have 
been isolated in a pure condition, identified and 
synthesised. 

The co-operation of the physiologist will be essential 
in tracing the course of the hormone through the 
necessary chemical manipulations. Moreover, until 
our chemical knowledge of these hormones is complete, 

uantitative estimation of them cau only be carried 
out by the aid of animal tests. By the use of suitable 
preparations or a sufficiently large number of animals, 
the errors in this method of assay can be reduced 
within reasonable limits: thus for pituitary standard- 
isation (on the virgin guinea-pig’s uterus), the error 
of a single test is +20 cent, and for insulin 
ey. +5-10 per cent. Such differences as these 
would scarcely be detected in clinical medicine, ‘so 
that the method of biological assay sufficiently 
safeguards both the physician and the patient. - 
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University.and Educational Intelligence. 


CAMBRIDGE.—Miz. T. C. Hodson has been appointed 
reader 1n ethnology in succession to Dr. A. C. addon. 


EDpINBURGH.—At the graduation ceremonial on 
jur 20, the following, among others, were presented 
or the honorary d. of Doctor of Laws : The Earl 
of Crawford and carres, Chancellor of the Uni- 
' versity of Manchester, a trustee of the British Museum, 
and president in 1916 of the Board of Agriculture and 
Fisheries: emeritus Prof. J. S. Nicholson, formerly 

feasor of economy in the ONE of 
Кашу ; Lord Salvesen, formerly president ot the 
Zoological Society of Scotland and of the Royal 
Scottish бекар че x 

The degree of Doctor of Science was conferred on 
Dr. D. A. W. Fairweather for a thesis on “ Electro- 


syntheus"; Dr. S. R for a thesis on 
“ Studies in the /-transformation of Scattered X- 
radiation’; Dr. J. Muir for a thesis on '' The Flora 


of Riversdale, South Africa "; Mr. J. D. M'B. Ковв 
for a thesis on ‘‘ A Relationship between the Associat- 
ing Power of Optical Isomers, and the Formation of 
Racemic Compounds "; Dr С. Shearer for a thesis 
on “ The Application of the Method of X-ray Analysis 
to the Study of the Organic Aliphatic Series.” 

At the medical graduation ceremonial on July 23, 
intimation was made of the award of the eron 
Prize in practical therapeutics to Dr. Н. Н. Dale, head 
of the Department of Biochemistry апа Pharniacology 
under the Medical Research Councl, for unportant 
investigations on the pharmacological and therapeutic 
action of a series of substances which have effects 
on the funchonal activity of nerve, muscle, ductless 
glands, and other tissues. 


1вкрв.—Мт. А. E. Ingham, Fellow of Tnnity 
College, Cambndge, has been appointed reader in 
mathematical увів m succession to Dr. W. E. Н. 
Berwick. Mr. Leonard R. Johnson has been ap- 
pointed assistant lecturer in agricultural zoology 


Lonpon.—Mr. E. B. Verney has been appointed as 
from August 1 to the University chair of pharma- 
cology tenable at University College. Mr. Verney was 
educated at Tonbridge School, and at Downing College, 
Cambridge. He was assistant in the Department 
of Phymology at University College from 1921 until 
1924, and smce 1924 has been assistant in the Medical 
Unit at University College Hospital. In July 1922 
he was awarded a Beit Memorial Fellowship and was 
re-elected for a 4th year ш 1925. 

Mr. S. J. Davies has been appointed as from 
August т to the University read р m mechanical 
engmeering .tenable at в College. He was 
educated at Н.М. oo] and Technical 
College, Portsmouth Since 1920, Mr. Davies has been 
senior lecturer m engineering at Armstrong College, 
Newcastle-upon-Tyne; he has also lectured at ts 
Technische Hochschule in Charlottenburg and in 
Dusseldorf and Essen. 

The title of emeritus professor of electrical engineer- 
ing ın the University has been conferred on Prot J. A. 
Fleming, on his retirement from the University chair 
of electrical engineering at University College. 





THe honorary degree of D.Sc. of the University of 
Wales has been conferred on Sur T. W. Edgworth 
David, professor of geology m the University of 
Sydney, for distinction as a geologist and his eminent 

posttion in the university Ше of Australia; and on 
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Dr. A. H. Church, University lecturer ın botany, 
Oxford, for his distinguished contributions to botanical 
science. : 


Notice is gi by the Huddersfeld Technical 
College of the forthco &ward of the two following 
research scholarships, of which is of the 1 
value of roo., with remission of fees: The 
Blamires’ (for research in colour chemistry), and the 
Drapers’ Company’s (tenable in the dyeing d 
ment). Particulars of the scholarships are obtainable 
from the principal of the college. . 


Tux College Research Committee of Armstro 
College, Newcastle-upon-Tyne, has recently inita 
a new scheme under the ttle of Senior Regearch 
Fellowship. A member of the staff elected to a 
fellowship is released from teaching duties for one 
year, the Research Committee providing the 
ofa temporary lecturer from the funds a its diopeal 
A first appointment has been made of Dr. б. К. 
Goldsbrough, lecturer in applied mathematics. 


Tue Trustees of the Beit Fellowships for Scientific 
Research at their annual meeting extended the fellow- 
iis оное a year ago to Mr. Rudolf Kingslake for 
mathematical and expenmental researches on the 
properties of optical instruments. Three new fellows 
were elected: Mr. J. Topping for research on the 
calculation of the equilibrium configuration and 
ad t of crystals from the mutual electrostatic and 
repulsive forces, m particular AlO, and PFe40,; 
further extension of the research upon which he 18 at 


resent ed and the calculation of the repulsive 
orces for the nitrate and further comparisons 
of calcite and aragonite; Mr. J. W. Maccoll for 
research in aerodynamics; and Mr. G. H. Mitchell 


for research ee the Borrowdale volcanic rocks of the 
eastern part of the Lake District, more especially in 
the Kentmere and Troutbeck areas, in Kramer y 
of research now being pursued. For the first tme in 
the history of the Trust, the appointments are for the 
dent of two years of for one year 
as erto. 


Tus Education Committee of the London County 
Council, on the advice of its Consultatve Committee 
on Engineering, has awarded Robert Blair Fellowships 
to Mr. Malcolm D. Bone and Mr. Eric W. Fell. These 
fellowships, which are of the value of 450/., are awarded 
to br engineers of high promise to enable them to 
un е research overseas. Mr. Malcolm Bone, who 
is a student-assistant with the Consett Iron Co., is the 
son of Prof. W. A. Bone, of the Imperial College of 
Science and Technology, South Kensington. He was 
educated at St. Albans Grammar School, Mill Hull 
School, the Friends’ School, Sidcot, and the Im 
College. He will now study iron and steel manu- 
facture in continental works, mainly in Germany. 
Mr. Enc Fell is a research student in the University 
of Birmingham who was previously educated at St. 
Aubyns School and Haileybury. Mr. Bone, he 
also proposes to study in Germany and to undertake 
research in the m urgy of steel at the Technische 
Hochschule, Aachen. Four Robert Blair Fellowships 
have already been awarded for research in the United 
States, Canada, and in Germany. The first research 
report written as the result of these awards has recently 
been received from Mr. e Bird, who gained a 
fellowghip two years ago. ig report has been 
forwarded to the Institution of Mechanical Engineers, 
with the result that Mr. Bird has now been invited to 
tise а paper, oe ыб some particular phase of 

is investigations, publication 1n the proceedin 
of the Institution, = 
N 
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Contemporary Birthdays. 


July 38, 1864. Prof. Charles Herbert Lees, F.R.S. 
‘July 30,1856. Viscount Haldane, K.T.,O.M.,F.RS. 
Aug. 2, 1876. Prof. James Wesley Jobling. 

Aug. 5, 1878. Prof. Louis С. Karpinski. 

Aug. 7, 1864. Mr. Oswald H. Latter 

Aug. 8, 1845. Мг. Wiliam Barlow, Е.К S. 

Aug. 8, 1859. Sir Alfred С. Bourne, K.C.I.E.,F.R S 
‘Aug. 8, 1857. 


Prof. Henry Fairfield Osborn, For 
Mem. R.S.(see 163). . : 
Aug. 8, 1858. Bir rancis G. Ogilvie. 


Prof. Lzzs, who'occupies the chair of proe in 
the University of London (East London College), was 
born at Glodwick, Oldham. He was educated priv- 
ately, then at Owens College, Manchester, and at the 
University of Strasbourg. Before engaging in 





pro- 
feasorial work ın London he was lecturer in physics. 


in the University of Manchester. 


Lord HarLDANE, Chancellor of the University of 
Bristol mnce 1909, was educated at Edinburgh 
Academy, the University of Edinburgh (of which he 
was rector, 1905-8), and at Gottingen. He is Hon. 
D.C.L. (Oxon). Among many critical expositions, 
he is the author of “ The Philosophy of Humanism ” 
1922). Lord Haldane is president of the British 

titute of Adult Education. 


Prof. J. WzsrEv Joste was born in Ohio. 
Onginally on the ка of Columbia University, 
he was professor of ology from 1914 until 1918 
in the medical d P Vanderbilt University, 
Nashville, (Tennessee), ing then to Columbia 
occupy the chair of pathology there. 


Prof. Louis C Karpinsk1, mathematician, was 
born at Rochester, N.Y. He was educated at the 
State Normal and Training School, Oswego, N.Y., 
and the University of Strasbourg Since 1919 he has 
been professor of mathematics in the Univermty of 
Michigan. Не is joint author with Н. Y Benedict 
and J. W. Calhoun of “ Unified Mathematics ” (1918). 


Mr. Oswarp LATTER, who has been for many years 
science master at Charterhouse School, was born at 
Fulham From Charterhouse he went to Keble 

. College, Oxford. Sometime Berkeley fellow of Owens 
College, Manchester, he was also a tutor of Keble 
before returning td his old school to take up science 
teaching. 

Mr. WiLLIAM Bartow is a Londoner. He is 
specially identified with researches on crystal structure 
and related problems. Mr. Barlow is a past president 
of the Mineralogical Society. 

Sir ALFRED Bourne, a native of Lowestoft, was 
educated at University College School, London. His 
services to the Indian Empire have been varied and 
distinctive. Successively he has been registrar of 
the University of Madras, botanist to the Madras 
Government, and professor of biology in the Pre- 
sidency College, Me А ў 


Sir Francis Ocuvæ, ап Aberdonian, uated 
at the University of Aberdeen, and, early in his career, 
was on its teaching staff. In Edinburgh he had, later, 
various im t interests. He was principal of the 
Heriot-Watt College there from 1886 until rgoo, 
thereafter, for three years, director of the Edinburgh 
Museum of Science and Art. Transferred to London, 
he was Secretary of the Board of Educaton for the 
Science Museum and Geological Survey from 1910 
until 1920, holding also the directorship of the Science 
Museum. Sir Francis was разара asaistant-sec- 
retary, Department of Scientific and Industrial 
Research, 1920-22. Heis Hon. LL D., Edinburgh. 
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. Societies and Academies. 


DUBLIN 


Royal trish Academy, June 28.—H. Ryan, J 
Keane, and B. O’Donoghue: Some derivatives of 
T-piperonylidene- methylethylketone. The present 
communication describes the results of experiments 
carried out with this substance and some aromatic 
aldehydes. The starting substance, GH, . CO . C(CH,) 
=CH .C,H,.O0,CH,, was пера the condensa- 
tion of pi nal and methylethylketone in the 
presence of hydrochloric acid. By ае of 

iperonal on 4-pi nylidene-methyle tone in 
Шер се ої ан; & compound having the formula 
C,,H,,0, was obtained. This dicondensation deriva- 
tive did not react with a further quantity ирке 
in the presence of alkali, and it was аз being 
1-methyl-4 :5-dipiperonyl-cyclopenten (3)-one (2). On 
treating this compound with alcoholic hydrochloric 
acid, it was converted into the isomeric 1-methyl- 
4°5-dipiperonyl - cyclopenten (4)-one (2). This sub- 
stance with piperonal in the presence of 
alkah to form a tricondensation compound СыНкОт. 
By the action of prperonal on +y-piperonylidene- 
methylethylketone or on the C4Hj40, body ш the 
шее of hydrochloric acid, the same tricon- 

ensation compound CygH,,0, was obtained. This 
derivative is regarded as being 3, уг үе 
1-methyl-4 -5-dipiperonyl openten (4)-one (2). е 
results ob 1 ed tins е А ners similar to those 
found by Ryan and Lennon in their investigation 
on the condensations of aldehydes with methylethyl- 
ketone.—H. Ryan, J. Keane, and B. O'Donoghue: Some 
derivatives of a-piperonylidene - methylethylketone. 
The results of the interaction of s-piperonylidene- 
methylethylketone and some aromatic aldehydes are 
described. By the action of piperonal on the starting 
substance, a compound having the formula С.Н, О, 
was obtained. is dicondensation derivative of 
methylethylketone and piperonal was not identical 
with either of compounds having the same molecular 
formula obtained by the action of piperonal on y-pipe- 
ronylidene-methylethylketone. e last-mentioned 
derivatives are regarded as isomeric pentenones. 
The СН „О, body prepared by the action of piperonal 
on a-piperonylidene- methylethylketone formed a 
tetrabromide and did not react with a further quantity 
of рош It 1s ed аз a-y-dipiperonylidene- 
ylethylketone. the action of piperonal on 
s pipsonylidene ied ethylketone in the presence 
of hydrochloric acid; a tricondensation compound 
Ca H,,0, was obtained. This body was also prepared 
by the action of piperonal on +ypiperonylidene- 
methylethylketone and was proved to bà 3-pi nyli- 
dene-1-methyl 4 :5-dipiperonyl-cyclopenten (4)-one (2). 
—R. К. Boylan: Atmospheric dust and condensation 
nuclei. As a result of observations made in Dublin 
between October 1925 and June 1926, using Owens’ 
jet dust counter and Aitken’s риши; the following 
average values were obtained: dust particles per 
с.с. 1580, nuclei per с.с. 23,800. The correlation 
coefficient between the concentrations of the two 
bodies was 0:73-L0-056. It was found, in confirma- 
tion of the results of Wigand, that dust particles 
would not act as cefitres for cloudy condensation even 
in the absence of the ordinary nuclei. 


EDINBURGH. 


Royal Society, July 5.—]. Tait: Experiments and 
observations on Crustacea vi.) Some structural 
and Physiolo ical features of the valviferous isopod 
Chiridotea. is pi e is found along the eastern 
shores of America. it is peculiar among its ара in 
that it combines the activity of swimming, wallung, 


/ 
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and tunnelling in sand, and the position and arrange- 
ment of its limbs may be interpreted in relation to 
each of these p as well as in relation to its 


habits of feeding——Norman Maclaren: Development 
of Сама. ep tation. The theory put forward 
by Graf von’ pee, that in the guinea-pig the ovgm 


is implanted an tho uterine mucosa after the manner 
of a parasite in virtue of the destructive action of 
its surface cells, has been generally accepted. An 
alternative thdbry for the primary phases of im- 
plantation here brings the process in Cavia 
more into line with what is known to occur in other 
mammals Instead’ of eating its own way Mess ta 
the epithelium, the egg becomes lodged in one of the 
crypts which ho: у occur at the antemesometral 
_end of the uterine lumen. This becomes closed 
y 8 overgrowth of its lips, while the epithelium 
which orginally formed its floor disappears. With 
the disappearance of the epithelium, destructive 
changes supervene in which the whole antemesometral 
~ part of the lumen is involved. The im- 
plantation cavity 18 thus a part of the uterine lumen, 
and the process does not, in principle, differ from that 
which occurs in certain other rodents such as the 
mouse and rat.—W. І. Ferrar: On the cardinal 
function of interpolation theory. Interpolation over 
a set of equi-distant points by cardinal function 
formula is ‘ consistent, з.е. a function which 18 given 
accurately the interpolation formula'applied to 
the values of the function at points o, + sw is also 
iven accurately if w be replaced by any smaller w’. 
S formula Verris of an infinite senes ; мон 
with & correspon infinite integral is considered — 
E. І Ince: Researches into the characteristic 
numbers of the Mathieu equation. (Second paper.) 


SHEFFIELD 


Society of Glass Technology, June 1 and 2.—Sir 
W. Funders Petrie: Glass in early ages. No glass 
was made in t prior to about 100 BC., all 
earlier specimens being imported, probably from 
the Syrians Examples of had been found in 
Syria, in the Euphrates region, which can definitely 
be dated back to 2500 B.c. Only ffty years or so 
elapsed between a time when was а com- 
paratively rare commodity in t and a time 
when it was possibly the commonest conimodity of 
all. Glass vases and glass beads rapidly ‘came into 
очегудау use. At first it was not а liquid 
which was produced, but a glass Rats pr could 
be moulded in the plastic state. No blown glass was 
found in t until one came to an examuhation 
of the products of the Chnstian period. The whole 
of the earliest glasswares discovered in Egypt were 
coloured. It was not until about 1200 в.с. that 
the Egyptians began to make giags by pressing it 
into moulds, and from thence nerds: until the 
seventh century в.с., the colour of their 
got worse and worse, nie the patterns became 
more and more composite. rom year 350 AD. 
the Egyptian glass-makers resorted to the moulding 
of glas in the production of standard weights for 
aid coms, а practice which was later copied by the 

bs. The glazing of stones began in Egypt about 
the twelfth cen в.с. Some of the tiles covering 
the walls of early ian chambers are magnificent 
examples of colouring; not only ba n colours were 
achieved, but also polychromes.—]. W. Ryde: Opal 
glass. A number of commercial and experimental 
glasses have been examined by the X-ray method 
in'order to determine the nature of the ppsctying 
material which separated out. Sodium fluonde an 
cálcium fluoride had separated out from the glasses 
examined The rates of cooling were controlled, 


NO. 2961, VOL. 118] 


NATURE JAD E 


[JULY 31, 1926. 





and varied so that the éffect of the rate of cooling 
on the depth of opal produced could be investigated. 
With slow cooling the size of partes which separated 
out increased until a certain limiting size was reached. 
In bulbs made of o in which the opacitying 
particles are relatively 1 , very little lght is 
scattered back to taveme the bulb agam.—F. Е. S. 
Bryson. The electrical conductivity -of glasses at 


‘ugh temperatures. The electrical conductivity of 


several series of glasses was determined at tempera- 
tures between the softening point and 1150? C. The 
glass was heated in & Beni cylindrical-crucible in a 
platnum wound electric furnace The temperature- 
resistance curves for several glasses bear a close relation- 
ship to the temperature-viscosity curves for similar 
glasses, and suggest the ibility of using conductivity 
measurements as а method of determining ohanges in 
the viscosity of a glassimmediately before being worked. 
—Edith M. Firth, F. W. Hodkin, M. Parkin and W. E. S. 
Turner: The influertce of moisture on the rate of 
meltng and on the properties of soda-lime glasses. 
Moisture was present in amounts ranging from 0:25 
to 15 per cent. in differtnt batches. In general, when- 
present to the extent of not more than 1-2 per cent. 
in soda ash batches and not more thán:3-4 per cent. 
in batches containing both soda ash and saltcake, 
moisture has a beneficial effect on the rate of melting. 
The glasses which were made from batches containing 
saltcake; were refined more easily, and were freer from 
waviness than those prepared from batches contain- 
ing soda ash only. Glasses prepared from batches 
containing more than 5-6 cent. of moisture were 
more viscous and had a shorter working range than 
those"brepared from ordinary dry batches. 


PARIS. 


Academy of Sciences, June 21.—A. Lacroix; Pre- 

i note on en aerolith discovered in the Depart- 
ment ої the Cóte-d'Or and remarks on the clasifica- 
tion and nomenclature of the chondrites.—Charles 
Richet and P. Lassabliére: The protective effects of 
reliminary saline injections on chloroform anesthesia. 
xperiments on dogs have proved that the injection 
of а solution of common salt into the veins before 
administering chloroform increases the resisting 
wer of the heart. The amount of chloroform can 
increased to six times the normal without collapse. 
—Gabriel Bertrand and М. Machebouf: The influence 
of nickel and cobalt on the action produced by insulin 
ip.the rabbit. It has been shown previously that the 
pancreas 18 one of the organs containing largest 
proportions of nickel and cobalt, and preparations of 
insulin are even richer in these two metals. This 
peores the study of the effect of adding nickel or 
cobalt or both to pre tions of insulin and examin- 
ing the руы, eL The effects, which are 
matked, are shown in a series of graphs.—E. Bataillon. 
The membranogen process and the regular develop- 
ment provoked in virgin eggs of Echinus by hyper- 
tonic tment alone.—Pierre Weiss was elected a 
non-resident member in succession to the late G. 
Gouy.—A. Buhl: The integration of Maurer’s equa- 
tions by series of homogeneous funchons.—Armand 
Cahen. Differential equations of the first order linear 
with respect to the function and the vanable.—Renato 
Caccioppoli: Ілпеаг functionals.—AÀ. Tychonoff: 
Abstract spaces.—N. Lusin : An arithmetical example 
of a function not forming part of the classification of 
M. René Baire.—Hennr Bénard: The meracthtude, 
for real liquids, of the theoretical laws of Kármán 
relatng to the stability of alternate vortices —Garsaux: 
The provision of aeroplanes with oxygen. А device is 
descnbed in which a specially constructed Dewar 
vessel containing liquid oxygen replaces the usual 
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cylinder of compressed oxygen :.‘the weight of the 
apparatus is uced’to one-tenth of that when an 
gen cylinder is carried.—Dumanois : The retarded 
dnd кеда: effect produced by antidetonants. ' The 
effect of, the, addition of su substances as lead 
tetraethyl to petrol is to retard ignition.—L. Cagniard: 
The use of the quadrant electrometer ш high-frequency 
measurements’ of.precision.—R. Forrer: The struc- 
ture of the atomic magnet. The deformation of the 
multiplet by the-field. The tmplet in iron.—F. 
Wolfers: Interferences by diffugion.—R. de-Malle- 
‘mann: The rsion- of electrical double refraction 
of camphor. ` ific double refraction of active 
camphor and of inactıve camphor are sensibly 
identical. The 
jowski: The method of preparation of sources of 
КаВ +RaC.—Pierre Achalme and Jacques Achalme 
The influence of the viscosity on the specific rotatory 
power of certain active bodies. Two series of experi- 
ments are described, one in which the concentration 
was kept constant and the viscosity varied by the 
addition of solution of citric acid, the other in which 
the viscosity was kept constant and the concentration 
varied In the first case the calculated specific 
rotatory power varied from 13:6 to 6:2; with con- 
centration variable from 3:75 per cent. to 60 cent 
tartaric acid, viscosity constant, the calculated specific 
rotatory power was practically constant, 8:3 to 8:5 
It is pointed out that this new fact of the effect of 
viscosity is of importance as affecting deductions on 
the molecular structure of active bodies.—Edmond 
Bauer: The electric structure of the molecules, parti- 
cularly mesomorph bodies (anisotropic fluids).—P. 
Surun: The adsorption of some organic acids by two 
activated carbons of different origin. The data given 
are not in accord with the conclusions of Fromageot 
and Wurmser, which were based on experiments with 
Urbain carbon.—F  Bourion and E. Rouyer: Dis- 
cussion of the results obtained in the quantitative 
study of the association of mercuric chloride. Re- 
viewing the work of Linhart, Beckmann, together with 
the results of their own ex ents, the authors con- 
clude that there is equilibrium. between simple and 
double molecules of mercuric chloride at 25? to 40? C. 
for concentrations not greater than 0-37 mol. There 
18 equilibrium between simple and triple molecules at 
* 100* С. and for concentrations er than o-5 mol. 
—E. Sterkers and К. Bredeau: ntribution to the 
study of reactions between solid bodies reduced to the 
colloidal state. . Details of the preparation of calaum 
resinate in а colloidal mill. Fine oleate and mag- 
nesium stearate can be prepared in a similar manner. 
— Ch. Maurain: The relations between terrestrial 
magnetic disturbances and solar activity.—Alb. Егеу. 
The pigments of Stier sits nigra.—Ph. Joyet- 
Lavergne: The heterogamy of the spores of the horse- 
tad and the characters of sexualisation of the 
оса Combes and К. Echevin. The vanatio: 
in the org&nic matter, mineral matter, and especiall 
‘calcium, in tbe leaves of trees during the аска! 
yellowing.—H. Prophète: Contubution to the study 
of the waxes of flowers. rose wax. The resnlts of a 
detailed chemical examination are given.—E. Chemin: 
The developnient of the spores of Colaconema Bonne- 
matsonia._-Mme. L. Randoine and R. Lecoq: Do 
the water-soluble vitamins (B) contained in beer yeast 
exist beforehand in the culture medium? It has been 
shown ш an earlier communication that beer yeast 
and extracts of beer yeast, so far as concerns the water- 
soluble vitamins, have a higher value than that of 
other Saccharomyces or of other yeast extracts of 
different origin. It is now shown that the source of 
these vitamins із the malt extract used as the culture 
medium —]ules Amar. Cellular pigments and 
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ion is normal.—H. }ейгхе-` 


‘structure of the sulphates. 


- 


m" He 2 


physico-chemical actions.—Maurice Рейге: Some 
pose and chemical influences ш hemolysis by 

lytic immunoserums —]. Benoit. Differentia- 
tons, spontaneous and provoked, in the genital glands 
of the Galhnacee —René Fabre: А аресхорров- 
metric method for the study of hemolyms.—L. Mercier 
and Ка arasitic microsporidia of 
Mysis.—. Plantureux: An antirabies vaccine con- 





ond Poisson: 


Ld 
Caps: TOWN. Ер 


Royal Society of South Africa, А 21.—C. von 
Bonde: The chorology of the S. can Heteroso- 
mata with some vele vs "problems. The zoogeo- 
gra bical distribution of the S. African flat-fishes is 
t with. Part I. deals with ecolo 


or environ- 
ment of the species, and Part IT. with chorology or 
their distribution in space A comparison of the 
distribution of the Heterosomata with that of other 


marine faunas shows a remarkable agreement in the 
ratio of their occurrence in deep sea or in shallow 
water, the number of endemic species and the pre- 
nderance of east coast јез. А. Ogg. 
i Зу, А. Humphrey: (т) 
An occurrence of diamonds near Port Nolloth. This 
occurrence is the first to be discovered on the coastal 
belt south of the Orange River. The gravel is 
disposed in alternating layers of loose gravel and 
thin of hard conglomerate in which the 


-constituents of the gravel are cemented together by 


a calcareous ‘cement. This points to a seasonal 
deposition of prave! a stream which was inter- 
mittent in its flow. gravel shows signs of long- 
continued rt and the diamonds also show 


.slight traces of wear. The source of the diamonds 


is probably somewhere within the basin of the 


.Kammas River, with which the watercourse contain- 


ing the gravel was once connected. The diamonds 
are very brilliant, white and well crystallised. (2) 
The chan conditions of Namaqualand. The пуег 
valleys of Little Bushmanland immediately south of 
the Orie River have been formed by the action of 
streams of considerable volume, which cut their way 
through masses of mountains during some far-distant 
pluvial period. The upper courses of the shorter 
tributaries of the Orange in this neighbourhood have 
been gradually filled up with drift sand which has 
encroached from the north and obliterated the stream 
valleys altogether; in some cases mountain ranges 
are ın the of being buried. The climate 
has changed from one with a comparati heavy 
rainfall to its present semi-and character. Similarly 
the Kammas River now no longer carries water to 
the sea, but is in course of filing up its own bed by 
its summer floods, which now spread the detritus 
from the Khpfontein Mountains in wide alluvial flats. 
This portion of Pipe чш represents ап ex- 
ingly old land ace in which valleys are 
р being filled up owing to a decrease in the 
umidity of the climate —R. C. McGaffin and E. 
Newbery: Single potential of the cop electrode. 
Мы figa results have been obtained by different 
workers for the single раа of copper іп solutions 
of its salts. One, at least, of the main factors pro- 
ducing this variation 1s the formation of an insoluble 
film of basic salt by the action-of the electrolyte upon 
the metallic copper Attempts have been made to 
obtain concordant and trustworthy values (a) by 
careful cleaning of the electrode and measurement of 
the potential immediately after immersion, and (b) Бу 
retarding or.if possible, preventing the formation 
of the either by rapid rotation of the electrode 
or by violent stirring of the electrolyte. 
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The State and Science. 


N electing the Heir to the Throne to fill its highest 
office, the British Association has honoured both 
science and itself. Since the Prince Consort filled this 
position in 1859, no member of the Royal Family has 
presided at its functions, and in succeeding his great- 
grandfather, H.R.H. the Prince of Wales has follpwed 
worthily in the footsteps of one who revealed an extra- 
ordinary insight into the possibilities of science, and 
initiated proposals that have led not only to the wide 
dissemination of scientific knowledge, but also to the 
harmonious co-operation of Science and the State. 

The British Association has long been regarded as the 
mother of scientific parliaments, among the most im- 
portant duties of which is that of bringing home to our 
people the significance and value of science to human life. 
No more effective spokesman could have been chosen 
than His Royal Highness, who, by virtue of his great 
experience as a traveller and interest in world-affairs, 
and of his immense popularity among all classes of the 
population, is pre-eminently qualified to ‘convey the 
message of science to the nation and to the Empire. 
The onlooker, he says, sees a great deal of the game, 
and his experiences of things military and naval, his 
contacts with industry, education, public health, 
land-settlement, agriculture, transport, and housing, 
have convinced him that the future of civilisation lies 
“along a road of which the foundations have been 
laid by scientific thought and research." He has also 
come to realise that the future solution of practically 
all our industrial and social difficulties will only be 
found by scientific methods. 

However divergent men’s views may be on the course 
of human progress, whether it is rectilinear, or gyratory 
with frequent interruptions (like the recent traffic in 
Piccadilly Circus), the most pessimistic will admit that 
the thoughts, interests and achievements of men have 
appreciably expanded within modern times, and that 
this development has been attended by a noticeable 
growth in the spirit of toleration. Our universities 
are now open to all classes, creeds, and nationalities ; 
the social ‘cat’ can not only look at the social ‘ king,’ 
but rub shoulders with him on the playing field and at 
charitable functions ; we no longer consign to the stake 
those who practise the profession of necromancy, or 
to the gallows those who unlawfully prey upon their 
fellow-citizens : instead, we give them ‘space’ in our 
popular newspapers, and leave them to the verdict 
of ‘time’ This unfolding of the spirit of toleration 


| is especially marked in the attitude of conservative 


interests towards science, and the Prince is very bappy 
in his allusion to the Oxford Meeting of the British 
Association in 1832, when there was strong opposition 
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to conferring honorary degrees on such distinguished 
-~ men of science as Brewster, Robert Brown, Dalton, and 
Faraday, whom Keble stigmatised as а “ hodge-podge 
of philosophers ” ; and in his reference to the memor- 
able meeting in 1860 when Bishop Wilberforce, at his 
famous encounter with Huxley, displayed an attitude 
of mind toward science that is rarely found nowadays, 
although, as Tennessee has taught us, it is not yet quite 
extinct. Such times are happily past, and even our 
most ancient and orthodox institutions are doing their 
best to march to the syncopated strains of modern 
civilisation. We must not, however, forget that 
feeling of ‘dumb hostility’ toward science and its 
works, referred to by Prof. Lamb in his presidential 
address last year, and again by the Prince on the 
present occasion; or the even more blighting feeling 
of apathy which still stalks in the land. Both these 
negative forces are the consequences of that ignorance 
and lack of imagination which instigated Voltaire to 
remark that although we had a hundred different 
religions, we had only one way of cooking a potato. 

The history of the relations between science and the 
State in Great Britain, which is one of the principal 
themes of the presidential address, was sketched with 
a masterly hand, and nothing in it is more remarkable 
than the long period of delay—more than eighty years— 
which elapsed between the conception of a State depart- 
ment of science and its realisation when the Department 
of Scientific and Industrial Research was established 
during the late War. The time-lag between thinking 
and doing is ascribed by the Prince to’ lack of 
prevision of successive Governments, and to mutual 
distrust between science and the State; to these 
causes we would add ignorance of science and its 
methods, and the conservative attitude of the govern- 
ing classes toward any disciplines which might compete 
with the study of the humanities and with orthodox 
religion. Many of us can well remember the bitter 
controversies which took place during the latter part 
of the last century between the respective champions 
of individualism and collectivism, and whilst the 
contention of the former that the genius‘ of our people 
is ill-adapted to wholesale measures of nationalisation 
or widespread State control, is still held by the majority, 
it is evident that the ultra-indiviqualism advocated by 
J. S. Mill, Herbert Spencer, and others is'equally un- 
suitable as a practical creed. At any rate, time has 
largely solved the problem by the parliamentary 
method of compromise, and if we are not ‘ all socialists 
now,’ we recognise that in certain matters affecting the 
welfare, and even the existence of our people, there is 
a legitimate field of State intervention ; not necessarily 
for the purpose of assuming control, but rather for that 
of rendering assistance and giving advice. 
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Opinions will, of course, vary concerning the nature 
and extent of the fields into which the State can use- 
fully penetrate. Those leaders of modern thought 
who are not obsessed by the mechanical and material 
aspects of Western civilisation, conceive progress to lie 
in & sense of values, and the majority of them admit 
that the cultivation of science, the broad and imagina- 
tive outlook which that cultivation engenders, and the 
application of scientific discoveries to human ends, are 
among the things that really matter to-day. - Security 
in time of war, industrial progress in time of peace, edu- 
cation and national health at all times, cannot be left 
entirely to individual effort and initiative; and the 
only question that arises is the nature and range of the 
help which the State should give. In this connexion, 
the views recently expressed by the Earl of Balfour 
to the Society of Chemical Industry, which are evi- 
dently the views of the Department of Scientific and 
Industrial Research, over which he presides, are of 
interest. Apart from allocating grants to universities 
and the Royal Society, Lord Balfour holds that the 
State should not concern itself directly with promoting 
or assisting fundamental research work: Nor should 
it travel to the other end of the scale by finding ‘capital 
for building factories and acquiring markets. Its 
legitimate sphere lies in helping to bridge the gap 
between laboratory experimentation and full-scale 
industrial operation, and in maintaining institutions 
like the National Physical Laboratory and the Fuel 
Research Station which, among other duties, pursue 
investigations of fundamental problems that are 
common to many industries, and therefore of great 
national importance. 

In the recent attitude of the State toward science, 
the Prince discerns “ a definite step in human progress,” 
which is both novel and teeming with possibilities for 
Great Britain, the Empire, and the relations subsisting 
between them. Few, if any, of us know as much about 
the conditions in, and the needs of, our great overseas 
dominions as does the Prince; and none can speak 
with greater prestige. His remarks on the importance 
of extending knowledge of our overseas termtories, 
on the value of co-ordinating the results of research 
work throughout the Empire, and on the good that 
results from personal contact between scientific 
workers from its various parts, require no emphasis 
from us; but we would point out that much as men 
of science may strive to serve the needs of Empire in 
the manner indicated, their services can only be small 
compared with those rendered by H.M. the King and 
H.R.H. the Prince of Wales, who, by their repeated 
visits to the Dominions, bave strengthened beyond 
measure the natural ties of kinship that attach the 
motherland to her children beyond the seas. 
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Bacteriophage. Р 
The Bacteriophage and йз Behaviour. Ву Dr. Е. 
d'Herelle. Translated by Dr. George Н. Smith. 

Pp. xiv+629. (Baltimore, Md.: Williams and 

Wilkins Co. ; London: Bailliére, Tindall and Сох, 

1926.) 36s. net. 

N indication of the appeal that the subject of 
bacteriophage has made to the interest of bác- 
teriologists is affórded by the fact that, in this second 
book of d'Herelle's, the bibliography contains more 
than six hundred papers, of which more than five 
hundred have appeared during the last five years. In 
taking up the book one has in mind not only the im- 
portance of the bacteriophage in relation to funda- 
mental problems of bacteriology, but also that the 
author was the first to make extensive investigations 
on the subject, under this name, and to demonstrate 
the phenomena by the striking and easily learnt 
technique which made it at once widely known. From 
the beginning of his publications in 1917, he has main- 
tained the view that the bacteriophage is a living non- 
visible virus that exists as a parasite upon bacteria. 
All the facts discovered since that time have been 
interpreted by him on the basis of this hypothesis and, 
аз was to have been expected, it is in the light of this 
interpretation that the book has been written. 

All those who have worked at the bacteriophage are 
not, however, adherents to this view. The phenomena 
produced by the bacteriophage and such properties 
of the active principle (bacteriophage itself) as can be 
determined by controlled experiments, are generally 
accepted. But to many the significance of these facts 
is chiefly in their relation to the possibilities afforded 
for further investigation of the nature and causes of 
bacterial variation and further analysis of bacterial 
metabolism. To these fields bacteriophage has opened 
new and valuable approaches, none the less valuable 
because numerous scientific investigators are unable 
to accept the hypothesis of a living virus. Amongst 
other contributions to the discussion written with less 
advocacy of a particular point of view, those bf Bordet 
(Annales de l'Institut Pasteur, 1925, 39, 717) and Otto 
and Munter (Ergebnisse d. Hyg., Baktertol., Immuni- 
taisforsch., м. exp. Therapie, 1923, 6, т) may be noted. 
The book under discussion is more than a review of 
the subject, it is as well an argumentative exposition 
of the author's views of the nature of the bacteriophage, 
his interpretation of the phenomena produced by it 
and his claim to priority in its discovery. 

The larger part of the introduction of thirty-four 
pages is taken up with mention of observations of 
others so far back as 1892, in which, in the light of 
present knowledge, bacteriophage may have played a 
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part. In several instances it is impossible to be certain 
whether this is a correct surmise, but it appears highly 
probable that the irregular forms of colonies described 
by’ Gildemeister (1917) in cultures of B. iypkosus and 
B. coli were the result of the action of bacteriophage. 
Gildemeister himself is of this opinion. Five pages are 
occupied with a detailed consideration of & paper by 
Twort (1915) which appeared two years before d'Herelle's 
first publication and of which he was at that time un- 
aware. The contention is that the phenomena de- 
scribed by Twort were not due to bacteriophage, 
although this view is not held by most of those who 
have studied the question and written on it. Indeed, 
though the class of bacteria was different and the ease 
of demonstration was less, it is generally accepted that 
the main characters of the two phenomena are identical 
and that Twort recognised the essential facts though 
uncertain as to the interpretation. The peint in con- 
tinuing these arguments for priority is not clear. It 
seems quite certain that d’Herelle was not the first to 
observe the phenomena due to the action of what we 
now term ‘ bacteriophage,’ but, on the other hand, no 
one wishes to detract from the work of d’Herelle, who 
was the first to make extensive systematic investiga- 
tions in the subject, and was chiefly responsible for 
bringing it forcibly to the attention of the scientific 
world. ; 

The book itself is divided into three parts: (т) The 
phenomenon of bacteriophagy, (2) the bacteriophage, 
(3) the behaviour of the bacteriophage protobe. А 
lengthy discussion of these matters would lead one into 
bighly technical fields of bacteriology into which it is 
not possible to enter here or necessary for those who 
are acquainted with the subject. For those who may 
wish to inquire further, d'Herelle's book or the reviews 
that have been mentioned will be of value. 

In general terms the phenomenon of bacteriophagy 
consists of bacterial lysis transmissible in series. If 
one puts a small amount of ‘ bacteriophage’ with a 
culture of a susceptible bacterium in a liquid medium, 
in the course of a few hours the turbidity of the culture 
decreases. Not all the bacteria are destroyed, however, 
and from the lysed culture, subcultures can be obtained 
of bacteria that resist lysis when exposed again in a 
similar way to bacteriophage. If the lysed culture be 
filtered through a Chamberland or similar filter, and 
all the bacteria removed, the filtrate contains a much 
greater amount of bacteriophage than was originally 
put in; the increase may be as much as ten 
thousand times in the course of six or eight hours. 
This process can be repeated indefinitely, the bacterio- 
phage increasing in association with living susceptible 
bacteria upon which it has a lytic action. A similar 
lytic phenomenon may be obtained on solid media if 
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inoculation is made with a mixture of bacteriophage 
and'susceptible bacteria. In place of normal bacterial 
growth there will develop, according to the conditions 
-of the experiment, small clear areas devoid of growth, 
larger irregular areas, or almost complete absence of 
growth. If inoculation be made sparsely to allow 
isolated colonies of bacteria to be seen, some of them 
will be deforme® by the absence of growth in part of 
the area they would normally have covered. 

The bacteriophage is therefore an ‘agent’ or * prin- 
ciple’ that passes readily through filters that retain 
bacteria, that increases in association with living 
bacteria which are susceptible to lysis by it; its 
action upon a susceptible culture shows that all the 
organisms in the culture are not equally susceptible 
but that some are resistant, and if isolated are neither 
lysed by bacteriophage nor permit its increase in asso- 
ciation with them. · 

The bacteriophage was first obtained by d'Herelle 
from the intestinal contents of patients recovering from 
dysentery. A Chamberland candle filtrate of a culture 
of intestinal contents added to a culture of a suitable 
organism produced clearing of the turbidity. Since 
then bacteriophage has been found widely distributed. 
It is present im the intestinal contents of healthy in- 
dividuals and animals, in purulent discharges, in 
sewage, in river water, in soil, etc. In discussing the 
* ubiquity of the bacteriophage,” p. 37, one would 
like to have seen set down along with these other 
sources the experiments of Bordet, who obtained bac- 
teriophage from the exudate that formed after guinea- 
pigs were. inoculated intraperitonealy with B. coli. 
One notes also that the experiments of Otto and 
Munter, who found that bacteriophage appeared spon- 
taneously in some of the cultures in their laboratory, 
are dismissed with brevity. It is a question of funda- 
mental importance whether the phenomena associated 
with bacteriophage are accentuationg of processes that 
normally occur in bacteria. To dismiss these experi- 
ments with the statement that the strains from which 
bacteriophage had been directly derived had been 
* contaminated” with it from the time of their isola- 
tion, that is, that the bacteria and the bacteriophage 
virus had been isolated together from the body is, to 
say the least, a one-sided account and is, in fact, 
begging the question. Р 

The explanations given of the phenomena of bacterio- 
phagy are all based on the author's view that the 
bacteriophage is composed of individual living ‘ cor- 
puscles.’ For example, the mechanism of dissolution 
of a bacterial cell by bacteriophage as seen by the 
author under dark-ground illumination is summed up 
in & paragraph on p. 115, “ . . . the single fact that 
the phenomenon of rupture is ‘ explosive’ in nature 
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shows that the bacteriophage corpuscle certainly pene- 
trates to the interior of the bacterium, and that it is 
in this location that multiplication takes place." It 
is stated without any qualifications in the context, p. 
18, that “ the science of immunity has been held back 
for more than twenty years by the equivocation 
created in the subject by the term ‘lysis,’ which as a 
matter of fact has entirely lost its real significance." 
For this reason the destruction of the bacterial cell by 
bacteriophage is termed ‘ dissolution.’ 

One notes also the manner of mentioning the work 
of others whose results have been difficult to assimilate 
into the author’s thesis. In particular, a sentence on 
р.'213, referring to one whose work is well known and 
accepted, which reads: “the contribution is absolutely 
incomprehensible, and it would seem that he has no 
idea of what in reality is the phenomenon of bacterio- 
phagy," is an illustration of the author's attitude of 
mind. ! 

The second pert of the book deals with the characters 
of the bacteriophage itself. Its behaviour towards 
physical and chemical agents is discussed and a chapter 
is devoted to hypotheses concerning its nature, in 
which this aspect of the subject is extensively pre- 
sented. 

A point of some interest is the introduction of a new 
term to indicate a class or genus which is-to include 
several of the so-called filterable viruses. The defini- 
tion is as follows (p. 359) : 


“Up to the present time the infravisible 
rabies, of variola, of vaccinia, of encephalitis | ica, 
of the animal plagues and of the mosaics of plants, have 
been considered by the majority of biologists as liying 
beings, but this pomt of view has been, however, dis- 
pee Although the proof of the living nature of the 

iophage is only valid for itself alone, it is none the 
less true that the living nature of all the beings which 
present the same characteristics is rendered the more 
robable by the facts disclosed in connexion with the 
ове. These infravisible beings have been 
termed ‘invisible viruses, ultraviruses, ‘ ultra- , 
microbes,’ etc. This does not give them a name, for 
these terms are simply qualifying terms, designating 
their state of invisibility. In presenting the demon- 
stration of the living nature of the bacteriophage I have 
roposed to designate this group of living ‘ micellar’ 
beings by the name Protobes, a term which I have 
applied to the bacteriophage.” ` 


P. 357: “It is to this being, infravisible, parasite of 
bacteria, that I have given the name Protobios bacterio- 
phagus (syn. Bactertophagum intestinale) d’Herelle 
1918.” 

The róle of the bacteriophage in immunity is, 
broadly, the subject of the third part of the book. On 
р. 488 is found, “ With plants, as with animals, anti- 
bacterial immunity is © exogenous,’ it is the bacterio- . 


ts of 


AuGusT 7, 1926] 


- NATURE 


185 ' 











phage protobe. This is a general fact throughout 
nature.” If this were so one might expect important 
results from prophylactic immunisation with bacterio- 
phage and its use in treatment. The final two chapters 
are taken up with these matters, but the enthusiasm of 
the author for his theme has produced an atmosphere 
of hope which will require much further work to be 
justified. Whatever view may be taken of the nature 
of the bacteriophage, it has. undoubtedly a markedly 
destructive action on susceptible bacteria in the test- 
tube, but the principles involved in employing bacterio- 
phage for prophylaxis or treatment of disease are аз 
yet but little understood, and indeed further eviderice 
is required to establish the reality of this branch of 
therapeutics. 

The book, compared with the first one “ Le bactério- 
phage, son rôle dans l'immunité," 1921 (English trans- 
lation, 1922), has increased in size. The presentation 
of almost every aspect of the subject has been expanded. 
A section on ultra-filtration is new. Much of the dis- 
cussion concerning the various hypotheses that have 
been put forward to explain the nature of the bacterio- 
phage is also new. This part of the subject has been 
given attention by most of those who have worked at 
bacteriophage. One is dealing with а filtrable, non- 
visible agent, possessing unique properties, of much 
interest in its relation, on one hand, to living viruses, 
and on the other, to bacterial and cellular lysins and to 
enzymes. In spite of much work, this exact relation- 
ship is still undetermined. 





The Science of Photography. 


(т) The History of Three-Color Photography. By E. J. 
Wall. Pp. x+747. (Boston, Mass.: American 
Photographic Publishing Co., 1925.) 15 dollars net. 

(2) Stereoscopic Photography : tts Application to Science, 
Industry and Educahon. By Arthur W. Judge. 
Pp. xv+240. (London: Chapman and Hall, Ltd., 

. 1926.) 15s. net. 

(3) Die photographisch-chemische Industrie: die Erseug- 
ung und Verarbestung sphotographisch -chemischer 
Praparais. (Technische Fortschrittsberichte, Fort- 
schritte der chem. Technologie in Einzeldarstellungen, 
Band xo) Pp. xvi+363. (Dresden und Leipzig: 
Theodor Steinkopff, 1926.) 18:50 gold marks. 

-TDHOTOGRAPHY, in common with some other 

subjects, has the peculiarity of being both an 
art and a science. The manufacture of sensitive 
emulsions suitable for very variable requirements, 
the design of cameras and optical systems by the use 
of which the light impression is obtained on the 
sensitive film, and the processes of development, 
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printing, etc., are essentially scientific, involving as . 
they do,chemical and physicel problems which are 
often of а very complicated nature. On the other 
hartd, photography is commonly spoken of as an art, 
and it may be sáid that, with few exceptions, the best 
exponents of the art know very little of the science 
underlying the use апа practice thereof. Even in 
connexion with the scientific side, if is true to say 
that the present high standard which has been reached 
in the manufacture of plates, films, and papers, which 
may be used for an infinite variety of purposes and in 
all climes, is due to empiricism and experience having 
far outstripped scientific knowledge; this is also true 
of developers and development, toning, sensitising and 
de-sensitising dyes, etc. At the same time, it must 
be emphasised that since the investigation of the 
scientific foundations of photography was initiated by 
Hurter and Driffield, increasing attention has been paid 
to this branch of applied science, and the effect of the 
results obtained has been very marked on the progress 
of manufacture and on the applications of photo- 
graphy. 

In two of the branches of photography dealt with 
by the works under review, namely, colour photography 
and stereoscopic photography, it is self-evident that the 
scientific basis is all-important, and that any advances 
made must be dependent on progress made in our 
knowledge of colour and stereoscopy. At the same 
time, the necessity of satisfying artistic requirements 
has had a great influence in directing the course of 
scientific inquiry. The third book, “ Die Photo- 
graphisch - chemische- Industrie," treats only of 
matters which are industrial and scientific in 
character, 

(х) Мг. Wall has long been noted for his encyclopasdic 
knowledge of the processes of photography, especially 
of colour photography, and it is not to be wondered 
at that he has produced a remarkable and unique book. 
It is the product of thirty years’ study and search of 
the original literature of colour photography and allied 
subjects, and the author claims, with justification, that, 
“ there is no work in any language which has brought 
together a history and summary of colour photography ` 
comparable to this book.” Reserving the Lippmann, 
Seebeck, and bleach-out processes and photo-mechanical 
reproduction for another volume, the attempt 1s made 
to record, even to the most minute detail, every step 
in the progress of colour photography of both still and 
moving subjects, from the earliest beginnings to the 
early part of 1925; detailed references to the original 
articles or patent specifications are given in every case. 
The first chapter gives the necessary “ Historical and 
Theoretical Data,” after which comes an extremely 
valuable chapter on colour filters and colour screens, 
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the use, preparation, and transmission factors of which 
are given in detail. In three succeeding chapters, still 
cameras and chromoscopes, bi-packs and tri-packs, and 
various optical devices are described. Colour sensitive 
plates, with the methods of sensitising and testing, 
de-gensitisation, and the preparation of photographic 
papers, are fully discussed and a list of sensitising dyes, 
together with their range of action, is given. Subtractive 
processes and screen plates are dealt with, each in five 
chapters, whilst other chapters give an account of 
three-colour transparencies, autochrome stereoscopy, 
dichromate printing, prismatic dispersion processes, 
etc. The chapter on colour kinematography is most 
valuable; this has necessitated & search of the patents 
of all countries, there being practically no literature 
on the subject. 

The great value of this book lies in the fact that the 
practising photographer, the inventor, and the researcher 
will find therein complete records of what others have 
done; time will not be wasted in re-discovering ideas 
already known. In this respect it should be mentioned 
that numerous patents are reviewed which could not 
` be found from the patent office indexes, as they are 
listed only under other classifications. 

Very few errors and misprints have been noticed, but 
occasionally, as on pp. 55 &nd 544, the author's mathe- 
matical equations go wrong, although the right result 
is obtained in the end. 
is limited and Ше type will be distributed as soon as 
printing is completed, otherwise the reviewer would 
have suggested that the various and numerous data 
which аге given in terms of the Fraunhofer lines 
should be expressed in wave-lengths in the next 
edition. 

(2) On the Continent,stereoscopic photography seems 
to be practised much more than in England, and, for 
the most part, the literature has been chiefly in French 
and German. The appearance of an English book on 
the subject is therefore to be welcomed, not only 
because stereoscopic photography forms & fascinating 
hobby, but also because of the applications to which 
it is being put. The anaglyph is being utilised more 
апа more for the stereoscopic illustration of commercial 
catalogues, books, and magazines. 

The reader of the book will probably be sur- 
prised at the extensive арранош of stereoscopy in 
science. 

“ By its aid the microscopist, for example, is able to 
observe stereoscopically and to photograph the minute 
solid objects revealed under his microscope, and 
eventually, in the stereo-photographs, to obtain 
permanent records of these objects in relief. The 
astronomer employs stereoscopic prin сва not only 
to detect the presence of faint stars and binaries, but 
ulso to show in realistic relief the features of the moon, 
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comets, certain of the planets, and also the proper 


positions in space of stars of greater magnitudes 
fo the constellations. The radiographer is 
enabled by stereoscopic X-ray pictures to locate 
exactly foreign bodies in the human system, to show 


the position of flaws, air-pockets, or defects in castings, 
metals, or other е апа "to reveal the internal 


structures of organic bodies and interiors of composite 
bodies and mechanisms." 

It is becoming of increasing importance in aerial and 
land survey, and its possibilities in enabling the student 
to visualise complex diagrams and objects are being 
recognised more and more. 

In order to maintain a popular as well as technical 
interest in stereoscopy, tbe theoretical and analytical 
sections have been reduced to the minimum.proportions, 
but the treatment is sufficient for the end which the 
&uthor has in view, namely, that of interesting both 
the advanced worker and the amateur. Stereoscopy 
with a single lens camera, the selection of stereoscopic 
cameras &nd accessories, the viewing of stereograms, 
photographic processes, and notes, etc., are all ade- - 
quately described before the applications of stereoscopy 
are considered. For those who wish to pursue the 
subject there is an appendix giving a bibliography of 
the literature. There is no lack of illustrations, there 
being some 150 line and half-tone reproductions and 1g 
plates in stereoscopic pairs. 

The author is to be congratulated on a book which 
will occupy & worthy position in English photographic 
literature. 

(3) This book, as its title indicates, is mainly con- 
cerned with the manufacture of photographic material, 
and gives а literature summary covering the period 
from 1914 to the present time. There are four sectionis, 
which deal respectively with : (a) The manufacture and 
testing of photographic dry plates, (b) the manufacture 
and testing of films, (c) the manufacture and testing of 
photographic papers, and (d) the working of photo- 
graphic materials. This last section occupies practically 
half of the book and deals with the testing of photo- 
graphic materials and the usual operations of photo- 
graphy (exposure, development, etc.). Fundamental 
researches on the scientific basis of photography are not 
neglected, but are not dealt with in detail. The German 
aptitude for summarising literature is well in evidence, 
and if this book is used together with the various 
Reports on Photography which have been published 
by the Society of Chemical Industry, it will be invalu- 
able to photographic workers, both those in the industry 
and in research laboratories. 

There are occasional errors, and among these the 
names of English workers sometimes suffer consider- 
ably, as when “ Fog” is written for “ Toy." 

` T. 5. Р. 
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: History and Evolution. 

Theory of History. By Prof. Frederick J. Teggart. 
(Published on the Foundation established in Memory 
of Philip Hamilton McMillan of the Class of 1894, 
Yale College.) Pp. xix+231. (New Haven, Conn. : 
Yale University Press ; London: Oxford University 
Press, 1925.) 145. net. | 

КОЕ. TEGGART'S book is а useful and learned 
contribution to а very important contemporary 
discussion. What is the relation between historical 
method and the method in the natural sciences, and 
especially in that nearest to history, namely, biology ? 


It would be difficult to find any statement so clear and , 


pointedas Prof. Teggart'sof the difference that hasarisen, 
mainly in the last century and especially since Darwin, 
between what one may call the ‘ sociological’ and the 
* historical ’ school among the writers of history. Prof. 
Teggart states it clearly, truly, and forcibly, and traces 
it to its source ; he gives apt and numerous quotations 
from representative thinkers; unfortunately, he does 
not work out his own solution in the same fulness. He 
points out the difficulties, but does not solve them: the 
solution, in fact, demands & prolonged and thorough 
philosophical treatment, far beyond the scope of his 
short essay, and still more of а shorter notice of it. 
However, we may be thankful to him for having cleared 
the ground, and await the more leisured cultivator who 
must come later. 

To take two prominent names as representing the 
two philosophical poles in the discussion, Comte and 
Bergson: as Frenchmen they have the national gift of 
expressing logical extremes, though it would be easy in 
each case to quote amply from the author evidence 
that his own practice was not, and could not be, in 
accord with his own logical presumptions. Comte is 
fully, and on the whole justly, treated by Prof. Teggart 
as the most powerful voice in the nineteenth century 
in favour of the sociological, or generalising, view of 
history. That view maintains that in the limit, that is, 
if our knowledge were complete, and in proportion as 
our knowledge increases, we can formulate ‘laws’ for 
history and neglect particular events and personalities ; 
that, in the limit, human history would become, like 
astronomy, a completely reasonable evolution of an 
idea, or set of ideas, which with adequate knowledge 
might always have been predicted beforehand as we 
predict the movements of the heavenly bodies. That 
is the extreme, logical or determinist point of view, and 
it was fortified in 1859 by Darwin's formulation of 
evolution &s proceeding by an infinite and unceasing 
series of minute variations. Its extreme opposite can 
be found in M. Bergson's view that every human action 
is a new and creative thing, and that our actions be- 
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come more perfectly human just in so far as they are 
free and undetermined by previous happenings. His- 
tory, therefore, which is an account of human action, 
cannot be a science, because it deals with the particular 
and individual, whereas science is always making 
general conceptions from the recurrence of particulars. 
Prof. Teggart illustrates this attitudg from the two 
leading thinkers in the nineteenth century who reacted 
against the generalising and intellectualist attitude in 
human affairs—Schopenhauer among philosophers and 
Ranke among historians. This part of his book is the 
most impressive. 

Where is the plain man to take his stand, especially 
one who comes to bistory from the orderly discipline of 
the natural sciences ? He will say, in the first place, 
that neither of the extreme philosophical points of 
view can be wholly true; he will deny, on one hand, 
that every human action or event can be properly 
treated as merely individual; he will be sure that 
there are, if not ‘laws,’ at least connexions, movements, 
and tendencies in history. On the other hand, he will 
be equally sure that exact formulation, as in the case 
of mathematics, or prediction, as in the case of astro- 
nomy, is out of the question in history or sociology. 
He will look in history for general similarities and 
general movements containing an infinite variety of 
individual difference and freedom of development. To 
reconcile this apparent contradiction is one of the 
greatest and noblest objects of human thought. 

Two limited and definite suggestions may be made 
here, appropriate to Prof. Teggart's book. One is that 
he makes no allowance for the increasing importance 
of the history of thought in general history. This is 
the most characteristic and decisive thing in the history 
of history-writing in the nineteenth century. Whewell 
was its first exponent in Great Britain about а hundred 
years ago, one of the first exponents in the world of the 
history of science as a whole. This aspect of history 
has made increasing strides ever since, and has now 
several organs and a mass of literature in all leading 
educated communities in the world. Now in so far as 
we look on the history of scientific thought as а guiding 
thread in general history, so do we perceive an orderly ` 
advance and a community of mankind. Above all, 
it enables us to take a more decided line on the other 
and last point on which we will comment on Prof. 
Teggart. He ends bis book by saying that the diffi- 
culty which he has been discussing wil be largely 
solved “ if we recognise the difference between a beliaf 
in progress and a belief in the possibility of progress.” 
The difference will not appear so great between the 
two attitudes if we reflect that a belief in the possibility 
of progress, that is, in the future, depends on the estab- 
lishment, by history, of progress in the past: and, as 
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the progress of science is the most obvious and measur- | Monumenia Medica. Under the General Editorship 


-able thing in history, those, like Prof. Teggart, who 
would build their faith on the ‘ possibility’ of progress 
n general, must turn to the annals of systematic and 
objective thought. © F. S. MARVIN. 


„ Our Bookshelf. ME 
Essex: ам Outline Scientific Survey ; including Geology, 

Botany and Zoology. Ву Members of the Essex Field 

Club and others. Prepared on the Occasion of the 

Congress of the South-Eastern "Union of Scientific 

Societies at Colchester. Edited by G. E. Hutchings. 

Pp. 133--4 plates. (Colchester: Benham and Co., 

Ltd., 1926.) 35. net. 

-Tms " Outline Scientific Survey," published in cob- 
nexion with the recent Co of the South-Eastern 
‘Union of Scientific Societies, at Colchester, should 
prove of wide and pora interest. Consisting of a 
: series of articles by well-known field naturalists, it 
provides a detailed account of past researches into the 
geology, botany, entomology, ornithology, crustacea, 
etc., of Essex, summarising the great volume of work 
accomplished by the Essex Field Club during the 
forty-six years since the club was founded, and work 
done by earlier Essex naturalists. 
~ Covering a wide field, the articles are necessarily con- 
‘densed, and will ap to scientific workers rather than 
to the general public. The value of this survey is 
enhanced by the bibliographical notes appended to each 
article, and by the geological sketch map of the county. 
A useful index of the survey is also provided. 

Owing to limitations of time and space, omissions 
could scarcely be avoided. One finds in the survey no 
mention of the mammals, reptiles, and fishes of Essex. 
These have been fully dealt with by the late Dr. Laver, 
past president of the Essex Field Club, in а special 
memoir published by the Club, and also m a report upon 
Essex and Kent sea fishes, compiled by the late Mr. 
E. A. Fitch, also a past president of the Essex Field 
Club, collaborating with the late Dr. Murie, published 
by the Essex and Kent Sea Fishery Board. Another 

ial memoir of the Essex Field Club deserved atten- 
tion, namely, the very complete report upon the Essex 
earthquake, by Meldola and White ; and 1t is surprising 
to find no reference to the historic and world-renowned 
‘native oyster '—a variety of the oyster confined to the 
estuary of the Thames. The oyster fisheries of Essex 
have certainly been protected for more than seven 
centuries, probably for, more than a thousand years, 
and possibly from Roman times. As the partridge and 
pheasant, similarly protected, are always included in 
British bird lists, we should have expected the Thames 
Estuary variety of oyster to figure in a scientific survey 
of Essex. An exhaustive account of this fishery by a 
member of the Essex Field Club appears in the Essex 
“Victoria History," and later a pamphlet was published, 
compiled by the late Dr. Laver, who took а keen 
interest in this fishery. The small but interesting 
pyrites industry formerly on the Essex coast, an account 
caf which (by a member of the Club) is included in 
the Essex “ Victoria History," also deserved mention. 
“These omissions could be remedied, in later editions 
or reprints of the survey, by a brief editorial note. 
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of Henry E. Sigerist. 3: The Earliest Printed 

Literature on Syphilis ;. being Теп Traciales from 

the Years 1495-1498. In complete Facsimile, with 

an Introduction and other accessory material by 

Karl Sudhoff, adapted by Charles Singer. Pp. 

xlviii + 352. ndon: D. Stanton, 9o North Road, 

N.6; Florence: К. Lier and Co., 1925.)- n.p. 
OwrNG to rearrangements, incorporations, and other 

es, this beautifully printed and illustrated work, 
which forms the third volume in the series of “ Monu- 
menta Medica;" of which the second was reviewed by 
us some months previously (МАТОВЕ, December 5, 
1925, p. 811), is, as Dr. Singer remarks in the preface, 
almost & new work rather than a translation. The 
writers whose works are reproduced in facsimile are 
Konrad Schelling of Heidelberg, physician to Philip, 
Elector to the Palatinate and friend of the humanist 
Jakob Wimpheling, Joseph Grünpeck of Burckhausen, 
himself a sufferer from the disease, Niccolo Leoniceno 
of Vicenza, whose pamphlet was published by the 
great humanist printer Aldus Manutius at Venice, 
Hans Widmann -of Tubingen, Caspare Torrella of 
Valencia, who was physician to Pope Alexander VI. 
and treated his son Cesar Borgia for syphilis, Corradino 
Gilino, who recommended the heroic treatment of 
application of a red-hot iron to the head for curing the 
salivation caused by mercurial inunctions, Bartholo- 
meus Steber of Vienna, Natali Montesauro of Verona, 
the first to describe clearly the ostescopic pains of 
syphilis, and Antonio Scanaroli of Modena. Their 
contributions to the history of syphilis, while none of 
them is without considerable interest, are of very 
unequal value. With the exception of Grimpeck’s 
phlet entitled “Ein Hübscher Tractat von dem 
rsprung des bosen Franzos," all the tracts are written 
in Latin. 

Prof. Sudhoff regards the work of Torella entitled 
“ Tractatus cum consiliis contra pudendagram seu 
morbum gallicum,” as the most valuable of all the 
tracts, inasmuch as it is the least prejudiced, the 
freshest, and the least academic. Perhaps the next 
most interesting pamphlet in this collection is that 
entitled “ Ре pustulis et morbo qui vulgo mal de 
franzos appellatur" by Hans Widmann, who dis- 
tinguishes the French disease from leprosy, holds the 
breath of the sufferers to be contagious, and regards the 
rashes and, above all, the affection of the mouth, as 
characteristic of the disease. 

As Prof. Sudhoff points out in his foreword, the 
works reproduced will prove of interest not only to 
epidemiologists and medical historians, but also to 
students of the history of culture and the art of printing. 


Dialogues ın Limbo. By George Santayana. Рр. 
vii--193. (London: Constable and Co., Ltd., 1925.) 
ros. 6d. net. : 

Tue dialogue form enjoys a mild vogue among American 

philosophers, and it is hard to imagine any more 

briliant nent of it than Mr. Santayana. It 
expresses bly the subtle irony of his delicately 
perceptive intelligence. Of the literary success of his 
experiment there is no question. Yet interpretation is 
hard, for, as in all living discussion, the emphasis shifts 
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апа опе балп} certainly infer what.the Жекше d 18. 
The scene is Limbo. The spirit of the earthbound 
stranger holds converse with the illustrious shades— 
Democritus, Aristippus, Alcibiades, Socrates and the 
rest—who manage to retain a stronger personal identity 
than even Mr. Broad’s ‘ psychic factor’ would explain ; 

.and much of their discourse is at variance with the 
‘Life of Reason.’ For there, at all events, Mr. Santayana 
has declared himself on the side of reason, has shown 
how, from the raw material of human character, its 
diversity of impulse and of passion, reason has to create 
some kind of harmony; but here the issue is less 
certain 


Of all the shades, Democritus is endowed with the 
EAE nderit power and energy of conviction; and he, as 
terialist, is clear enough that the life of reason 
is largely illusion, and that “ the chief and most lasting 
illusion of the mind is the illusion of its own import- 
ance.” True, the illusion is necessary and in its way 
beneficent ; for the state of wisdom is “ an evanescent 
madness when the dream still continues, but no longer 
deceives.” Even Democritus, however, can scarce tell 
whether it is more important that the dream should 
continue or that it should not deceive. Оп one side, 
the practical business of life requires its endurance, 
since only so can we forbear the bewilderment of 
ultimate inquiry, and like Protagoras take the way of 
establishing, by the support of tradition and experience, 
a valid conventional distinction between sane beliefs 
and mad. Yet, when the d t challenge comes, 
Democritus is impelled to the vow, “ I will dismiss and 
expel every remnant of illusion, even in myself, in order 
that nothing of me may remain save the atoms that 
compose me "—truth before aught else. So, too, in 
a not dissimilar ethical discussion, the dialectic of 
Socrates can overthrow the vaguely emotional demo- 
cratic theory of the stranger; but makes less headway 
against the stranger's version of the teaching of his 
prophet of human love and gentleness. 
There is no fnality here: no set conclusion, jt а 
lively and sensitive һап of the issues, and в 
breathless brilliance of fine de H. J. W.H 


An Introduction to Historical Geology: with сане 
Reference to North America. By Prof.: Willi 
J. Miller. Second edition. Pp.xvi+399. (London: 
' Chapman and Hall, Ltd., 1925.) 135. 64. net. 


Pror. MiLLEZ's “ Introduction to Historical Geology ” 

is not quite so successful as his “ Physical Geology,” 

recently reviewed in these columns. The fundamental 
principles of stratigraphy and the o ic inferences 
are carefully dealt with, and the book contains very 
useful summaries of Palieozoic and Mesozoic life-forms. 
Indeed, diim iik the book the paleontology is well 
done. But physical history is especially emphasised, 
and yet here the treatment follows the conventional 
lines of older text-books and fails to include the results 
of much modern work. In d with geological 
time the author is particularly old-fashioned. Не 
writes, “ the Cambrian period represents а long time, 
the best estimates 

years. . Though 
no means equal i in dueton, the best estimates would 
make no one of them less than 1,000,000 years long.” 
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The term “ best evidently applies to the old estimates 
of Walcott, and implies ignorance of, or indifference to, 
the magnificent ‘work of Barrell in this field. More 
attention might also have been devoted to the. 
graphical researches of Schuchert, which reveal at 
least eighteen great mariné transgressions over the 
North American continent. The book is well printed 
and illustrated, but reveals no бшу of either 
point of view or treatment. 


Sahara. B Buchanan. Pp. ху+301+78 
plates. (London: John Murray, 1926.) 217, net. 


Capt. BUCHANAN has added to his previous works on 
Africa another valuable book in which he shows his 
power of descriptive writing and his insight into the 
native mind. His journey on this occasion was across 
the Sahara from Kano by way of ar to Touggourt 
and Algiers. The main objects of journey were 
to secure kinema h films and‘ make studies in 
natural history. Happily he avoids the monotonous 
iteration of daily marches and incidents of camp life, 
and succeeds in giving а series of vivid pictures of the 
Sahara, its animal Ше and its people. While the 
interest is mainly in natural history, there is а great 
deal of geographical value in the book. In fact, few 
volumes give better impressions of the vastness and 
solitude of the desert. It is a pity that the small map 
is wholly inadequate for а book of this importance. 


Nature, Thought and Personal Experience. By Dr. W. 
Tudor Jones. Pp. xii+182. (London: Williams 
and Norgate, Ltd., 1926.) 7s. 6d. net. 


Dr. Tupor Jonzs has consciously or unconscious 
come under the influence of the new doctrine which 1s 
being preached in science under the descriptive title 
emergence. The theory of emergent evolution is an 
attempt to interpret the process of the cosmos as a 
succession of ‘levels,’ each level being characterised by 
new properties which, though the outcome of the 
conditions of the previous level, could not be predicted 
from it. With his well-known zeal for the recognition 
of moral and religious values, Dr. Tudor Jones applies 
this as a rationale of the relation of Nature and thought 
in personal experience. Though dealing with values, 
he never loses touch with the actualities of positive 
science. 


My Flight to the Cape and Back. By Alan J. Cobham. 
Рр. vit+70. (London: A. and C. Black, Ltd., 1926.) 
rs. 64. net. 


Tms small volume is a modestly told record of the 
great achievement of Mr. A. J. Cobham in flying from 
London to Cape Town and back last year. It was nota 
hurried flight, as 1 y halts were made at several 
places on the route via Italy, Greece, Egypt, the Nile, 
the Lake Plateau and Bulawayo, but it was most 
successful and singularly free from mishap. The 
reader may regret the lack of adventure, for Mr. Cob- 
ham does not even embroider his story, and makes 
slight of every incident. But the absence of sensation 
is a tribute to the skill of the pilot and the worth’ of 
his machine. There are several interesting aerial 
photographs. 
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Letters to the Editor. 


[The Editor does mot hold himself responsible for 
Кы on айз лы . Neither 
can he fo return, mor io correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous communications.) 


e Lightning. ux 

IN а recent and very interesting article Oe Roy. 
Soc, A, pon 1926, May 1), Dr. G. C. Simpson 
advances a theory of the method of advance of a 
lightning stroke. ‘As he concludes that there can 
be no substantial stroke of negauve charge, perhaps 
it would be better to say that he develops a theory 
of the advance of a positive stroke, meaning by thís 
the advance of a stroke of positive charge. A short 
time ‚ 1 Pocos (Journ. Frankhn Inst, зот, 
485-496, 1926, April) a theory of the advance of-a 
negative stroke. “As the two theories are apparently 
conflicting, it 1з desirable to consider the conflict in 
order to see in how far it is real, and in how far thé 
theories are merely complements one of the other. 

Dr. Simpson аы the advance of the stroke as 
dependent upon the flight of free electrons. In this, 
the two theories ¿gree Не says nothing about the 
“source of the electrons, but I imagine that no serious 
objection will be raised to the assumption that essen- 

y all result from collisions of rapidly moving 
electrons, or ions, with зару He pictures the 
itive stroke as the advance of a positively ed 

Pinus extending from the cloud, the dE iei 
from a continuous sucking of electrons from an 10 
region immediately ahead of the tip of the tongue, 
the branches of the stroke being formed in the same 
manner at places determined by the irregularities 
of the field 

But what ionises these regions ? If the field at the 
tip of the tongue 1s sufficiently intense, the positive 
ions in it will be driven forward with such velocity 


that they will ionise the air. In such fields, the 


effective ionisers, 
ve 


electrons so liberated To be vey ae 
thus increasing the supply of electrons and o 
ions. Thus the Sapte wil advance as а t of the 
De of its constituent lons, and the progress 
be continuous so long as the field at the tip remains 
sufficiently intense. If we regard the tip of the tongue 
as a region somewhat to the rear of the advance ions 
which produce the ionisation, this picture accords 
closely with what seems to be Dr Simpson’s concept. 
Under favourable conditions, such an advance could 
certainly occur. But in order for branches to be 
formed such a process, not only must the field be 
i , but also along the main spark the several 
regions of maximum lateral intensity must be small 
and quite definitely circumscribed 
Its difficult to believe that the field can have the 
very fine-grained structure necessary for the wonder- 
fully rich dovelopenent of branches which is frequently 
observed. This seems to call for another explanation. 
Our present conceptions of the nature of the discharge 
of electricity through gases suggests that the branches 
are not outgrowths from the trunk, but ingrowths to 
it. In the region within which the intensity of the 
field is sufficient to confer upon a free electron the 
ionising vel , there occurs, here and there, a stra 
free electron of these 13 sucked in bv the field, 
and ionises the eir along 1ts path, and the electrons so 
freed join it in its | biis) piu еи 
in ing swarm ot electrons u e 5 
The number and distribution of the ыша аге 
determined, not by the irregularities of the field, but 
by the number and distribution of chance electrons. 


. NO. 2962, voL. 118] 


The trails of the electrons are itively ; | 
they are exactly similar to the tongue pcterel be 
Dr. Simpson, but each arises from a negative stroke 
to the tive region, rather than as a positive stroke 
from t region. The trails extend the field, and 
may pick up other stray electrons which otherwise 
would not have been caught. ‘Thus a branch may 
grow inl and may branch. In the same manner , 
the main harge, or tongue, may advance, not by 
pushing forwürd, but by successive negative strokes 
towards iL A much weaker field will suffice for this 
type of advance than for the other. . 

ven when there 1з ionisation by positive ions, 
there must in any actual case be ionisation by stray 
electrons also, and as the mobility of electrons far 
exceeds that of itive ions, it would seer that the 
path would be blazed by them rather than by the 
positive ions, and that the latter would merely 
enhance the charge of the blazed path and the 
current along it. In this case the path of the 
advance 18 determined by a succession of negative 
strokes, each from a stray electron st a 
distance from the tip of the tongue; and the effects 
of such a stroke will be similar to those produced by 
what I called an upward stroke of negative charge. 

There seems to no reason for doubting that a 
positively charged tongue, formed in either manner, 
might reach down into а region in which the field 
rior to its advent was very weak, or even adverse 

the advance. 

Dr. Simpeon considers that the advance of a 
negatively charged tongue is impossible, because the 
mutual repulsion of the electrons would cause в 
continued broadening of the tip. This, however, 
depends upon the conditions of the roblem. If the 
tongue consisted of a swarm of free д ает and if it 
was not subjected to ап external field, then it would 
certainly broaden out. But if it is subjected to a 
longitudinal field which is 1ntense as compared with 
the cross-field due to the mutual repulsion of its 
constituent electrons, then the paths of the electrons 
wil make only small angles with the axis of the · 
tongue, and at the tp the path will be апа! In 
this case, the growth will be axial, but there will be 
& lateral wastage. The electrons passing away from 
the axis will soon reach a field which is so weak that 
they lose their ionising power, become ions, and cease 
to migrate with si cant velocity. i 

There are also other difficulties. It is not clear 
how a negative tongue reaching some distance from 
а cloud can ever form if the field is not sufficiently 
intense to Confer upon the itive residues an 
ionising velocity. If the positive residues take no 
active part in the ionisation, then as stray electrons 
near the cloud are driven away by the field, ionising 


the air as they go, they form a swarm of electrons 
which is se from the cloud by a trail of positive 
residues. t is formed 1з not a tongue of negative 


ions reaching from the cloud, but a flying swarm, or 
dart, of electrons which is cut off from the cloud. 
On the other hand, if the field near the cloud 1s so 
intense that the positive residues acquire the ionisin 
velocity, then they will serve as a continuing source o 
electrons, and a long tongue, or dart, of electrons will 
form. Pilsen Sie rein to the field of the dart as 
well as to t of the cloud, the forward portion of 
such a dart may acquire a tremendous velocity ; 
this will facilitate its pessage, and also reduce 
lateral wastage. But still there 18 no long tongue of 
negative ions extending from the cloud, there 1s 
nothing analogous to the tongue of itive ions, and 
apparently there cannot be. But.there will be high- 
darts of free electrons. These and their highly 
ionised trails are essential features of the picture w 
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I proposed for the negative stroke. Many charac- 
teristics of lightning strokes can be satisfactorily ' 
correlated by means of such a пер 

With reference to the object struck, there are 
probably two main of strokes :' (1) The positive 
stroke, in which a positively charged e of ionised 
air extends from the cloud to the object; (2) the 
negative stroke by an electronic dart, of which the 
highly ionised trail extends from the cloud to the 
object. In general, the initial effects of the second 

be more abrupt, more deep-seated, and more 
rending than those of the first. 

The ‘positive tongue theory advanced by Dr. 
Simpson and the electronic dart theory proposed by 
myself are not conflicting, but mutually ре 
mentary. The apparent conflicts, in so far аз they 
are not a mere matter of words, arose solely from 
misconceptions, on one side or the other, regarding 
the completeness of the picture being presented. 

N. Ernest Dorsey. 








2101 B Street, ЇЧ W., 
Washington, D.C., 
june 9. 





IN the parer referred to by Dr. Dorsey, I discussed 
how a lightning flash is propagated from a positively 
көлү жер In that paper, of set purpose, I did 
not how the ionisation takes place, relying on 
the simple statement that ionisation does take p 
when and where the field exceeds a certain un- 
specified minimum value. I did this to avoid 
discussion of details which were unessential to the 
main purpose of the paper. But as Dr. Dorsey now 
raises these questions they must 'be considered, 
although the correspondence columns of NATURE are 
not appropnate for the full discussion which they 

y require J must therefore be content with a 
few remarks on his main points. 

There can be little doubt tbat free negative electrons 
‘which are always present in the. atmosphere play 
some part in the ionisation accompanying S paie 
discharge; but all the evidence, in particular the 
sharp boundary of the disc e channel, points to 
this action being confined to the immediate neighbour- 
hood of the channel. In fact there is reason to believe 
that it 1s confined to the small region at the extreme 
tip of the advancing channel, where alone, in my 
opinion, the field is sufficiently strong to cause 
appreciable ionisation. 

ith regard to branching, Dr. Dorsey says: '' Our 
preeent conceptions of the nature of the discharge of 
electricity through gases suggests that the branches 
&re nót outgrowths from the trunk, but ingrowths 
to it.” I wonder to whom the word “our” in this 
Sentence refers, for naly I cannot form any 
such conception. To me it is quite inconceivable that 
the branches grow from their tips inwards, finally 
uniting to form the trunk. This would mean that 
the electrical discharge starts in the weakest part of 
the field and not, as one would where field 
is strongest, near to the charged cloud. 

The second half of Dr. Dorsey’s letter is of more 
fundamental im ce. He describes darts of 
negative electrons which are shot out of negatively 
charged clouds. It 1s not to understand Dr. 
nitet obire from this letter alone; but by reading 
his o publications I have come to the conclusion 
that his darts are very Ше different from the negative 

i es which I considered and rejected in m 
Royal ty paper. I did not er that suc 
negative di ев are impossible ''because the 
mutual repulsion of the electrons would cause а 
continued broadening of the tip," as stated by Dr. 
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As a matter of fact, the mutual repulsion 





Dorsey. 


“of the electrons never entered my head when writing 


the paper, for.any such repulsion is infinitesimal in 
comparison with the fields which exist where ionisa- 
tion takes place. The negative electrons would 

out at the tip of a negative discharge, if such could 
form, not because of mutual repulsion, but because the 
field under which the electrons move is divergent 


at the tip. 
If it ıs granted that ionisation takes place where 
the field 15 a maximum, then thé lines force must 


diverge from that maximum. It is because the 
electrons move inwards for a poative discharge and 
outwards for a negative naan that the former is 
possible and the latter impossible It is this diver- 
genco of the field of force which would prevent the 
ormation and existence of the darts ımagined by 


Dr. Dorsey. С. С. SIMPSON. 





Butterfly Migration . 


In NaTURE, September Y 1925, Dr E. P. Felt, 
State Entomologist of New York, in an article on the 
к, of tterfles and Other Insects," said,. 
“Tt is our belief that determinate flight is a com- 
paratively small factor in promoting the spread of 
insects, and that in many cases this is accomplished 
largely by drifting with the wind, . . . There are a 
number of records of apparently determinate move- 
ment by butterflies, . . These cases may IDE 
a true tion, though this 18 scarcely established 
by available data.” 

In a later article, “ Physical Basis of Insect Drift,” 
Nature, May 29, 1926, Dr. Felt continued the 
discussion said, “ the general tendency has been 
to explain апу wid movement as a migra- 
tion, that is, & somewhat determinate or purposive 
movement by hosts of insects. This attitude ів due 


in to our very limited knowledge as to the 
movements of the u air currents, . . . Turning 
to the western i , there are several records 


of enormous swarms of this butterfly, Vanessa cardut, 
ene observed in арра migration in southern 

ifornia in r924 апа 1926, the movement being 
from the south-east to the north-west. One of the 
observers suggests that the source or the origin was 
either the foo of the Sierras or the Sierras proper. 
There is a possibility that these swarms originated 
at a considerably ter distance. They may have 
been carned into upper air in regions bordering 
desert areas considerably farther south or south-east, 
in much the same way as suggested for this insect 
in the eastern hemisphere, since we have in both 
extensive desert areas constantly producing con- 
vectional currents, and after a certain altitude is 
attained, the probabilties of extensive drift are 
certainly excellent.” 

Doubtless the movements of some insect swarms 
cannot be explained without the help of the winds. 
But what is needed, at least in case of the 
California ' migrations,’ before a general conclusion 
is drawn, is a careful accumulation of facts. In the 
early spring of 1926, there was a migration of the 
' pamted lady’ through Palo Alto, California, in the 
Santa Clara Valley. The movement lasted several 
days and cannot by any possibility be explamed by 
wind drift. Neither the origin nor outcome of this 
migration is known; it is not even known whether 
the swarm. started from one area or was cumulative, 
picking up members as it went; but at the height 
of the movement the facts were so plain that they 
could not be misin ; ing the two da 
of March 25 and 26, 1926, I was out of doors nearly 
all the time and my official duties took me over an 
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area of several square miles in the town and its па widely distributed throughout Britain. In the 


outskirts and to the open fields. I had 
to watch the flight at least six hours on each of those 
two days, 2 

The flight was from south-east to north-west ; 
that was natural enough, for nearly e ing in 
California trends that way-—the great eys, the 
mountain ranges, the earthquake faults, the highways 
and the railways. Even the people drift that way. 
The numbers of the butterflies were so great that 
thousands of them were 1n sight at times in the open 
Spaces. Prof. Doane, of the department of Entomo- 
logy ät Stanford Univermty, paced some of them 

found them going at a of fifteen miles an 
hour. ‘Many south-bound motorists had their 
windshields entirely obecured by the little insects 
crushed on the glass their impact with the car. 
Radiators also became clogged by them,” . 

The flight was straight, swift, steady and con- 
tinuous, and all its features were in v iki 
contrast with the movements of the few 
butterflies that were flitting about at leisure The 
whole movement left the impression of wild en ; 
oe ешо direchon. І watched car у, 
but I did not once during the two days see one of 

the butterflies alight during the: hours of flight, 
except in one dou сазе; and before I could 
it, 1t was off again . 
- Aside from all the characteristic features of the 
flight itself, the records of the U.S. Weather Bureau 
for those two days make the wind drift hypothesis 
altogether untenable. What wind there was was, 
from the north-west and the flight of the butterflies 
was against it The barometric pressure was low ; 
and explamung the шаш in the western part of 
the country the weether report said, '' This е 
distribution has been attended fair and warm 
weather in California." The highest temperature 
-for the 24-hour period of March 24 was 84° F. 
and the lowest 50°. The weather throughout the 
State was fine and steady; the winds were good- 
weather winds, '' gene to moderate, northerly." 

Such waves of life being occasional and not 
periodic, long-conhinued and systematic observation 
over large areas may co-ordinate their occurrence 
definitely with winter and spring weather conditions 
favourable to mass production.and survival of the 
butterflies. Those same conditions may stimulate to 
еее е пц шше ае 
‘The weather certainly a profound effect not only on 
the number of broods but also on the intensity of insect 
life in the case of the little yellow ‘alfalfa’ butterfly, 
so destructive, in its ca iar stage, to the Нана 
hay crop. When the weather is intensely hot in the 
Sacramento Valley, the males of the t swarms 
very commonly find and mate with the females before 
the latter can pull themselves loose at the end of the 


chrysalis stage or spread and dry their i 
FRANK CRAMER. 
Palo Alto, 
California 





The Inheritance of Brachypterous and Macro- 
pterous Wings in Sitona hispidula. 


In the genus Sitona some of the species are fully 
winged, but in others the wings аге so reduced in size 
that flight is impossible. In at least two species wing 
dim ism occurs. One, S. Awmeralis Steph, 13 
кз by Grandi from Italy as having brachy- 
pterous wings, but АЦ the specimens of this species 
which I have examined from England are macro- 
pterous; in tbe other, 5. histidula F., I find that fully 
winged and brachypterous individuals are common 
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іу» |"brhahypterous form the wings are very small and have 


& truncated appearance owing to the abeence of the 
apical portion which, in the normal wing, 18 bent 
under in . Examples of wing dimorp have 
been recorded in other beetles, usually in genera 
which contain both m us and brachypterous 
species, but no inv üon а to have been 
made to ascertain whether the forms interbreed, 
and if во, how the wing condition is inherited. 

With these objects in view, breeding experiments 
were started in 1921 with Sitona hispidula. Weevils 
were collected from two localities in the Scottish 
Highlands in which the two forms tended to be 
segregated. In one (Invershin, Sutherland) 277 
specimens have now been collected, but all have 
E to be macropterous ; in the other (Evanton, 

oss-shire) only brachypterous individuals had been 
met with when the experiments were started, but 
further collecting has since shown that 5-81 per cent. 
of the weevils in this locality are long-winged and 
about 8 per cent. of those collected and used for 
breeding the brachypterous race have been macro- 
pterous. The consequence of this genetical impurity 





Fic, r. —Chromosomes at spermatogonia] metaphase of forma of Stiena 

Angtduia Laft: brachyptoroas Raght : macropteroas form 
in the brachypterous strain will be referred to later. 
From the eggs obtained from these collected weevils 
the t generation was reared in autumn 1922. 

е larve feed upon the roots of clover and were 
reared in mushn-covered pots containing clover grown 
from seed in stemlised soil Under such conditions 
the ев із not easy to rear and the numbers so 
far obtained have been disappointing. Over 70 P, 
individuals were reared ; all thoee bred from Invershin 
weevils were macropterous and those bred from 
weevils in the Evanton locality were brachypterous. 
The sexes were ted on emergence, and crosses 
were later eff between long-winged males and 
short-winged females and vice versa. Fertile eg, 
were uced but progeny was obtained from only 
8 couples, and this F, generation, which was reared 
in 1924, numbered 67. these, 5 were macropterous 
and the rest brachypterous. From one couple 23 
individuals were reared and all were brachypterous. 
The macropterous individuals were obtained from 
three couples ( of both crosses), and each of 
these couples yielded also brachypterous offspring. 
One of the macropterous F, females was later crossed 
with a‘ wild’ brachypterous male, and 15 individuals, 
all brachypterous, were reared. 

These results suggest that the brachypterous con- 
dition may be dominant and that the brachypterous 
parent in each of the three cou les in which 
individuals occurred was a h zygote. The F, 
males did not become sexually mature the ваше 
geason and the F, females, which were then layi 

, were mostly mated to ‘wild’ macropterous an 
Sia’ brachypterous males, From the former cross 
a total of 13 macropterous and 5 brachypterous off- 
spring were obtained, each of the three families reared 


E - 
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containing both forms; from the latter croa 23 "phase seems to be 
brachypterous and 3 macropterous resulted. “The- 


macropterous individuals occurred in two out ‘of 
our families, and it.is again possible that in these 
instances the ‘wild’ male was a heterozygote. 
These numbers are inconclusive, and these experiments 
are Беша repeated with the Е, males which have 
since -become sexually mature. It os ho that 
specimens of the Е; generation will be obtained this 
season. . i 

Through the kindness of Dr. F. A. E. Crew, ап 
investigation of the cytol of the two forms has 
been made by Dr. > W. > 1 
Breeding Research Department of the University o 
Edinburgh. Dr. Greenwood informs me that no differ- 
ence has found in the number of the chromosomes 
of the two forms. 1 &m much indebted to him for the 
trouble he has taken in the matter and for his per- 
mission to reproduce his drawings here (Fig т). 

I am anxious to obtain further particulars on the 
distributions of the two forms of Sitona inspidula and 
would be grateful for any information bearing on this 


Mu Donornv J. JACKSON. 
orth Cliff, St. Andrews, Fife. 





The Stone Age.of Ceylon. 


Тнк short account of Dr. Fritz Sarasin’s recent 
researches into the Stone Age of Ceylon, published in 
' NATURE (April 17, p. 567), interests me deeply. It is 
the first mtimation I have had with regard to any 
sort of expedition undertaken to teet my conclusions 
with. to the ages of the istoric artefacts 
that have -been discovered in Ceylon. 
wished that somebody connected with that e tion 
had communicated with me, because it would have 
been а pleasure to me to render апу assistance of 
which I am capable. 

The thesis set forth in my paper (“‘ Outlines of the 
Stone-Ages of Ceylon," Spal Zeylanica, vol. тт, 
Part 41, October 1919) is t the brothers Sarasin 
were mistaken in ascribing the manufacture of the 
stone implements that have been found beneath the 
floors of caves to their recent occupants—the Veddas 
(Spolta Zeylantca, vol. 4, Part 16, 1907). I did not, 
however, dispute the statement to the effect that a 
neolithic facies can be recognised in Ceylon, although 
it must be admitted that characteristically polished 
neolithic work has not been found. 

I further maintained that the geological settings in 
which the older tools were discovered, and the types 
of tools ur uo Meu ds them to be lithic. 
Ап attempt was e to subdivide these liths 
into groups representative of cultural facies, and thus 
to uce rough outlines of the pre-history of 
Ceylon. І said (юс. cit. p. 123): “ The above, I submit, 
are outlines of the Stone Ages of Ceylon—sketchy 
outlines, nothing more. А t deal of work must 
be accomplished and much detail added before these 
outlines can assume the of a tolerable picture. 
Nor do I blind myself to the fact that some alteration 
of the outlines may be n . In the main, how- 
ever, I fancy they will stand. For what they may 
be worth I give them here now; and it is for others 
to investigate and criticise.” 

The work upon which my paper was founded was 
brought to an end about ten years ago, and since then 
Tolet mb lm Mid cca dee уз р уы 
T collected in Cee Dur e pdt PE 
of discoveries I have made of similar cultures in other 
countries. It is now several years since I abandoned 
the supposition that a Chellean facies can be recog- 
nised ın Ceylon. Indeed, I never definitely main- 
tained it; for I said (Joc. си. p. 98): “ The Chellean 
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ted by the usual hand-axe, 
` but L have found few of these." An Acheulean facies 


I never contended for, but I felt myself to be on 


-fairly safe ground when ко many of the older 
МЕ (indeed the majority of ex to a Mousterian 
and Aurignacean culture. e-view I hold at present 
is this : : 

There is some evidence of & crude ' pebble ' culture 
which passes into & Mousterian facies, which in its 


turn into an А: factes. The youngest 
stone tools of с0а are those of ће pigm апа 
others associated with them. These I put tentatively 


at the palzo-neolithic transition: 

I have not had the advantage of seeing Dr. Fritz 
Sarasin’s paper in L'A ie, 80 І cannot claim 
to be acquainted with the latest evidence relevant to 
the Stone Age or of Ceylon. 

It is interesting note that in Uganda there is 
evidence of cultures similar to those of Ceylon, and 
in both of these countries, and on the high veld of the 
Transvaal, to my certain- knowledge, tools of the 
Le Moustier facies are associated with large hand axes 
which, 1f collected without the rest of the suite, would 
suggest a Chellean culture. 

e admitting the argument, that many tools are 
crude for no other reason than that the materials 
from which they are made is poor, to be a sound one, 
І think there has been, on occasion, a tendency to 
force it. It ıs astonishing what good work has some- 
times been performed upon the poorest of material 
Moreover, in Ceylon there are areas where good flint- 
like chert is to be obtained in abundance. 


T E. J. WAYLAND. 
Geological Survey Office, 
Entebbe, Uganda. 


Equations for Thermionic Emission. 

Ix 1923, S. Dushman developed a general equa- 
tion for,thermionic emission, in ent with the 
hitherto less uently used one of the two equations 
suggested by О. W. Richardson, namely, „` 

t= AT" - BT 
when + = thermionic current in amp./cm 2. 
T = absolute tem ture. 
. bzconstant for substance. 
А =a universal constant. 

А. little later, in the same year, I. Langmuir, as & 
result of his researches on thermionic emission from 
thoriated tungsten filaments, proved that the therm- 
ionic emission of & body the surface of which is 
partially covered with'a unimolecular layer of another 
substance, at any temperature, is proportional to 


pee 


when b,- constant for the substance covering frac- 
боп 8 of the surface of the body. 
b,-constant for the substance covering frac- 
tion (І – 6) of the surface ot ho Dod. 
So far, A was accepted by all authorities as a 
universal constant, 
In the following year, however, K. H. Kingdon, ag 
a result of very accurate observations on alectron 
emission from thoriated and cesated tungsten, 
evolved an empincal modification of the thermionic 
emission equation, namely, 


— {bet = 
$2 Aat + ay7* — 1} Te 16-0) 


when a,=constant for the substance covering 
fraction 8 of the body surface. І 
аз = constant for the subetance covering frac- 
tion (1 – 6) of the body surface. | 
4,-:8 universal constant. 
While the relation between 5 and the contact 
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tential of a substance has been estabhshed by 

ichardson, no further information on the nature of 
the a and b constants has been submitted so far. 

I find on examination of the latest experimen 
data of S. Dushman, I. uir, K. H. Kingdon, 
L. R. Koller, J. J: Weigle, C. Davisson and L. H. 
Germer, that, with absolute acceptance of those 
results for which greatest e ental accuracy may 
be claimed, and making slight allowance 1n those cases 
when, according*to the in igators’ records of 
experiments, and, in the case of S. Dushman, in 
accordance with the investigator’s own opinion, such 
allowances appear to’ be warranted, : 

(1) ‘a’ can expressed as ah exponential 
' function of molecular volume 

, a=Be-** 

: when B and я are constants. 
(2) ‘b’ can be expressed as a hyperbolic function 
of molecular volume ` 
Ub-Cvt*-K . 
when C, m and’ К are constants. ' 

There certainly may be doubt as to the vahdity 
of, the ‘a’ equation, as, unfortunately, only “six 
elements are available, and of these, three and two 
each give a common point on the semi-long curve 

No such doubt is a to the validity of ће“ 5 ' 
equation, only one element, Sodium, out of the fourteen 
elements,- as ' div nt as tungsten and cæsium, 
п ing to be seriously out,.and even in that case 

e 


discrepancy is capable of reduction in the light 
of Kingdon's equation. P. FREEDMAN. ' 
70 Durley Road, ` ' 
ndon, July 3. 


Stamford Hill, 





Seasonal Sunshine in Great Britain. 


Iw reading the correspondence by Messrs. Harding 
and Philips, m NATURE of May 29, the 
' rival claims of the south-east and south-west of 
England as to sunshine, it seems desirable to point out 
that in over-stressing quite trivial differences there 
18 some danger of ор sight of the really important 
climatic fact of sensible equality between two 
districts. The difference, for example, quoted between 
the average йау amount of sunshine through the 
year, namely, 4:53-4:49 hours, is just about two 
_ Minutes a day in favour of the south-western counties 
Even: 1f such a difference deduced from a limited 
number of stations over no more than 35 years 1s real, 
which may be doubted, it could-scarcely be of any 
medical or other practical importance 
` Mr Phillips objects to the inclusion of South Wales 
with the south-west counties on the ground that it 
lowers the sunshine values for the south-west district. 
The fact, however, that it does so rather tells, in my 
opinion, in favour of the south-east district, because 

e sunny conditions of the entire south coast of 
England stretch much farther north up the east coast 
than they do up the west coast, leaving the south- 
east district more centrally situated in the bright belt 
than the south-west. This may be verified from the 
sunshine maps in “ Book of Normals,” Sect. III., and 
Фау have some significance. 

sunshine i8 one of several elements that indi- 
cate a sharper seasonal variation when the daylight 
quarters are employed in preference to the thermal 
uarters which lag a month behind, namely, November- 
january, rather than December-February, etc. Stil 
is the seasonal variation exhibited by ae 
the four-month summer and winter (May-August 
and (Nov -Feb ) el peat with the two pairs of 
équinoctial months for spring and autumn—ae scheme 
coming increasingly into vogue. The English climate 
is such that the average- meteorological sunninees or 
percentage of possible amount varies 1n the same sense 
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as the astronomical sunniness or length of day. The 
result 13 that the actual amount of sunshine exhibits 
a very close relationship to the solstices 1n a land where 
the days are only 7} hours at the low solstice and as 


much as 16} hours at the high solstice. Thers are some , 


climates, on the contrary, where, with cloudy summers 


and clear winters, the summer excess of sunshine is - 


but shght. L. С. W. Bonacina. 
27 Tanza Road, Hampstead, N.W.3. 





Spatial Relations in a Dream. 


IN a letter in NATURE of March 17, 1923, Mr.' 


Gheury de Bray described some observations on time 
relations in a dream He mentioned that hypno- 
mpic (or hypnostrophic) images “are generally 
dscapes' passing slowly before one’s closed eyes, 
when in an almost awake condition . . . and having 
one’s full reasoning powers while the illusion pro- 
ceeds.” It seemed “that the of succession of 
the images is an inverse function of the degree of 
wakefulness.” A recent experience would tend to 
confirm these observations.. A succession of faintly 
coloured landscape umages was followed by a lese 
ephemeral and есу more’ vivid landscape, 
while there intruded, at first faintly, then more dis- 
tinctly, sounds which became identified as knocking 
on the door. In the dream, the image (a well-known 
landscape) a ed as if the observer were in a 
vertical position. But after (? during) the disturbi 
sounds, an awareness of the actual’ (5 * hortontál] 
position of the observer resulted in а conformable 
orientation of the image Аз the observer was ying 
on his right side, the image seemed to have rote 
9o? to the right, and thus the same relative position 


‘of observer and image, and also the continuity of the 


dream, were apparently preserved until completion of 
the wakening process J. Н. KENNETH. 
The Homestead, Clynder, 
Dumbartonshire, June 6. 





Television or Teleoptics ? 


Is it too late to enter emphaüc protest against 
admitting into English vocab such an er- 
cruciating hybrid as ‘television’? I am afraid it is, 
otherwise this term ros tt m ir & in this 

ournal (July 3, p 18] as the title of A R.’s interesting 
Tape diss y receiving the cachet of NATURE. Hither- 
to the terminology of science has been framed in 


scrupulous conformity with the unwritten law or rule - 


inst the fusion of different languages in а compound 
Е In this case there is all the less Messin 
for relaxing the rule because there is ready to hand 
the term rà érnxd, employed by Anstotle to denote 
all that relates to vision—optics. Surely ' teleoptics ' 
would be as convenient а name as the cacophonous 
© television,’ and would not upset the ig рее сс of 
pedants like myselt. .HERBERT LL. 
Monreith | 





Rotation and Relativity. 


Tue case of a vortex ring appears to have a special 
bearing on the question of rotation in relation to the 
relativity theory Ап observer regarding such a гїп 
can establish definitely that the dus gi rotating wi 
respect to himself, but not he wr to the 
ring, as 1n the latter oase he would see tho pase 
round bim, himself g through the ring (together 
with the rest of the universe) at each revolution. 
These two cases are not equivalent, and 1t is suggested 
that tbis affords proof that rotation is not relative, 
but absolute. . A, Ba А 

J 9. МойсАн. 

Liverpool, July 19. - s . 
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Meteors and the Constitution of the Upper Air. 


* axe By Prof. F. A. LINDEMANN, F.R.S. 


ROM the йы times meteors and meteorites 
Я have probably been objects of wonder апа in- 
terest. Astronomers have examined their radiants and 
established their connexion with certain comets, and 
physicists have, been led. by the study of "their 
characteristics to quite un conclusions about 
the conditions of. the atmosphere at heights. 
It is these latter developments that it 18 proposed to 
- describe as briefly as possible. 
-Practically all meteorites which have been analysed 


are mixtures of metallic iron-nickel and of an olivine-, 


like glass consisting of a double silicate of magnesium 
and aluminium, the proportions Tanging from pure 
- metal to pure glass. Since there is, no real line to be 
drawn between meteorites and meteors, it seems legi- 
timate to infer that meteors are com of the same 
‘materials. Meteors appear at heights between 150 
and 80 kilometres, and disappear at any height above 
ground-level, the meteorites of course actually reaching 
‘the ground. Their brightness varies within wide limits 
"from the faint telescopic meteors invisible to the naked 
eye to the fire-balls said to rival the sun in brilliance, 
‚апа their visible Ше may be anything between a fraction 
of a second and some fifteen seconds. Their recorded 
velocities e from some ro km./sec. to about тоо 
km./sec., but it is clear from the nature of the case that 
these figures, especially in the higher ranges, cannot 
pretend to any great accuracy any more than can the 
estimates of luminosity. Deceleration along the path 
has never been certainly observed. 

Presumably everybody would that meteors 
are extra-terrestrial particles moving with planetary 
velocities brought to incandescence by friction against 
the air. If further information, however, is desired, 
it is necessary to formulate somewhat more precisely 
what occurs when the meteor enters the atmosphere. 
To fix one's ideas it is as well to have in mind a typical 
meteor, for example, a meteor which appears at a 
height of тоо kilometres and disappears at'a height of 
8o kilometres after traversing a path of бо kilometres 

‘in 1:5 seconds. It may be assumed that this meteor 
appears as bright at a distance of 150 kilometres аза 
first magnitude star, т.е. that it radiates: in the 1-5 
seconds of its visible life 3'3х1010 е 

The first question to be examined is the ori size 
of the meteor. It is easy to show that aa rere all 
its initial energy will be converted into radiation ; -for 
its speed relative to the air is so great; and collisions 
between particles moving at this and air mole- 
cules consequently so violent, that they disturb the 
electrons ; sooner or later these must return to their 
normal orbits, entailing, of course, the emission of 
radiation. If all the energy 'appears as radiation it is 
simple to calculate the mass of the particle. The total 
energy is 3-3 x 1019 ergs, the velocities 4o km./sec., so 
that its initial mass must have been 6-25 
If composed of iron, therefore, such a typical meteor 
would consist of a particle of diameter r:15 millimetres, 
i.e. about as large as a small shot. ` 

* It is now possible to examine what occurs when such 
а particle approaches the earth’s atmosphere. At first 
the atmospheric molecules are so rare tbat the effect of 
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one collision with a molecule will have been dissi 

before the next occurs. The result of such collisions 
will be inappreciable. Most of the energy will be used 
up in ionising and breaking up the molecules, a part will 
be radiated, & smaller part will rhaps cause local 
heating and evaporation, but enough light to render 
the meteor visible cannot be produced. As the meteor 
approaches the earth, the density of the air increases 
and the frequency of. these impacts becomes greater, 


.until at a certain height the original colliding molecules 


апа the evaporated meteoric molecules have not time 
to escape laterally from in front of the advancing 
meteor before they again collide with air molecules. 
It is in this region that a cap of gas begins to form 
in front of the particle which protects it from direct 
impacts and from loss of heat. Heat now begins to 
flow from this compressed and heated cap of gas into 
the particle, ultimately causing it to volatilise. 

It is only when evaporation is appreciable that a 
meteor becomes visible. However hot it might be, a 
particle the size of which is measured in millimetres could 
not be seen at a distance of a hundred kilometres ; when 


‘it evaporates its vapour spreads out and is brought to 


rest by collision with the molecules of the air in а com- 
peratively large cross-section. The radiation emitted in 
this process from an effective surface measured in square 
centimetres is what is observed. 

It may readily be seen how this qualitative descrip- 
tion may be put upon а quantitative basis, and used 
to obtain information about conditions in the upper 
air. Meteors cannot appear until the cap of gas begiris 
to form, 1.4. until the chance of a molecule escaping 
laterally without further collision with an air molecule 
is small. We know the speed at which the meteor is 
trav ; we can make a fairly close estimate of the 
average lateral component of velocity of the escaping 
molecules; and, as shown above, we can calculate the 
size of any particular meteor the distance, brightness, 
duration and speed of which are known. Therefore we 
can calculate what the density of the air must have 
been if a cap was to be formed. This should repre- 
sent a minimum value for the density at the height of 
appearance of the meteor. Fig. 1 shows the calculated 
densities plotted on a logarithmic scale against the 
height of appearance of sixty-five meteors the speed, 
b pe etc., of which had been observed. 

second check may be attained by considering 
what happens after the cap has formed. A simple 
application of the kinetic theory Sa ee enables one to 
calculate what fraction of the total heat produced by 
the impact of the moving meteor upon the air will 
actually flow through the cap into the meteor and 
become available for heating and finally volatilising it. 
The total heat is of course equal to the amount of air 
accelerated in unit time, f.e. the product of the atmo- 
spheric density with the cross-section and velocity of ^ 
the meteor, multiplied by one-balf the square of its 
velocity. Hence the flow of energy available for heat- 
ing or volatilising in terms of the atmospheric density 
can be determined. Since we are fairly certain of the 
size and constitution and consequently heat capacity 
and latent heat of each meteor, we can calculate the 
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amount of heat necessary to raise it to a temperature 
at which evaporation takes place (the point at which 
the meteor should appear), and also the amount of heat 
, necessary to complete the meteor's evaporation (the 
point at which the meteor should disappear). There- 


fore the heights of appearance and disappearance с сап 








be calculated in terms of the observed meteoric charac- 
teristics and the atmospheric density, or inversely the 
atmospheric density can be calculated from the meteoric 
characteristics. Fig. 2 shows densities calculated on 
this basis for some hundred meteors plotted as crosses 
and dots against their heights of appearance and dis- 


appearance, 

Though one could wish these points lay more closely 
upon а curve, their agreement may be regarded as 
satisfactory considering the uncertainty in the observa- 
tional data, introduced more ially by the deter- 
mination of the meteor’s velocities. The two methods 
agree quite well among themselves, as is shown by the 
line DE repeated in Fig. 2 from Fig. 1. 

In both figures the line АВ represents the density of 
the air derived from ballon sondes observation and the 
dotted line BC the density calculated, assuming the 
observed temperature of 220° Abs. at a height of ri 
kilometres to remain constant up to the confines of the 
atmosphere. It is clear that at great heights both 
methods give very much higher densities than corre- 
spond to this assumption. The only reasonable inter- 
pretation of the discrepancy seems to be that one is 
not justified in assuming, that the temperature is 
constant from 25 km. to 15b km. simply because it has 
"been shown to be constant between тт km. and 25 km. 
In the accompanying figures the immediate observation 
of the temperature extends from A to В. In view of 
the evidence obtained from meteors, it seems quite 
unjustifiable to extrapolate from B to C. The 
meteor results would be satisfied if one assumed that 
the atmospheric temperature increased at heights 

above about’ 50 kilometres to something of the same 
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order as the earth's surface temperature or perhaps 
somewhat higher. 

This assumption may be supported by two lines of 
argument: the first is that further expenmental facts 
seem to accord with it; the second is that it is to be 


expected a priori on the ground of known physical laws. 
We may first consider four empirical facts which 


seem to agree with the view that the temperature at 
great heights is considerably higher than 220? Abs.,-the 
first two on observations of meteors, the last two 


upon quite independent phenomena. 

Ав has been pointed out, meteorites consist almost 
without exception of two components, nickel-iron and 
a glassy olivine-like substance mixed in varying propor- 
tions. It has been shown that a meteor can only become 
visible if it evaporates; therefore the temperature in 
the cap of compressed gas in front of the meteor must 
attain a temperature at which iron or olivine evaporate 
if the meteor is to appear. Now the maximum tem- 
perature which gas can attain under adiabatic com- 
pression is ily calculated if one knows the initial 
temperature-and the compression ratio. In the case 
we are considering it may be shown that the compres- 
sion ratio is 30* /2V,3, о being the meteor's velocity and 
Vo the molecular velocity. Hence the maximum tem- 
perature at the meteor's surface can be determined in 
terms of the velocity of the meteor and of the initial 
temperature of the air. Iron and olivine will only 
evaporate sufficiently rapidly to give rise to а visible 
meteor if the temperature is above 2000°. Meteors 
have been observed moving at в velocity of 12 km. per 
sec. Our formula tells us that air compressed by a 
particle moving at 12 km. per sec. can only reach 





2000? if its initial temperature was 300°. This pro- 
vides a very satisfactory and quite рр соп- 
firmation of the previous result. 

А second somewbat more doubtful check may be 
found if the number- of meteors which disappear at 
various heights is examined. It is found that whilst 
many meteors disappear between тоо km. and бо km. ' 
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and many below 5o km., scarcely any disappear between 
5o km. and бо km. So far only one reason has been put 
forward to account for this quite unexpected fact. Аз 
we have seen, the hotter the air is, the greater the flow 
of heat into the meteor. For a meteor approaching 
the earth there should be, on our theory, & region in 
which the air's initial temperature falls from 300° to 
220°, giving rise to a corresponding fall in the flow of 
heat. In this region one would expect a slower rate of 
evaporation and theréfore diminished luminosity ; this 
effect would, however, soon be outweighed by the in- 
creased friction and heat production due to increased 
air density. It is clear that such a region is the most 
unlikely one for a meteor to disappear ; if it reaches 
it at all it will probably penetrate into the cooler but 
denser atmosphere below. The only explanation for 
the fact that no meteors have been observed to dis- 
appear at 55 km. seems to be that somewhere between 
say 52 km. and 57 km. the temperature of the air rises 
from the 220° of the stratosphere to the higher tempera- 
tures in the neighbourhood of 300° of the outer regions. 

This view is confirmed in two very striking ways. 
As is well known, sources of sound are surrounded 
by alternate zones of audibility and silence. The 
distribution of these zones has been explained by the 
assumption that the velocity of sound increases at great 
heights. Recent investigations have shown that the 
height at which this increase should occur in order 
to account for the observed facts is of the order of 
5o km. Clearly the well-known increase in velocity of 
sound with temperature would explain this otherwise 
inexplicable acoustical phenomenon if the view put 
forward above is correct, namely, that the temperature 
increases rapidly with height in this region. 

А fourth argument in favour of this, though as yet 
not really a convincing one, is found in the well-known 
anomalies in the propagation of wireless waves. No- 
toriously the observed facts seem explicable only on 
the assumption that there is & conducting layer, the 
Heaviside layer, at a height varying from go km. 
at sunset to some 8o km. at sunrise. One can, with 
some plausibility, attribute this conducting layer to 
solar ionisation by day, but it seems difficult to account 
for its persistence at night otherwise than by i 
that the solar radiation forms some unstable compound 
which:gradually reacts or breaks up forming ions during 
the hours of darkness. Such a substance 1s ozone, and 
it is clear, owing to the enormous increase in the rate of 
reaction with temperature, that the layer of maximum 
ionisation after sunset will be the lowest layer at which 
& high temperature exists, and that this will move up as 
the ozone is used vx during the night to regions of lower 
density in which the rate of reaction is smaller. "This 
hypothesis, of course, awaits many further checks, e.g. 
by observations at high latitudes during the polar 
night; but whatever the outcome, the observed fact 
that the height of the Heaviside layer after sunset lies 
between so km. and бо km. seems very significant. 

Finally, it might be worth while to discuss briefly 
the theoretical aspect of the high temperatures which 
observation seems to imply. Roughly ing, above 
the troposphere, the region of convective brium, 
the temperature is determined by radiation alone. 
Clearly a black or grey body would reach the mean 
temperature of the earth's surface, for this is the tem- 
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perature at which emission balances absorption. The 
gases of the atmosphere are scarcely to be compared 
to black or grey bodies, however. The main con- 
stituents аге тош the radiative point of view, somewhat 
dull and inert. Apart from the rather weak bands of 
oxygen in the red, neither oxygen, nitrogen nor argon 
has any well-marked absorption, and therefore emission 
bands at теше ter than зоро A.U., i.e. those 
to which practically all the sun’s emission is confined. 
Infra-red absorption seems to be the function of the 
water- , carbonic acid and the ozone. Now if 
one bas a gas with strong absorption bands, even if 
mixed only in а small proportion with а neutral gas 
such as nitrogen, it will impose upon the whole mixture 
its own radiative equilibrium temperature. For the 
active gas will absorb radiation, and either pass it on to 
the neutral gas by a ‘collision of the second sort’ 
(Stoss zweiter Art) or re-emit it. Equilibmum between 
energy loss by impacts and gain from collisions will be 
established when the temperatures are equal. Hence 
we need only consider the ‘ active’ gases water-vapour, 
carbon dioxide, ozone and oxygen. 

Immediately above the troposphere, say from то km. 
to so km., the effect of the oxygen will be unim- 
portant. Its absorption in the visible region is small; 
the rays it can absorb in the far ultra-violet will have 
been filtered out by the oxygen above. The influence 
of ozone might be more important, but it will be far out- 
weighed by the effect of the water-vapour and the 
carbonic acid, the concentration of which in this region 
is considerable. The concentration of water-vapour at 
11 km. will probably be about 2:5 x 1078 gm./cm.?, fall- 
ing to about 4 x 1071? gm./cm.* at 55 km. The concen- 
tration of carbonic acid will beabout 1-2 x 1077 gm./cm.? 
at тт km., falling to about 7:5 x 107 gm./cm. at 55 km. 
The total amount of ozone above тт km. amounts to 
about 1:4 x 1075 of the whole amount of oxygen above 
this level, but its exact distribution is at present un- 
known. Presumably it is formed by the sun’s ultra- 
violet radiation, which is absorbed by oxygen at wave- 
lengths below 2000 A.U. In this casethe amount formed 

с.З must reach a maximum somewhere in the neigh- 
bourhood of 60 km. At greater heights the decrease 
in the partial pressure of oxygen outweighs the increase 
in intensity of the solar radiation. At lesser heights so 
much of the initial radiation of the effective wave- 
length has been absorbed that its loss is not counter- 
balanced by the increased concentration of oxygen. 
Hence it is above 5o km. that the concentration of 
ozone compared to the concentration of water-vapour 
and carbonic acid becomes important. 

Now the equilibrium temperature of the air will be 
some sort of mean between the equilibrium temperatures 
in these three gases. The equilibrium temperature of 
carbon dioxide is easy to calculate. It has only one 
strong absorption band at 14-64, and its temperature 
will be found by equating the emission from this band 
to the absorption. Since there is very little energy in 
this part of the solar spectrum, the carbon dioxide only 
absorbs energy from the layers below, more especially 
the earth, whilst it radiates both upwards and down- 
wards. Its equilibrium temperature is therefore tow, 
about 236°. The value for water-vapour is not so easy 
to determine, on account of its complicated absorption 
spectrum. It also absorbs in the infra-red only, and 
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therefore has & low equilibrium temperature, probably 
between 200° and 220°. The case of ozone is even 
more complicated, since it absorbs not only at g'u but 
also to a certain extent in the visible and very strongly 
in the ultra-violet below 3000 U. Since a not incon- 
siderable fraction of the sun’s radiation (probably more 


than 1 per cent.) lies in this region, this amount of heat | 


as well as that from the visible part of the 
.spectrum has to bé accounted for in some form or other. 


. It can only be re-emitted by pure ozone at a wave-length 


of 9-5, and its equilibrium temperature when exposed 


‘to sunlight and the earth’s radiation would therefore 
- 'be correspon 


ly high, probably well above 300°. 

The general picture may therefore be drawn in out- 
line as follows. At low heights in the troposphere we 
have convection and therefore an adiabatic tempera- 
ture gradient. Above ir km., at which height the 


,temperatüre -has fallen to the equilibrium radiative 


temperature, t.¢. 220°, convection will be damped out. 
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From here on one should have a compromise between 
the radiative equilibrium temperatures of the various 
active gases. At xx km. the effect of water and carbon 
dioxide will preponderate and a low temperature will’ 
obtain, but as one ascends, the carbon dioxide dis- 
appears and the water diminishes, whilst the ozone with 
its high ibrium temperature "will become more and 
more dominant. Above6o km. the effect of ozone should 
outweigh that of the other gases and the air should 
реа. the equilibrium temperature of this gas, i.e. 
ut 300°, as is indicated by the various more empirical 
arguments we have outlined. 

„Whether the agreement of all these forms. of indirect. 
reasoning is regarded as convincing is of course a matter 
of personal opinion. Final certainty can only be 
attained by direct measurement. It is much to be: 
desired that such immediate observations be made 
at the earliest possible moment, but the éxpense and 
difficulty at present seem to be prohibitive. Я 


Methods and Results of the American. Museum Expeditions 
in the Gobi Desert, 1922-25.! 
By Prof. Henry FAIRFIELD OsnoxN, For. Mem. R.S. 


ANY Б ТЕ in the life-history of the earth, 
composed up to the present of twenty-four 
chapters (see table below), has been-revealed by the 
discoveries of the Mongolian Expeditions of ‘the 
American Museum of Natural History, under the 
oe of Roy Chapman Andrews. Central Asia, 
and especially the region east and south-east of Chinese 
Turkestan, long remained the terra incognita of geology, 
paleontology, and, in в minor sense, of geography. 
In 1900 the lecturer predicted that the unknown high- 
eae region of Central Asia, rather than the well- 

own’ Asiatic provinces on the south, such as the 
Siwalik Hills of India, explored by Hugh Falconer 
(1830-50) would prove to be the chief centre of 
the origin and distribution of the mammalia from 
which waves of north mammalian Ше radiated to the 
continents of Europe and of North America. " 

Andrews’s expeditions in the three seasons of 1922, 
1923, and 1925, have not only completely verified this 
prediction, but have also revealed the high Central 
Asiatic plateau region as the chief home of the terres- 
trial deinosaurian reptiles of Upper Jurassic and of 
Cretaceous time. In brief, these discoveries establish 
Mongolia as a chief centre of northern terrestrial 
life-history, from the close of Jurassic time onwards 
to the very close of Pleistocene time. $ 

From the point of view of palæogeography, the out- 
standing geological discoveries of the expedition аге: 

First, this tral Asiatic continent of Gobia, as 
it has been named by Grabau, was for several millions 
of years extremely favourable to the evolution of 
reptiles, mammals, insects, and plants, and probably 
birds as well, hitherto known along the low-lying 
Cretaceous forelands of western Europe (such as the 
Wealden of England and Belgium), and in less degree 
of southern Asta. Secondly, this now terribly desert 
region of Gobia, traversed only by the gazelle and the 
wild ass, and thoroughly uninhabitable in the summer 
season,- was abounding in life throughout Upper 


1 Abstract of A Jotaro dee ti ашьог totis, Geologtoxl Rory 
of London on June $3. - 
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Jurassic, and throughout all Cretaceous and Tertiary 
time, sparsely forested, traversed by streams and rivers,' 


- with a limited seasonal rain-supply hke- the high- 


plateau region of Central Africa to-day. y, 
these dry and stimulating upland conditions of пе 
time, as compared with the densely forested conditions: 
of the Asiatic lowlands, have led to the recent predic- 
tion by the lecturer on returning from Iren Dabasu in 
1923, that this region is the most likely one in which - 
to search for the Tertiary ancestors of man, namely,' 
those of Eohthic or Dawn-stone Age, though | no traces 
of man have, as yet, been discovered by the expedition 
older than those of Lower Paleolithic age. The dis- 
covery of human and pre-human remains in Tertiary 
time has thus become one of the chief remaming 
objects of the expedition. 

During the season of 1925 а great culture-camp, ` 
probably of Ázihan-Campignian time, was discovered 
on the eastern slopes of the Altai Range, not far from 
Shabarakh, and not far from Djadokhta, where the ' 
now famous deinosaur were discovered, far north 
of the Ordos locality explored by Licent and Teilhard 
de Chardin. In fact, (e Upper Paleolithic artisans 
collected the broken shells of the deinosaur eggs with 
which to manufacture necklace ornaments, these 
perforated fossil shells serving as well as the recent 
eggshells of the giant Struthiolithus, the great ostrich 
of the Stone Age of Mongolia. 

No human fossils have so far been found: the 
industrial levels are not as yet precisely determinable, 
but the chief anthropological fact is established that 
the Stone Age tribes spread over the borders of the 
Gobi Desert region during the Ice Age, establishi 
their quarries near the l£rge lakes bordering the Altai 
Mountains on the east and fed by glacial streams. 
The Me e of the party have discovered traces of 

icc cling (ie onmia Г Айа багу. 

ы p methods, by combining а very large caravan 
ior, the camel transport, which leaves Kalgan on 
December т, and reaches the eastern base of the Altai 
Range on May т, with ап automobile train of five to 
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THE “ EDNEY ” HAIR HYGROGRAPH records directly the percentage of humidity in the atmosphere of the room or 
place being tested. Actuated by a string of human hair, the movement is transmitted through levers to the pen, which 


records on the chart the exact percentage of humidity. The Instrument is strongly mounted on cast-iron base with hinged 
copper cover. х 
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THE *EDNEY" THERMO-HYGROGRAPH records on the same chart by different coloured inks the temperature 
and humidity of the atmosphere. The Instrument is strongly mounted on cast-iron base with hinged copper cover. 
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A TEXT-BOOK OF ORGANIC 
CHEMISTRY 
‚ By J. READ, М.А., B.Sc., Ph.D. 
Professor of Chemistry in the University of St. Andrews, 
87 Figs 692 рр. 19а. Gd. net. 

А remaikably lucid and interesting exposition of the subject. 
Special attention 1з devoted to main principles, the amount of 
detall! being kept as low as is consistent with thoroughness. A 
novel feature is the emphasis laid upon the economic aspect of 
organic chemistry. 


INTERNATIONAL TEXT-BOOKS OF. . 
EXACT SCIENCE. 
Eprror: Professor Е. N. pa C. ANDRADE, D.Sc, Ph.D. 


VACUUM PRACTICE ` 
Ву І. DUNOYER 
236 pp. Illustrated. 128. Gd. nct. 


The next volumé to appear in this new series will be 
a translation of Born's * d (уве iets Ў 


AN INTRODUCTION TO 
INDUSTRIAL CHEMISTRY 
Ву S.-L LEVY, M.A, Ph.D., F.LC. 


With an Introduction by Sir Wituram J. Porr, D.Sc. F.R.S. 
302 pp. 16 Plates, many other Illustrations, 188. net. 
Тнк Jourmwat or ЕЁрослтіои : “The author has broken en- 


rely new ground, and we fancy that this ‘ Industrial Chemistry’ - 


will soon become indispensable in all university courses in 
Chemistry.” 


“X-RAYS AND CRYSTAL 


STRUCTURE 
By Sır WILLIAM BRAGG, K.B.E., F.R.S., D.Sc. 
and W, L. BRAGG, M.A, Р.К.5. 
New [sth] Edition, Revised. 336 pp. Illustrated. Bis. net. 
Burnu Mrmcar JouxxaL: “The book is a record of some 
of the most important ecientific research ever undertaken.” 


Science Pxooars: “Any recommendation of this book is 
superfluon,” 


RADIUM, X-RAYS, AND THE 
LIVING CELL І 
Ву HECTOR А. COLWELL, M.B., D.P.H. 
and SIDNEY RUSS, D.Sc. 
Large $vo. 378 pp. Illustrated. 218. net. 
Revised and Enlarged [and] Edition. 


Lancer: “. . , the standard treatise on the subject. To the 
radiologist the volume is Indispensable." 


THE STRUCTURE OF THE ATOM 
Ву E. N. рл C. ANDRADE, D.Sc.(Lond.), Ph D. 
Profemor of Physics in the Artillery College, Woolwich 
Demy 8vo. Illustrated. About £18.'net. 

New [3rd] Edition, Revised and Enlarged. (In preparation.) 

One of the moet brilliantly reviewed and fascinating 
science books of recent years. The new edition, for 
wbich many students аге waiting, will be issued in the 
autumn. - 
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: Works by Professor 
Henry Fairfield Osborn 


LL.D. President of the American 
Museum of Natural History. 


Published by CHARLES ScRIBNER’S Sons 
7 Beak Street, London, W.1. 


IMPRESSIONS OF GREAT NATURALISTS. 
By HzxzYv FAIRFIELD Ossons, LL.D., President 
HUM American Museum of Natural History. 
With Portraits. Сг. 8vo. 128. 6d. net. 
WALLACE — Darwin — Нохіжү — PASTEUR, 

etc. 


AES a trily delightful book of hopesssions marked by ікі, 
iré. 


balanced judgment, and humour. "— 


үчы урсачы by personal а ан oe The Times 
terary Supplement. 
FROM THE GREEKS TO DARWIN. (New 


Edition.) An outline of the development of the 
Evolution ides. 12s. 6d. net. 


EVOLUTION OF MAMMALIAN MOLAR 
TEETH. To and from the triangular type. 
Profusely illustrated. — 144. net. 


THE AGE OF MAMMALS. In Europe, 
Ала, and North America. Profusely illustrated. 
40$. net. 

(At present out of print ; New Edition in preparation.) 

THE EARTH SPEAKS TO BRYAN. 
Written for popular consumption, this timely 
and eloquent book is the most concise, as well as 


the most powerful statement of the case for the 
evolutionists that has been made. 43. 6d. net 


The following works by Dr. Osborn are 
published by С. Bett & Sons, Lro, York 
House, Portugal Street, London, W.C.2. 


MEN OF THE OLD STONE AGE. Their 
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Scientific Research and Service.! | 
By H.R.H. Тнк Prince or Warzs, K.G., D.C.L., F.R.S. 


Y first duty, as president of our great Associa- 
tion, must be to read to you the following 
message from His Majesty The King: 

I am sensible of the distinction conferred upon my 
dear.son, The Prince of Wales, in presiding at this 
year’s meeting of the British Association for the 
Advancement of Science ; for I realise that no member 
of my family has occupied this position since my 
grandfather was president in 1859. I cannot do better 
than repeat the assurances then made by-the Prince 
Consort on behalf of Queen Victoria, and express my 
deep appreciation of the all-important and ceaseless 
labours ın the cause of science of those eminent men 
who enjoy the membership of your world-renowned 
society. 

I propose on behalf of the Association to forward 
the following reply to this message : 

The members of the British Association for the 
Advancement of Science assembled at Oxford humbly 
beg to express to Your Majesty their loyal appreciation 
of the patronage extended to the Association by, your 
Father and Yourself, and of Your Majesties’ repeated 
expressions of personal interest in its work. 

The advancement of science is the constant object 
of the British Association ; to give a stronger impulse 
and more systematic direction to scientific inquiry, to 
promote the intercourse of those who cultivate science 
In different parts of the British Empire with one 
another and with foreign philosophers, to obtain a 
greater degree of national attention to the objects 
of science, by removing those disadvantages which 
impede its progress, for the well-bemg of Your 
Majesty’s realm and the general good of mankind. 

‚ My second duty is to try to tell you — if this be 
possible—something which you do not know already. 
I must admit frankly that, for a long time, the prospect 
of attempting this has weighed on me heavily. Fora 
man who, along with the great majority of his fellow- 
creatures, can lay claim to no intensive scientific 
training, it is no light responsibility to be called on to 
address the annual gathering of the British Association. 
But, believe me, I do not intend to shirk that responsi- 


bility ; for it seems to me that only by discharging 
it as well as I possibly can, shall I be able to show 
you how highly I value the great honour you paid 
кареы айнаны to the Боты Amoctston at Oxford on 


me when you added my name to those of the dis- 
tinguished men who have been your presidents in past 
years. ` . 

At first sight it might appear a hopeless task for 
any one who knows nothing of science to talk to you, 
who know everything about science. But those who 
work in the scientific field will be the first to admit 
that no task is really hopeless, and, when I approached 
this one, I began to think I might perhaps find a few 
topics in which I could interest you. For, after all, 
science is only another name for knowledge, and any 
man who goes about the world with his eyes open 
cannot fail to acquire knowledge of some sort, which, 
if he can express it, must appeal to any audience. 

To adapt one of our most familiar sayings, the 
onlooker can see a great deal of the game. I, for 
example, though I claim no insight into pure science, 
can fairly claim an onlooker’s experience of very 
many practical examples of science as applied to the 
needs of our civilisation to-day. For some years past, 
in war and in peace, I have been privileged to have 
countless opportunities of examining, at close quarters, 
the poncrete results of such applied science. In things 
military and naval, in factories, workshops, mines, 
railroads, in contact with the everyday problems of 
education, health, land-settlement, agriculture, trans- 
port or housing—in all such varied departments of 
human life—it has been borne in on me more and 
more that if civilisation is to go on, it can only progress 
along a road the foundations of which have been laid 
by scientific thought and research. More than that, 
I have come to realise that the future solution of 
practically all of the domestic and social difficulties 
with which we have to grapple nowadays will only be 
found by scientific methods. ` 

It is from this experience, and with the convictions 
it has brought, that I should like to tell you something 
of my general impressions of the bearing of scientific 
-research on the daily life of Ше community ; and to 
show how that relationship can be developed by the 
mutual co-operation of, scientific workers and the 
State. I cannot better embark on this attempt than 
by quoting to you the words of my distinguished 
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predecessor, though without the hope tbat what 
follows will maintain the high standard which he set 
in his presidential address at the last meeting. 

Prof. Lamb, on that occasion, expressed confidence 
that the efforts of scientific workers “ have their place, 
not a mean one, in human activities, and that they 
tend, if often im unimagined ways, to increase the 
intellectual and the material and even the esthetic 
possessions of the world. And in that assurance,” he 
continued, “we may rejoice that science has never 
been so widely and so enthusiastically cultivated as at 
the present time, with so complete sincerity, or (we 
may claim) with more brilliant success.’ 

This claim, by no means ted, invites re- 
flection upon thé intimate association of the results 
of scientific research with the daily lives and affairs 
of every one of us. It is a good thing to reflect upon 
this, even for those who have,no sort of-direct contact 
with scientific research, if only because the doing so 
may dispel an attitude towards science, which 
personifies it somewhat as the ancients personified the 
powers of darkness, and invests it with some of their 
sinister attributes. Such an attitude of mind is 
fortunately less common than it used to be. Prof. 
Lamb, in the address already quoted, referred to a 
certain feeling of dumb hostility toward science and 
its works, which still survives. No doubt it does; 
but at least it has ceased, to be vocal, as it was in the 
earlier days of the Association. It became loud, for 
example, at two of the meeti in this very place. 
The later of these two occasions was the Oxford 
meeting in 1860, and the field of battle was the Section 
of Botany and Zoology, in which the theories put 
forward in Darwin's “ nein of Species " were debated, 
іп a manner which:has passed luto history, between 
Wilberforce, Bishop of Oxford, on one hand, and 
Huxley and Hooker on the other. 

The earlier occasion, however, more appropriately 
illustrates, by contrast, the modern realisatión of our 
debt to science. The second meeting of the Associa- 
tion, in 1832, took place in Oxford. The University 
was not, at that time, without distinguished cultiv&tors 
ofscience. The invitation to Oxford came from Charles 
Daubeny, who combined the professorships of chemistry, 
botany, and rural economy, and the president was 
Wiliam Buckland, then Canon of Christ Church oe 
professor of нер М and geology. А Vias, Rap 
of opinion resented the recognition of science by the 
University when carriéd to the extent of conferring 
honorary degrees upon four of the distinguished visitors. 
The famous Keble, moved for once to , referred 
to those who were thus honoured as а “ hodge-podge of 
philosophers." Their names were David Btewster, 
Robert Brown, John Dalton, and Michael Faraday. 
Fach of these men has left in the history of his own 
special branches of science an outstanding memorial. 
Brewster’s researches into optics were his greatest 
scientific achievement ; to our own gratitude he has an 
especial claim as the leader among the founders of our 
Association. Brown's services to botany were un- 
surpassed ; perhaps that of widest appeal is his “very 
thorough investigation of the flora of the coastlands of 

Ашы, made during the voyage on which һе accom- 
к Flinders in 1810—14—an early example of what 
may be termed imperial research. Dalton’s name is 


identified for ever with the atomic theory, and he 


pied meteorology on a scientific footing. Faraday’s 


urs provide one of the most wonderful examples 
of scientific research leading to enormous industrial 
development. Upon his discovery of benzene and its 
structure the great chemical industries of to-day are 
largely based, including, in icular, the dyeing 
industries. Still wider applications have followed upon 
his discovery of the laws of electrolysis and of the 
mechanical generation of electricity. It has been said, 
and with reason, that the two million workers in Great 
Britain alone who are dependent upon electrical in- 


' dustries are living on the brain of Faraday ; but to his 


discoveries in the first instance many millions more owe 
the uses of electricity in lighting, traction, communica- 
tion, and industrial power. 

Oxford, then, was not dishonoured in the hodge- 
of philosophers whom she recognised in 1832. Nor will 
she recall with any disfavour the singularly doubtful 
compliment paid her on that occasion by another dis- 
tinguished visitor, in whose mind the opposition must 
have rankled ; the University, he said, had prolonged 
her existence for a hundred years by the kind reception , 
he and his fellows had received. The Association will 
scarcely make that claim to-day ; but its visiting 
members will have ample opportunity to learn how, 
through her museums and laboratories: Oxford, within 
the hundred years thus tolerantly allotted to her, has 
kept pace with the scientific development of the period. 
It need surely be no matter for regret if science has 
worked for and is taking a place, not only in the uni- 
versity but also in the schools, complementary with that 

ied by the humanities. For complementary these 

two branches of | must ultimately be. All the . 

greatest exponents of scientific learning have been men 
а "attainment also in letters. 

The services rendered to mankind by the labours of 
outstanding figures in science, such as Faraday, or 
Kelvin, or Pasteur, or Lister, are matters of too common 
knowledge to need insisting upon in this place. What 
is perhaps less generally appreciated is the extent to 
which, h the efforts of very numerous workers, 
the results of scientific research have been brought to 
bear upon many of the most ere domestic and 
industrial problems of the day that the co- 
operation between the laboratory. and the State (which 
means the community) has been greatly strengthened 
of recent years. The British Association has always 
supported such co-operation. One of its principal aims, 
as stated by its founders and maintained ever since, is 
“to obtain more general attention for the objects of 
Science and the removal of any disadvantages of a 
public kind which impede its progress.” In an article 
contributed by Brewster to the Quarterly Review in 
1830, he asserted frankly that “ the sciencesof England” 
were “in a wretched state of depression, and their 
decline is mainly owing to the ignorance and supineness 
of the Government " as well as to various other causes 
which he detailed. The same theme (if less forcibly 
stated) recurs in some of the earlier addresses from the 
chair of the Association: the Prince Consort, for 
example, as president in 1859, thus indicates his view 
of the situation at that time: “ We may be justified in 
hoping,"'he said, "that by the gradual diffusion of 


science, and its increasing recognition as a principal 
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part of our national Ыйы, the public in кей. no 
less than the legislature and the State, will more and 

“more recognise the claims of science to their attention s 
so that it may no longer require the ing-box, but 
speak to the State, like a favoured child to its parent, 
sure of his parental solicitude for its welfare; that the 
State will recognise in science one of its elements of 
strength and prosperity, to foster which the clearest 
dictates of self-interest demand." 

It may be fairly said that the position foreshadowed 
in those words is now, in & e measure, attained. 
The progress towards it was visible, if slow, down to 
the end of the last century ; but the beginning of а new 
era was then marked by the establishment of the 
National Physical Laboratory. This was at first set 
up in Kew Observatory, & building which, as a labora- 
tory for magnetic and meteorological observations, and 
for the standardising of instruments, owed its main- 
tenance to the British Association for thirty years from 
1841, when, as a Royal Observatory, the Government 
decided to dismantle it. The building proved incapable 
of extension to accommodate the whole of the work, 
and in 1900 Bushy House, Teddington, was placed at 
the disposal of the laboratory by the Crown. The 
Laboratory, at its inception, was divided into de 
ments dealing with physics, engineering and chemistry, 

. and it possesses also the famous William Froude ехреп- 
mental ship tank. The investigations with which it 
has been so largely concerned—the testing and stan- 
dardisation of machines, materials, and scientific instru- 
ments, researches into methods of measurement with 
the utmost accuracy, work on scale-models of ships, and 
the like—while of the first importance to Government 
Departments concerned with such Моо of 
science, have also achieved many valuable results for 
industry in improving standard qualities, in indicating 
scientific methods applicable throughout a variety of 
manufactures, and thus in bringing about an improve- 
ment in the quality of their output for the benefit of 
consumers—which 18 to say, ourselves. 

In historical sequence among the events which have 
strengthened interaction between science and the State, 
there follows the establishment of the Development 
Commission in 1908. Until that date the only agency 
for agricultural research in Great Britain was the 
classical experimental station at Rothamsted, a private 


benefaction ; and the expenditure of the State on this - 


prime factor in national economy was trifling. Since 


1908 the Rothamsted station has been expanded to. 


cover the whole field of nutrition and disease in the 
plant, while other institutes have been founded to deal 
with other aspects of agriculture such as plant breeding, 
_the nutrition and diseases of animals, agricultural 
machinery and the economics of the industry. Not 
only are these institutes providing knowledge for our 
own farmers, but they also form the training-ground for 


agricultural experts required by the Dominions, India,. 


and the Crown Colonies, which need no lo 
abroad for their adviser. At the plant-breeding 
institute at Cambridge, Sir Rowland Biffen has кш 
several new wheats, of which two are generally grown 
throughout England; the extra yield and value of 
these wheats must already have more than id the 
whole expenditure on agricultural résearch since the 
institute was founded. 


er look 





Among other examples of the value of research there 
may be mentioned the discovery of а variety of potato 
immune from the ineradicable wart disease, which 
& few years ago threatened the principal growing 
districts. The up of the confusion into whi 
commercial stocks of fruit trees had fallen has ensured 
that growers may plant orchards upon uniform stocks 
suitable to the soil and climate. Among the most 
important inquiries are those into the production and 
cleansing of milk, which have resulted in an entire 
reform of rationing, increasing the yield of each cow 
by one to two hundred gallons & year, and in freeing 
milk from the risk of contamination with disease. 

Research into fisheries, which are administratively 
associated with agriculture, has become & matter of 
necessity in the light of evidence that even the vast 
resources of the sea have their limit, and can be injured 
if they are not exploited with due care and knowledge. 
Great Britain, acting in co-operation with the other 
nations who share with us the northern seas, has 
accomplished much in ascertaining the causes of the 
fluctuating herring supply, and has contributed notably 
to the study of the methods by which the stocks of 
plaice can be maintained. Research again is active in 
finding methods by which we can mitigate one of the 
consequences of our dense population—the pollution 
of our rivers and estuaries—and a method has been 
found whereby great supplies of shell-fish that had 
een condemned are once more available as food. 
Many know, too, of the remarkable resülts obtained 
from the scientific study of the habits of the salmon. 
Though fishing has been described as “a fool at one 
end of & string and a worm at the other," the subject 
is not without its personal чишен, I believe, to many 
learned men. 

Reverting to the historical sequence, it is appropriate 
to recall, with gratitude for its labours, the constitution 
of the Medical Research Committee in 1913, under the 
Insurance Act of 1911: this has since (in тогу) been 
transferred to a committee of the Privy Council under 
the name of the Medical Research Council, and its 
funds are directly voted by Parliament instead of 

ing drawn from the contributions made by or on 

of insured persons. . 

Research alone could provide the knowledge on 
"which must be based all wise and effective legislation 
or administrative action in the interests of the nation’s 
health. Yet until 1913 the State had played at best 
& subsidiary part in the organisation of such research 
and the provision of its material support. Under the 
new conditions, the State is actively concerned with 
the promotion and co-ordination of medical research 
towards conquest of those infirmities with which 
ignorance has afflicted humanity. A few only may be 
mentioned, which have rightly appealed to wide public 
interest. Insulin, a gift to science and to humanity 
from young enterprise and enthusiasm in the Dominion 
of Canada, is not only saving lives that were threatened, 
and restoring almost to normal health and enjoyment 
many that were crippled by weakness and restriction, 
but also, as a tool of investigation, is shaping new 
knowledge that, wil influence all our ideas of the 
functions of the body, in health or disease. The 
discovery of the vitamins, those stil mysterious and 


minute constituents of a natural diet, has brought, 
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understanding of various defects of health and of 
development, created for us largely by the blindness 
of civilisation to dangers accompanying its progress, 
dangers which science can avert. 

Closely Imked with the discovery has been the more 
recent development of knowledge concerning the need 
of sunlight for health, in man and his fellow animals 
as in plants. We know now that crippling deformity 
appears in the growing child unless he receives his 
proper share of the vitalising rays of the sun, either 
directly or through the presence in’ natural foods of 
vitamins which these rays have produced. Sunlight, 
or its artificial equivalents, have some importance 
already in the treatment of disease ; but a realisation 
of its significance for health has & much greater im- 
portance in preventive hygiene. There can surely be 
no plainer duty, for a State charged with the health 
of an industrial civilisation, than to promote with all 
its resources the search for such knowledge as this, as 
well as to provide for its application when obtained. 

Among diseases which painfully affect the popular 
imagination, cancer has an evil pre-eminence, largely 
on account of its mysterious, and therefore seemingly 
inevitable nature. For many years past & volume of 
investigation, supported by private benefactions and 
organised charity, has patiently accumulated knowledge 
of the beginnings of cancer and the conditions of its 
growth. Now, at length, there are signs of more rapid 

` progress towards a penetration of its secret. Patience 
and caution are аз necessary as ever; a new and 
exacting technique is still in development; but there 
is а new spirit of hope and enthusiasm. It is reassuring 
to know that in this, as in other directions, the State 
is giving its direct support to investigation, and 
co-operating with the foundations due to private 
generosity. 

Looking backward a dozen years or so, one may say 
that science was definitely, by that time, & working 

‚ part of the machinery of the State, though, as we see 
now, not a part working at full power. The War 
caused a broadening, so to speak, of the scientific 
horizon, for men of science themselves in some measure, 
but for the layman in a measure far greater. We all 
were brought to recognise the. applications of science 
as adding, it may be, in certain respects to the distresses 
of warfare; but also as immensely alleviating the 
sufferings caused by it, and as indicating many methods 
of strengthening the arts of defence—some of which 
methods are no less valuable m strengthening the arts 
of peace. The creation of the Government Department 
of Scientific and Industrial Research was an act 
which falls, historically, within the period of the War ; 
but as an outstanding incident in the scientific advance- 
ment of national affairs, it certainly is not to be regarded 
аз merely a war measure ; it was once described as а 
near relative of " Dora," but that was a mistake. 
Nevertheless, by an odd freak of history, it needed 
the whole period of a century between one great 
war-time and the next—between the Napoleonic and 
the World Wars—to mature the conception of a State 
. department of scientific research. Some idea of this 
kint was clearly present їп the mind of Brewster, and 
certain of his contemporaries, concurrently with his 
idea of the foundation of our own Association in 1831 ; 

and later, in 185o, when he addressed the Association 





-may be called their homely application. 





from the chair, he claimed a strong advance in scientific 
and public opinion toward his views. Five years later 
& concrete pro for the creation of а Board of 
Science, possessing ‘‘ at once authority and knowledge,” 
was put forward by the Parliamentary Committee of 
this Association (a committee no longer existing) ; but 
our Council at the time considered that the proposal 
had “ yet to receive sanction from public opinion, and 
more especially from the opinion of men of science 
themselves.” 

It was not, in fact, entirely owing to lack of prevision 
on the side of successive Governments that the develop- 
ments which have been outlined were so long delayed. 
There was ar element of mutual distrust between 
science and the State—now, it may happily be believed, 
almost if not quite wholly removed. А strong 
of scientific opinion was avowedly afraid, as Sir George 
Airy phrased it, of “ organisations of any kind depende: 
on the State." It is to be hoped that modern develop- 
ments have removed that fear. The progress of science 
cannot be kept wholly within training-walls, and no 
one wants to try to keep it so. The waters of a river 
may be guided artificially to do the work of irrigation ; 
but not at their sources, nor yet where, at the last, 
they percolate the soil. The guidance of scientific 
research, in its inception, lies with the ш of the 
individual; its results for the future may lie far beyond 
the realisation even of the scientific workers themselves. 
The Oxford meeting of the Association in 1894 supplies 
a simple example of this. There was a discussion on 
flght, in the Section of Mathematics and Physics, 
opened by Hiram Maxim; and no less a leader in 
science than Kelvin afterwards described Maxım’s own 
flying machine as a child's perambulator with a sunshade 
magnified eight times. Yet it was not many years 
before research in aeronautics had become the care of 
the State as well as of the individual; and the work 
carried out before 1914 under what is now the Aero- 


nautical Research Committee led on to our wonderful 


development of aircraft rind d War. 

A recent report of the Committee of the Privy 
Council for Scientific and Industrial Research shows 
that under the Department there are eleven research 
boards, some of which direct the work of committees 
to the number of three dozen in all. These boards 
co-ordinate and govern researches in chemistry, fabrics, 
engineering, and physics, radio, building. food-inves- 
tigation, forest-products, and fuel; and to these are 
to be added the board of the Geological Survey and 
the executive committee of the National Physical 
Laboratory. Under the general supervision of the 
advisory council there are upwards of twenty industrial 
research associations, formed in alliance with the same 
number of the principal industries of Great Britain, 
for the purposes of scientific investigations connected 
with those industries. 

No attempt can be made here to review the whole 
field of work of these various bodies ; but a few examples 
may be chosen for the purpose of pomting out what 
First, then, 
as to the building of the home. The Building Research 
Board was created in 1920, and in 1925, at the request 
of the Ministry of Health, considerably extended its 
activities. Researches. are concerned with the study 
of materials from the chemical and geological aspects, 
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their strength, weathering, moisture condensation on 
wall coverings, acoustics, and various other problems ; 
these inquiries, together with the collection and supply 
of information both by publication and through an 
intelligence bureau, represent, as the report states, 
“an attempt to create a real science of building, to 
explain and supplement the traditional knowledge 
puce to-day in the industry.” It can scarcely 
RR e ioned that industrial Britain inherits а legacy 
míort in the housing of its workers, with all 
Miis that implies, dating from a period when the 
building of the home lacked scientific as well as esthetic 
guidance. We need that guidance no less to-day, when 
the saving of labour is one of the main objectives of 
the ‘ideal home’ and its fitments. 

Next, a further word as to our food supplies. The 
Food Investigation Board directs committees concerned 
with meat and fish preservation, fruit and vegetables, 
oils and fats, and canned foods. There is also a 
committee for engineering problems associated with the 
investigations ; conditions of storage have been investi- 
gated on ships between Great Britain and Australia, 
and problems of heat conductivity at the National 
Physical Laboratory, while chemical substances suitable 
for refrigerants have been studied at the Engineering 
School in Oxford. At Cambridge a low-temperature 
research station has been established on ground given 
by the University, and is working in co-operation with 
the University biochemical, botanical, agricultural, and 
other laboratories. As for the investigations upon fruit 
and vegetables, the report may again ч quoted, for it 
illustrates in a sentence some roaching the 
ideal of scientific co-operation bro a ee ded one 
particular home necessity, and, what is more, upon a 
particular and important branch of Imperial commerce. 
“ There is," it says, “a closely knit scheme of work, 
which rests, on the one hand, in university schools of 
botany, and, on the other, in commercial stores 
scattered all over the country, where accurate records 
of results and conditions have been kept, and extends 
to the conditions of transport by ship, and overseas so 
far even as the Australasian orchards." 

Other directions of research which touch upon 
commonplaces of our daily life are those concerned with 
fuel, with illumination, with the deterioration of fabrics 
and the a, of coloured stuffs, and—perhaps most 
homely example of all—with the application of scientific 
methods in the laundry industry. This will be good 
news to those of us who may have suffered, or may 
even be suffering now, from the torture of a collar which 
comes back from the wash with an edge like a surgical 
saw. 

It must be clearly understood that the few examples 
mentioned represent only a small fraction of the present 
activities of science in co-operation with the State, and, 
expressed as they are here expressed, they may appear 
to wear an aspect even of triviality, because they deal 
with common things. But it is precisely because they 
do deal with common things that they are not trivial. 
There may be matter for amusement in the fact that 
science is concerning itself with-the contents of the 
clothes-basket ; but there is also matter for congratula- 
tion, and there may, in the future, be matter for sincere 
gratitude. Scientific research, properly applied and 

“carried out, i$ never wasted. It may prove that a 


thing can be done, or that it can not be done; but 
even the proof of a negative may save the waste of 
further effort. 

This attitude of the State toward science makes for 
an easing of the paths for the advancement of science 
in many directions ; it marks a definite step in human 
progress, taken after long hesitation, but in itself new ; 
and because it is new, we may believe with some reason 
that we live, not merely in an age Df science, but at 
the beginning of it. The movement for co-operation 
which we have been di ing is not confined to Great 
Britain. It has borne fine-fruit already in other lands ; 
and in particular it is active in our own Dominions. 
The Indian Empire stands in a somewhat different 
category from these: there is here a tradition, so to 
say, for the application of science in its government, 
and the scientific results of its census inv tions, 
its surveys, its agricultural, forestry, and other ad- 
ministrative departments have lo eng famous. 
This is not to imply that brilliant scientific work has 
been wanting in the Dominions—far from it—but 
the co-operative movements with their governments 
have followed that in Britain and with a laudable 
promptitude. 

The trend of developments following upon all these 
movements has been similar, broadly speaking ; it is 
sought to take a comprehensive survey of the natural 
resources and industrial opportunities of each Dominion, 
to explore the means by which science may be best 
applied to their exploitation, to provide, whether in 
State institutions or in university and other laboratories, 
for the pursuit of the necessary researches, to co-ordinate 
the work, and to ensure the dissemination of knowledge 
acquired. The nature of the researches themselves is 
conditioned to a large extent (though by no means 
wholly) by geographical circumstances in the respective 
territories: agricultural, pastoral, and forestry prob- 
lems, for example, are not identical in all of them, and 
that very fact adds to the interest and value of co- 
ordinating the results of research work throughout the 
Empire. While problems may differ, solutions may 
point to а common end. Nothing but good can follow 
from personal contact between scientific workers in 
different parts of the Empire. Nothing but good can 
follow from their researches if they add, as gradually 
they must add, to the wider knowledge of the Empire 
not only among the workers themselves, but ultimately 
among the whole body of informed Imperial citizenship ; 
not only in the overseas territories, but also at home. 
For us at home the Empire is worth knowing. Our 
knowledge of it begins with the school lessons in geo- 

hy and history—or should do so; no doubt the 
ideal here is yet to be attained. Such knowledge may 
become later of vital importance to those who wish to 
join the stream of overseas migration. 

The British Association, in pursuit of its policy of 
obtaining from time to time “ reports on the state of 
science " in one department or another, has recently, 
through a committee of the Section of Educational 
Science, been collecting evidence as to the facilities 
existing in our schools for training boys and girls for 
life overseas. In the crowded curriculum of most 
schools these facilities, &t any rate in their particular 
Imperial application, are not conspicuous. Vet any 
labour which time allows us to spend, whether in 
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school days or after them, upon the advancement of 
scientific knowledge of the Empire, of the means and 
manner and environment of life in its component 
territories, must be well spent. The British Association 
has played its part in this advancement since, in 1884, 
it admitted the principle and established the practice 
of holding occasional meetings overseas. Those of our 
members who travelled from Great Britain to take part 
in these meetings have had peculiar opportunities to 
meet and discuss each his own scientific problems with 
fellow-workers in the Dominions—and it should be 
added with particular reference to those meetings 
which have been held in Canada that they have provided 
- almost unique opportunities for personal contact 
between British workers in science and their American 
colleagues. 

Our travelling members bave been able to see how 
science is cultivated in the universities of the Dominions 
and in many other institutions ; they have gained 
first-hand acquaintance with the special problems of 
one territory and another; and when they have re- 
turned home they have talked—as any one who travels 
the Empire is impelled to talk. I have myself been 
guilty of giving way to this impulse on more than one 
occasion. Opportunities for travel are none too 
common for most of us, but most of us can at least 
cast our minds back to the exhibition at Wembley. 
Science herself, as an exhibitor, took a place there 
befitting ber natural mod The scientific exhibit 
arranged by the Royal Society, admirable as it was, 
was confined to two rooms of the Government Pavilion. 
But was not a very large proportion of the entire 
exhibition, in point of fact, an exhibition of applied 
science ? 

It is impossible in the Imperial connexion to over- 
state the case for science. Sir William H , in 
his presidential address to the Royal Society in тоот, 
said that “ assuredly not only the prosperity, but even 
the existence of this Empire will be found to depend 
upon the more complete application of scientific 
knowledge апа methods to every department of 
industrial and national activity.” To-day we see that 
application in much fuller progress than when Huggins 
spoke only c of a century ago, and already we 
know how truly he prophesied. 

It is not for а moment to be supposed, because the 
State has come to take в more active and practical 
interest in scientific research, that there is therefore 
any occasion for the lessening of interest on the part 
of societies and individuals. The State interest involves 
that other interest, and invites it. It can never become 
the exclusive function of the State to aid the individual 
research worker. The State may, and does, co-operate 
in aiding him, as, for example, through the universities 
and the Royal Society. Nevertheless, there are whole 
departments of research which do not come within the 
range of public assistance, but are no less valuable 
because they do not. Therefore the support of science 
remains the concern of our scientific societies, educa- 
tional institutions, industrial organisations, and private 
benefactors, no less than it ever did; nay, the very 
fact-that the State has lent its aid should encourage 
them to continue their aid and to reinforce it—indeed, 
there is satisfactory evidence that this actually happens. 
One example will suffice which. indicates, incidentally, 
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that from the purely materialistic point of view 
scientific research is not a luxury ; for the community 
it is probably the cheapest possible form of investment. 
The Government’s fuel research station has not yet 
proved the commercial possibility of the low-tempera- 
ture treatment of coal which would result ın the more 
economical production of smokeless fuel, oils, and 
gas; but in attempting this difficult task it has 
already, by results unforeseen when the task was 
undertaken, shown at any rate the possibility of 
economies for the State and for some of its major 
industries which are well in excess of the cost of the 
research itself. 

There are parallels in many respects, as has been 
often pointed out and as often forgotten, between the 
periods of our history following the Napoleonic Wars 
and the Great War. The application of science in 
industry and daily life received impetus in the earlier 
of these periods in such directions as the introduction 
of steam motive power; it is receiving it now, as it 
has been attempted here to show. The auspices now 
are more favourable. Science-is more powerful. Men 
more adequately and more generally recognise its 
power, and therein should lie a certain ethical value 
for it as offering & new point of view, in the manifold 
interest of which all can share. Should not the 
application of science, for example, offer & new field 
for community of interest, not only between one 
industrial organisation and another, but also within 
the whole body of workers in any single organisa- 
tion ? 

In order, however, that the community may fully 
realise all that it owes, and all that it might owe, 
to the advancement of science, the channels of com- 
munication between research and the public mind 
have to be kept clear, maintained and widened. The 
non-scientific public is accustomed to view science as 
it might view a volcano; prepared for the eruption 
of some new discovery from time to time, but accepting 
the effects of the eruption without the pro- 
cesses which led up to it during the preceding period 
of quiescence. The period of preparation by research 
before science can offer the world some new benefit 
may be long, but the scientific machine is always 
running quietly in the laboratory. There is an example 
ready to our hands. We recall the introduction of 
wireless telegraphy and telephony as a scientific gift 
of quite recent years. Do we all realise that it was 
here in Oxford, at the meeting of the British Association 
so long ago as 1894, that the first public demonstration 
of wireless si by means of electro-magnetic 
waves was given by Sir Oliver Lodge? It was the 
work of science to develop the methods then demon- 


-strated until they have been brought to their present 


marvellous uses. On the other hand, it is often the 
case, whether in mdustrial or icultural, domestic 
or whatever application, that science has knowledge 
at command, awaiting use, long before mankind can 
be brought actually to apply it. Though we have 

uickened, we are not yet so quick in the uptake of 
а results of applied scientific research as, for example, 
some of our commercial competitors. The public 
support of scientific research, upon all these grounds, 
should be accorded freely, with understanding, and with 


patience. 


Supplement to " Nature,’ August 7, 1926 5 











Views and Reviews. 
SUMMARIES OF ADDRESSES OF PRESIDENTS OF SECTIONS. 


THE ANALYsIs ОР LINE SPECTRA. 
I his presidential address to Section A (Mathe- 
matics and Physics), Prof. A. Fowler refers 
especially to recent developments in the analysis of 
the more complicated types of line spectra. The way 
to the analysis of such spectra was opened up by 
Catalán's discovery, in 1922, that in the spectrum of 
m ese and certain other elements there are terms 
of higher multiplicity than the triple terms previously 
recognised. Systems of terms with multiplicities up 
to octets have been found, and the main features of 
the structures of the spectra of a large number of 
elements have been worked out by Catalin, Meggers, 
and others. No exceptions to the law of alternation 
of even and odd multiplicities in passing from element 
to element across the periodic table have been found, 
and the first spark spectrum of an element has the 
` ваше even or odd multiplicity as the arc spectrum of 
the preceding element. The types of the spectro- 
scopic ‘ ground terms,’ representing the deepest energy 
levels of the respective atoms, have also been identified 
for numerous elements, though their actual values are 
not always determinable. 

The more recent results of the analysis of complex 
spectra have thus provided an ordered knowledge of 
a multitude of facts which have an important bearing 
upon the theory of spectra and on the ment of 
electrons in the outer parts of atoms. саан 
workers have kept pace with the experimental p 
and the deeper spectroscopic terms can be cal ated 
for any кел electron ment by means of 
formule developed by Hund. The scheme of electron 
distribution suggested independently by Main Smith 
and Stoner can now be applied with considerable 
confidence to all the elements from 1 to 92, and the 
theoretical predictions as to the characteristics of the 
spectra will doubtless beof great assistance in the analysis 
of spectra which have not yet been disentangled. 

Reference is made to some of the experimental 
methods of spectroscopy, from which it would appear 
that the present resources are adequate for the elucida- 
- tion of the majority of the outstanding problems. 


Тнк Scope or ORGANIC CHEMISTRY. 


Pror. ]ОСЕТҮН Тновре discusses the field which lies 
before the organic chemist in his presidential address 
to Section B (Chemistry). During the fifty years that 
have elapsed since van't Hof published the theory on 
which modern structural organic chemistry is based, 
great and important advances have been made in our 
knowledge of the chemistry of carbon. The tetrahedral 
theory of carbon structure provided a means of attack 
which has enabled the organic chemist not only to 
pu an insight into the conditions underlying the 

rmation of simple molecules, but also has rendered it 
possible for bim to id ate synthetically many of the 
products formed during life processes. Nevertheless, 
he is still far from gaining a knowledge of the mechanism 
publnhed moder the title et Tbe Advan : 

or obtainable at the bookstall at Oaford by members at 4s. 64. 


underlying Nature's chemistry. The van't Hof theory 
has served the chemist well and has carried him far, but 
he is now seeking another lead to carry him still further 
forward. 

Structural organic dinis must conform to the 
modern views of the physicist regarding molecular 
structure, and it is clear that some form of the 
electronic hypothesis wil have to be adopted; but 
at present; although there are many such hypotheses, 
they all have one feature in common—they are 
qualitative not quantitative —they explain but they 
do not predict. In this respect, therefore, they differ 
fundamentally from the great conceptions of Dalton 
and of van't Hof. 

The scope of organic chemistry includes biochemistry, 
but the modern tendency is to approach biochemical 
problems from the biological side rather than from the 
point of view of structure. 1f biochemistry is to 
Justify its name, greater efforts will have to be made 
to develop the science from the organic сһетіса] side, 
otherwise any reasoned system of advance will be 
impossible. Our forest products need far more atten- 
tion. Originally most of the useful organic products 
were derived from materials obtained from the plants 
and grasses present in our forests. By means of these 
substances it was found possible to correlate structure' 
with physiological action and to produce compounds 
of enhanced value synthetically. It is certain that 
many such substances still remain to be discovered. 

The scope of organic chemistry includes also the 
dyestuffs and petroleum products. The former consti- 
tutes probably the most remarkable example of the 
application of the van't Hof theory to scientific and 
ultimately to commercial needs, and teaches a 
lesson which no one can afford to ignore. Great and 
successful efforts have been made during the past ten 
years to render Great Britain self-contamed as a dye- 
stuff producing centre, but the need for fundamental 
research must not be overlooked. Petroleum stands 
sadly in need of scientific treatment if the wasteful and 
uneconomical processes engendered by the abundance 
of this material are to be replaced by the economical 
and frugal methods which can only be determined by 
systematic scientific research. Moreover, the modern 
tendency to construct engines of increased compression 
ratio means that there will be an increasing demand 
for the higher boiling hydrocarbons as motor fuel. 
Polymerisatior and depolymerisation must therefore be 
made the subjects of systematic investigation. 


Tug Lower CagBoNIFEROUS (AvoNIAN) ROCKS 
оғ ENGLAND AND WALES. 


AFTER reference to the death at Oxford nearly 
ten years ago of that brilliant worker on the Lower 
Carboniferous rocks, Arthur Vaughan, Prof. S. Н. 
Reynolds in his presidential ad to Section C 
(Geology) summarises the progress of knowledge .om 
а variety of geological topics, which are unrelated, 
except in so far as they are concerned with the study 
of the Ауошап. 

The subdivisions of the Avonian rocks are first 


16 
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discussed and Vaughan's earlier and later views are 
indicated. There has been considerable increase in 
our knowl of the unconformities and breaks in the 
succession of the Carboniferous rocks, and the phasal 
equivalents were dealt with in some detail ; suggestions 
are made in the’ hope of lessening the confusion which 
has arisen from the inconsistent use of certam symbols. 
Though the Millstone Grit lies outside the scope of the 
address, its relations to the underlying strata are 
described, and the ing relationships to the rocks 
below of the Millstone Grit (sensu lato) in the Bristol 
district, South Wales, and the Yorkshire Dale country 
respectively were indicated. 

The problem of the classification and nomenclature 
of the Dibunophyllum zone (sens lato) and its equi- 
valents in the north of England is a controversial one. 
The goniatite work of Mr. W. S. Bisat has, however, 
led to the rocks of the Culm or shaly phase being 
known with an accuracy which is sometimes lacking in 
areas where the rocks are of the calcareous type. 

Our knowledge of reef-knolls, pseudobreccias, and 
algal limestones is summarised, апа the address 
concludes with sections devoted to dolomitisation 
and chert. 


BIOLOGY AND THE TRAINING OF THE CITIZEN. 


Pror. GRAHAM Kerr, in his presidential address 
to Section D (Zoology), empbasises the condition 
of dangerous анан; occasioned through the 
evolution of the modern civilised State not having 
been accompanied by & corresponding evolution in 
the training of its citizens. One of the chief dangers 
lurks, curiously, in what was one of the most important 
factors of human evolutionary progress, namely, the 
development of language, for this, through modern 
applications of science such as printing and radio 
telephony, has come to interfere with the natural 
working of the principle of leadership—upon which 
human progress is so dependent. The natural 
leaders in communal advance throughout the ages 
have been the men of outstanding constructive ability ; 
leadership has now, however, been made accessible to 
those whose ability is not constructive but is rather 
that of the advocate. 

The great of the position so arising can only 
be avoided by immunising the citizens by means of 
education, and Prof. Kerr urges the importance of 
including a grounding in the main principles of biology 
in the reformed educational system. A grasp of. such 
main principles as evolution, inheritance—including 
the fact of its incompleteness, t.e. what is ordinarily 
called variation—the struggle for existence, communal 
evolution, and the inter-communal struggle, would, 
by inducing in the citizen’s mind the biological outlook, 
broaden his vision and enable him to see his way round 
dangerous obstacles in the path of social advance. He 
would appreciate the biological SR of economics, 
and, realising that the wealth of the community lies 
in the capacity of its citizens, would recognise how 
greatly it is to the commercial interest to increase that 
capacity by the training of the individual. Mass pro- 
duction in industry depends for its success on uniformity 
.of raw material ; such uniformity is absent in the human 
raw material, and therefore the principle of mass pro- 
duction should, ай regards the education of the citizen, 
be confined within the narrowest limits consistent with 


practical considerations. With the limitation of mass 
education would come & quickening into renewed life 
of the primitive relations of parent and offspring— 
the deadening of which is one of the deplorable pheno- 
mena of existing conditions. The quickened interest 
in the training of his individual child would stimulate 
the interest of the parent in our whole system of 
education—the lack of such interest being again one 
of the great weaknesses of our present-day democracy. 

It is a necessary feature of advance in civilisation 
that the individual citizen, his abilities, mental and 
physical, no longer kept up to the highest pitch by the 
pressure of the struggle to exist, tends to degenerate 
and depend to a greater and greater extent upon the 
community. This increased dependence carries with 
it increased obligations of an ethical kind towards the 
community—discipline, self-sacrifice, patriotism, loyalty. 
The shackling of personal liberty in the bonds of duty 
to the оу would again be а return to ancient 
custom dictated by biological principles. 

In conclusion, Prof. Kerr urges tbat the biological 
view of society which, while recognising differences in 
detail, whether in ability or in manners, never loses sight 
of the fact that behind these lies a human nature fitted 
out with the same common strengths and trammelled 
by the same common weaknesses, greatly conduces to 
the smooth working and onward progress of the social 
mechanism. 


Тнк Economic DEVELOPMENT OF TROPICAL AFRICA. 


Tue task of developing Africa is complicated, as is 
shown by the Hon. W. Ormsby-Gore in his presidential 
address to Section E (Geography), by two factors, ' 
climate and the wide differences in traditions and 
capacities between the white ruling race and the 
native population. As a result of climate manual 
labour cannot be undertaken by Euro . The 
African is the most adaptable of all the races of 
the human family ; but the changes which have been 
produced so far are not more than skin deep. We 
know little of the history and mental traditions and 
aptitudes of the African native. Year by year anthro- 
pology is adding to our knowledge, but we are still at 
the stage of collecting data, and it is difficult to ensure 
that scientific investigation shall keep pace with the 
practical day-to-day running of Government adminis- 
tration and économic development. Nevertheless, we 
must clear our ideas on сегїаш fundamental questions. 

The first problem is the health of the African popula- 
tion. It is difficult to say with certainty what is the 
effect of European impact on vital statistics. In tropical 
Africa, though there are no scientific data, there can 
be little doubt that the population diminished between 
1900 and 1924. This is due mainly to sleeping sickness 
and venereal disease ; but the principal cause is infant 
mortality, which under the age of twelve months in 
the purely native area of Tanganyika has been esti- 
mated to be so high as 400 per 1000. 

Rapid economic development has given rise to a 
number of social problems as a result of the accession of 
wealth among native producers. It has affected the 
notions of land tenure, and the individual has become 
emancipated from communal contro]. The nature and 
sanctions of tribal authority are undergoing rapid 
change, especially spiritual and moral. In the coast 
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towns а ера of the native populations has 
become entirely detribalised. They are imitating 
Western civilisation and demanding Western education; 
' but in education the real needs of tbe people and the 
right methods of bringing out their innate capacity on 
modern scientific lines have not been studied. The 
disrupting tendencies in Africa to-day are so many 
that constructive thinking is urgently necessary, if 
African communities are not to be reduced to dis- 
organised- mobs. The introduction of new arts and 
industries has created a class of wage earners unknown 
in the old Africa; but the incentives to labour are 
small. There is danger of degeneration unless the 
young men are trained to work either as direct pro- 
ducers or wage labourers. 

There are four main duties upon which we have to 
concentrate. First, the various problems of ‘ public 
health’ ; second, the improvement of the standard of 
the natives as producers of food and economic crops ; 
third, to further transport facilities ; fourth, to educate 
the native in such a way that he may advance in the 
scale of civilisation and assimilate such new moral 
controls as will fit him to withstand the dangers and 
make the best use of increasing wealth. 


INHERITANCE AS AN Economic FACTOR. 


Tue purpose of Sir Josiah Stamp's address to 
Section F (Economic Science and Statistics) is to 
consider the whole subject of inheritance in its relations 
to economic science and the community. The con- 
clusions reached are as follows : 

т. In the past century unprecedented economic 
advance has been due in the main to the greater use 
of invention and fixed capital. This has, in turn, 
made new accumulation of savings possible, and has 
been made possible by the growing fund of accumula- 
tion, In this accumulation the principle of inheritance 
or bequest has played an important part. Where 
there has been freedom from the shackles of a family 
diffusion system the greater progress has been possible. 
The individual motives which are operative under such 
а system are stronger than ever, but operate over a 
diminishing part of the field; they are also stronger 
over a short period, and of diminishing effect over a 
long period of time. In other words, communal 
saving via company reserves (not subjected to the 
individual volition for pie against spending), and 
via repayment of deht h funds derived from 
taxation, and sia large ada efforts (housing, etc.) 
partly financed through taxation, is an increasing 
proportion of the total. Although some of the values 
set up by such collective sums may figure in individual 
estate values, they are not created or destroyed by 
interference with, or promotion of, the right of 
inheritance. И 

2. The considerable section of capital 
accumulation is stil powerfully affected by inheritance 
rights, and would be more affected than heretofore by 
interference with rights in the direct line, though less 
affected than hitherto by rights eut of that line. 

3. The sense of ‘ social injustice ’ is directed against 
inequality of wealth, of which inequality through 
inheritance is not now the larger part. This sense, 
if limited to inheritance features, has less economic 
reaction than is generally supposed. In any case, it 
is a sense which is not scientifically based. It is 


probable that the average man has a slightly шй 
share of the aggregate than he would 


proportionate 
have had if there had been no inheritance system, but 


а substantially larger absolute amount, because he shares 
a larger é te or better standard of life than he 
would have had under a system with no such aid to 
accumulation. 

4. The particular claims for unlimited rights of 
bequest, as se the best economtic direction and 
control, are y losing their force. 

5. The prnciples upon which death duty taxation 
is at present based might be improved. The actual 
sum now being raised is not necessarily more harmful 
economically than & similar sum raised by additional 
income-tax, but it is more repressive in accumulation 
than the same sum would be if a less sum were raised 
at lower rates on the first succession, and the balance 
were raised at higher rates on succeeding successions. 


POSITION AND PROSPECTS ОР ELECTRICITY SUPPLY. 


Sm Joun SNELL, the president of Section С (En- 
gineering), is giving an address on the present and 
future development of electricity supply. His pre- 
dictions about the future are based on the latest and 
most accurate data, and they summarise the results 
of many lengthy and laborious calculations. Sir John 
gives first a historical résumé of the progress that has 
been made during the past forty years. He lays 

stress on the work done by Ferranti and 
Crompton. It is interesting to remember that although 
Sir Charles Parsons perfected his steam turbine only 
about thirty-five years ago, yet of the total prime 
movers now used in electrical generating stations, less 
than ro per cent. are reciprocatmg engines. He points 
out that the average load factor, that is, the ratio of 
the actual power delivered to the maximum possible 
wer, is, 1n Great Britain, less than 25 per cent. 
ence the capital expenditure is four times as great 
as it would be if the plant worked continuously at 
full load. For economy, therefore, it is of vital 
importance to have а high load factor. Stress is laid 
on the importance of having common sources of supply 
for power, light, and railway traction. In this way 
& high load factor can be obtained. 

The present output of the public generating stations 
in Great Britain is 7ooo million units annually. 
Government publications estimate that in fifteen years 
the output will be three times as great. This is a low 
estimate, as no account is taken of the great prob- 
able future extension of railway electrification. The 
electricity returns record an average rate of increase 
in the sale of electricity between 1913 and 1924 of 
25:8 per cent. per annum. If this continue, the 
progress of the industry will be extremely 1 

It is necessary, therefore, to take long ы! views 
of the future. In an industrial country Mke Britain, 


‚ in order to live and continue to exist аз а great nation, 


it is essential] that abundant power be available. The 
bulk of this power must be derived from coal In 
Scotland and North Wales large hydro-electric systems 
are in operation. In the Grampians, in Ayrshire, and 
in Lanarkshire water-power systems are being erected 

Detailed inv tion is being made as to the tidal 
power available in the Severn estu It is estimated 
that a tooo million units of electricity could be dis- 
tributed from this source alone. Compared with other 
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countries, however, Britain is poorly endowed with 
water power. 

The importance of economising the consumption of 
coal is emphasised. Some of the devices suggested 
only economise fuel at the expense of undue capital 
expenditure. Increasing the size of the plant and 
employing bigger stations will undoubtedly economise 
coal. Sir-Charles Parsons has shown that with а 
steam pressure of 500 lb. per square inch and a 97:5 
per cent, vacuum, а full load thermal efficiency (steam 
to electricity) of 33% per cent. is available. With an 
initial steam pressure of тооо lb. per square inch, a 
thermal efficiency of 35 per cent. can be obtained. It 
is probable that in а few years electricity will be 
generated at large stations at a cost not exceeding 
o'3d. per unit. This would mean that if the price of 
coal be about 205. per ton, the average price paid by a 
consumer would, in a few years’ time, be about ad. 
per unit for lighting and 1d. per unit for power. Some 
consumers in remote districts will have to pay more 
and others less than this. Although a steady develop- 
ment is discernible, it is certain that there is a great 
future before electricity supply. It is our duty to 
lay down suitable lines along which the industry may 
develop .so that su ing generations may reap a 
bountiful -harvest from our foresight. 


Тнк REGIONAL BALANCE oF RACIAL EVOLUTION. 


Pror. Н. J. FrxuxE in his address to Section Н 
(Anthropology) tries to interpret the present-day 
distributions of physical characters of man on 
evolutionary lines rather than on the more purely 
taxonomic ljnes that have been generally recognised 
in earlier studies. -The general evolution of man is 
touched only lightly to suggest relations between 
lengthening of prenatal life on one hand and in- 
creased brain оета апа decreased hair and jaw 
development on the other. 
upon men of modern type, known from tbe European 
Aurignacian period onwards, and comparative survey 
suggests that certain skull changes accompanied the 
evolution of modern types, that evolution probably 
occurring over & broad zone from Cap Verde to Persia. 
The arguments for this area are partly paleoclimatic. 
Early drifts southward from this early home are held 
to have given rise ultimately to the pigmy peoples 
heads not lengthened),. Bushmen and Tasmanians 
(ends often lengthened), Australians (heads much 
lengthened), with. diversities.of colour and hair. . It is 
suggested that the people on the northern fringe of the 
early home, like some on the southern fringe, may have 
escaped the head lengthening seen in others, and that 
from these, better grown and less dark than those on 
the south, the sub-brachycephalic and ultimately -the- 
brachycephalic peoples of the world’s highland zone 
may have originated. 

The way northward between the Elburz Mountains 
and the Hindu Kush is held to have been opened up to 
modern men with the final retreat of the ice, and drifts 
through it went mainly northeastwards leaving the 
high Mongolian plateau and ‘Tibet on the right. The 
extreme conditions of the high Mongolian plateau in 
their probable relation to racial’ evolution and drifts 
into China, etc., are mentioned, and the question of race 
types in Europe is argued out on similar principles. 
It is suggested that evolutionary change owes а great 


Attention is concentrated. 


deal to cumulative changes of байый influences 
in plastic infancy. As, however, no two embryos are 
exactly alike, the hereditary units in some may vary 
towards, in “others away from, the new standards 
arising from the cumulative changes of environmental 
factors and as a consequence health and growth 
and survival may be affected. In other words, 
‘selected’ germinal variations may follow after 
somatic variations and may thus help to secure the 
newly gained features to the race. 


FUNCTION AND DESIGN. 


Pror. J. B. LzATHES' presidential address to Section I 
(Physiology) deals the interesting subject of 
function and structure in the' living organism. The 

of which a living organism is composed assist 
in the maintenance of its Ше. For physiology, which 
studies the manner of their ministrations, their morpho- 
logical structure is organic design. із structure, 
essentially chemical, serving in the maintenance of life, 
must always display the peculiar pro distinctive 
of matter in which the phenomena of Ше are exhibited, 
that of transforming adjacent matter which is not 
alive into its own similitude and so, perishable though 
it be, maintaining itself by spontaneous self-regenera- 
tion. A chemical structure so d ed as to perpetuate а 
perishing existence is a necessary hypothesis for biology. 

Twentieth-century chemistry, which already, by 
defining the catalytic nature of enzymes and the general 
nature of the material of life, has shown the immensity 
of the field to be explored, may yet also dispel some of 
the obscurity that covers it b indicating structures 
that have in some degree the property which the 
hypothesis requires, structures that assimilate the 
disposition of adjacent foreign matter to their own, 
and so in spite of their instability tend to perpetuate 
themselves. Of all degrees and qualifications that 
chemistry can put after or before its name, ‘ biological ’ 
will then be that of which it will havé most occasion 
to be proud. 

Living material constituted so as to behave in this 
way appears to be largely, though certainly not entirely, 

rotein in character. The almost infinite number of 

rms that protein substances may take, even without 
changing the proportions in which the amino acids of 
which they are composed occur in them, fits with the 
variability of forms of living matter. If some of these 
variations, retaining the power of self-regeneration, 
аге sensitive to recurring external disturbances, and 
react to them in such a way as to favour the manifesta- 
tion of this power, these variations are more likely to 
survive. 

The evolutional history of life must express the be- 
haviour of tbe chemical constituents of the material 
that lives, the distinctive property of which is that 
of spontaneous self-regeneration. A modification of 
living matter which retains this property, if it assists 
in the maintenance of life, must persist; function 
alone can give permanence to structure. Modifications 
without organic design, that obstruct or merely do not 
assist, must share in the decay, but cannot share in 
the reconstruction of living matter. 


PSYCHOLOGICAL ASPECTS OF OUR PENAL SYSTEM. 
Dr. J. Dzzvzn points out in bis address to Section’ J 
(Psychology) tbat the evolution of punishment and 
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a penal system exhibits four phases, which may 
be designated the vindictive, the retributive, the 
protective or deterrent, and the reformatory. The 
vindictive phase is not punishment in any strict sense. 
Nevertheless, it represents £he psychological origin of 
punishment. An individual who has suffered at the 
hands of another responds with the impulse of anger, 
which is satisfied by the infliction of some hurt on the 
culprit. The hurt inflicted may bear no direct relation, 
either in kind or in degree, to the injury done, but merely 
to the intensity of the anger. When some crude notion 
of justice comes into existence and determines the kind 
of hurt that may be inflicted on the wrongdoer, the 
vindictive passes into the retributive phase. This in turn 
passes into the deterrent phase, when it is realised that 
punishment looks to the future as well as the past, and 
that its function, from the point of view of society at 
least, is to protect against the repetition of a delinquency. 
As civilisation advanced it began also to be realised, at 
least in theory, that no amount of wrongdoing on the 
E of the delinquent absolves society from nsi- 

ility for the results produced on him and on others 
by the way in which he is treated by its representatives, 
acting under social laws. The realisation of this truth, 
and the perception at the same time of the fact that 
one way in which society may protect itself against 
wrongdoing is by the reform of the delinquent, marks 
the transition to the reformatory phase. 

At the present time it will be generally agreed that, 
so far as society uses punishment at all, it ought to do 
so with some definite end in view, and therefore with 
an eye to the future rather than the past. It would 
also be generally agreed that this end is primarily its 
own protection, and, as subsi to this, the producing 
of such a psycho logical change in the delinquent that 
the wrongdoing not be repeated. Some writers 
have suggested that we ought to regard the action 
taken by society as treatment rather than 1 
ment, the а involving the yiew that delin- 
quency should be considered as the outcome of some- 
thing not unlike disease. There is, however, really no 
warrant for excluding either the idea or the fact of 
punishment, which exercises an important influence in 
the direction of reform in various ways. At the same 
time, it is true that if, and as, society progresses, we 
may the need for special em basis on the 
deterrent influence of punishment py y to diminish, 
and the reformatory aim to come more and more into 
the foreground. 

If punishment looks to the future rather than to the 
past, it is evident that the vitally important ologi- 
cal problems of punishment are not those mvolved in 
the question of criminal responsibility, which is really 
а question inherited from an outworn penal philosophy, 
and not, from the social point of view, an urgent 
practical problem at all. The шшш psychological 
ашуг; are rather those involved in a thorough 

owledge of the psychological situation with which 
we are faced in dealing with the individual delinquent, 
and of the psychological effects likely to be produced 
by the action taken in the name of society. The 
first step in penal reform at the present time should 
be.to provide for the securing of such knowledge by 
the institution of psychological clinics for the examina- 
tion of, delinquents, and more particularly juvenile 
delinquents. 


CHANGING ASPECTS OF BOTANICAL SCIENCE. 


Pror. Е. О.. Bower, in his presidential address 
to Section K (Botany), refers first to the calamity 
which hes fallen upon the Section, in the sudden 


death of the president-elect, Dr. William Bateson. 


Instead of attempting to fill the broad biological 
róle which would have been natural to Bateson, Prof. 
Bower céntres his address round the dates of the 
previous meetings in Oxford. After a brief reference 
to the stormy meeting of 1860, he points out from 
recent writings how Darwin’s views, as stated in * The 
ker e Species," still stand in essentials as a great 
philosophical. pronouncement. Не directs particular 
attention, however, to Ray Lankester's introduction of 
the conception of homoplasy, which followed as a 
natural sequel to it. This was applied first in animal 


morphology, but Prof. Bower illustrates it by reference 


to homoplastic likeness even in internal tissues of 
plants, an aspect that is still in its infancy. 

Passing to 1894, the central feature of that meeting 
was Strasburger's enunciation of his generalisation on 
the periodic reduction of chromosomes. It fell like a 
bomb-shell upon the old controversy on alternation in 
plants. But it was soon recognised that here was 
something more fundamental than somatic alternation. 
Like the fabulous genie let loose from its bottle, the 
conception of & nuclear cycle in all plants that show 

ity dominates ever more and more the field of 
morphology. That субе may be regarded as the 
foundation upon which somatic development may or 
may not be imposed. Provided the events of syngamy 
and meiosis be constant, the alternating generations 
must have always been distinct : if not, then there is & 
ibility of alternation not by ‘interpolation’ but 

у ‘transformation.’ The resolution of this problem 
can be given only by close comparison of facts derived 
from nearly related organisms. But until this final 
resolution comes, it is possible to hold either a theory 
of.‘ transformation’ or of ‘interpolation.’ Prof. Bowet 
still thinks that the greater probability appears to lie 
with the latter, as regards green archegoniate plants. 
It is open to anybody to see in the Archegoniate а 
separate evolutionary problem from that of any of the 
great lines of Alge. Wide homoplasy may be invoked, 
and an ie of the sporophyte in land plants con- 
templated interpolation. The discovery of the 
Rhynie Шш. has strengthened this view by providing 
early synthetic links between Bryophytes and Pterido- 
phytes, and by thus drawing the Archegoniate more 
definitely together. 
` As to the botany of the present period in Britain, its 
relation to previous periods can best be traced through 
the pages of the Annals of Botawy—that stately series 
of forty volumes which have since August 1887 eman- 
ated from the Oxford Press. The first volumes bear 
evidence of a preponderance of organographic and 
systematic interest. Then anatomy and cytology 
followed in increasing proportion, and later there has 
been a preponderance of memoirs relating to physiology. 
The drift of research has clearly been from systematic 
and descriptive science to a prevalent study of function. 
Doubtless time will right the balance of opinion again : 
but meanwhile a cool philosophical outlook will estimate 
no one branch of the science as of iod importance 
than another. 
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MAN AND METHOD IN SCIENTIFIC EDUCATION. 


Si Tuomas HoLLAND's presidential address to 
Section L (Educational Science) discusses two questions 
relating to scientific education : first, the best 
ment ‘of curricula and examinations, and secondly, the 
cultural value of education in scientific subjects. 
Under the Roya] College of Science system, to which 
the name ‘ tandem ' system has been given, one subject 
is studied at a time, two subjects for half a year in 
each academic year during the first two years of the 
course, and one subject at an advanced stage d the 
third year. Examinations are held at the end of each 
course and closely follow the.teaching. The alternative 

, based on the University of London examina- 
tions, involves simultaneous study of three or four 
subjects during the first year, leading to the Inter- 
mediate Examination, followed in the case of pass 
students їп science by two years of simultaneous study 
of three subjects, or, in the case of honours students, 
to the intensive study of а principal and а subsidiary 
subject. 

Sir Thomas Holland's favourable opinion of the 
' tandem ' system is confirmed by the opinion of many 
professors who have had experience of the system in 
the first instance as teachers. He recommends it 
especially for students who are to devote their lives 
to scientific research. “Our professors," he says, 
“still adhere to the tandem principle, although one 
detects in the time-tables a slight yielding to the 
demands of the more complex life; but an extension of 
the course from three to four years in most of the 
‘schools’ has helped still to preserve the simplicity 
of the students’ night thoughts.” It is not easy to 
quote the merits of the two systems. For those who 
are to find a career in business or administration in 
which many unrelated questions will have to be handled 
daily and with promptness, mental mobility may be 
increased, or, at any rate, more rigidly tested, by the 
composite system of training and examination. The 
* tandem ' system, as carried on at the Royal College 
- Of Science, has been formally approved by the Univer- 
sity of London. Whatever other merits it may have, 
it has induced the University to relax its cast-iron 
regulations. Sir Thomas Holland points out that. the 
‘tandem’ system is applicable not only to different 
subjects, but also to different sections of the same 
`- subject, such as the petrological and paleontological 

groups in geology. 

The remainder of Sir Thomas Holland's address is 
devoted to the question of ‘humanising’ scientific 
education. Are we not inclined to forget that the 
Renaissance, the great world-revolt from formalism 
and theological bondage, was a revival not only of 
literature and art but also of ‘the spirit of research’ 
regarding natural laws? In course of time, classical 
. learning tended towards specialisation in its linguistic, 

tical, and rhetorical aspects. ‘‘Its main object 

became obscured and stricken with a formalism and even 
pedantry.” Nevertheless, Sir Thomas pays generous 
tribute to the classical curriculum in which our chief 
public men and our army of administrators, at home 
and overseas, who have made the British Empire what 
it is, have been nurtured; and imsists that while 


in scientific education attention must be given to the 
professional and vocational aspects, we must see to it 
that science and technology are taught in a way which 
will develop character and capacity for affairs. 


4 Еоор SUPPLY AND POPULATION. 


IN 1898 Sir William Crookes directed attention to an 

approaching scarcity of wheat in the world owing to 
the exhaustion of the nitrogen in the soil. Crookes’s 
prophecy may seem to have heen wholly falsified, but 
none the less we cannot continue to ignore Malthus's 
conclusion that the food. supply of the world must 
eventually begin to lag behind the i anton of popula- 
tion. Mr. Keynes has given reasons for the conclusion 
that the course of wheat prices and real wages since 
the War already indicates the approach of scarcity, 
and though Sir William Beveridge has rejoined that 
the limits of agricultural expansion are still remote, 
it is desirable to examine the fundamental] relation 
between land cultivated and population maintained. 
This is done by Sir Daniel Hall in his presidential 
address to Section M (Agriculture). 
. By various means of approach it can be shown that, 
under existing conditions of farming, about 2$ acres of 
cultivated land are employed for the maintenance of 
one unit of population—ràan, woman or child. This 
area varies in different countries, according to the 
quality of the land and the system of agriculture 
followed. It may be so low as r$ acres in Denmark 
with its intensive arable farming: so high as 4 acres in 
Spain with great areas of poor pasturage. 

In the ordinary way, however, ion of the 
population demands a corresponding increase in the 
cultivated area, and the tic Increase in the world's 
population during the nineteenth century was the 
direct outcome of the settlément of the Americas, 
Australia, and kindred ‘ new countries.’ 

Reasons can be given for supposing that an expansion 
of the area co nding to the present rate of increase 
in the white population cannot be continued. Suitable 
land is no longer available in quantity commensurate 
with the demand. It remains to increase the pro- 
duction from the existing farmed area, and though 
possibilities in this direction are enormous, because, 
for example, the great wheat-producing areas of the 
world are farmed at a very low level of yield per acre, 
such increase of production will involve higher cost of 
production per unit. The only means of escaping 
from higher costs lie in the applications of science, 
such as the improvements due to the plant breeder, or 
the cheapening of fertilisers brought about by the 


manufacture of synthetic nitrogen products. The 


low returns derived from agriculture at the present 
time militate, however, against intensification of pro- 
duction ; indeed, in most civilised countries a ' flight 
from the land' of both men and capital is manifest 
because its earning capacity is low compared with that 
derived from industry and commerce. Intensification 
of production is only likely to begin when stimulated 
by & definite rise in the prices of agricultural produce, 
but this must occur as the land & le for settlement 
proves insufficient to absorb the present surge of 
population before the checks that are in action prove 
effective. 





‚ Printed тм Great Britain by R. & R. Cranx, Lair zo, Edtzbw gh. 


Supplement to “ Nature,” 





NOW READY 
IN TWO HANDSOME VOLUMES 





Royal 8vo. Pp. ххтш +1563. With 565 ilustrabons 
and 20 coloured plates. Price 84s., plus postage: 
inland, 18, 3d. Weight for abroad, 10 lbs. 


PROTOZOOLOGY 


BY 


C. M. WENYON 
C.M.G., CBE, М.В, BS. B.Sc.(Lond.), 
Director-in- Chief of ths Wellcome Bureau of Scientific 


Rasearch, formerly Protozoologist to the London 
School of Tropical Medicine. 





BAILLIERE, TINDALL & COX, 
7 & 8 Henrietta Street, Covent Garden, 
London, W.C.2 












TEXT-BOOKS OF ANIMAL BIOLOGY 
Edited by 
Prorassor JULIAN S. HUXLEY 






COMPARATIVE 
PHYSIOLOGY 








Zoology, McGill University. 


Demy 8vo. Illustrated. Рр. хіу+219. 
Price 75. 6d. net. 





Further volumes in active preparation. 
ANIMAL ECOLOGY, by C. S. ELTON. 


VERTEBRATE MORPHOLOGY, by С. R. pz Bun. 
EXPERIMENTAL ZOOLOGY, by JULIAN S. HUXLEY. 


ANIMAL MORPHOLOGY, with special reference to 
Invertebrates, by W. GARSTANG. 


August 7, 1926 І іх 








Ву LANCELOT Т. HOGBEN, Assistant Professor in 


CROSBY LOCKWOOD & SON'S 
NEW TECHNICAL BOOKS 


MODERN, DAE AND DETERGENT INDUSTRY. By G. 
D Se, PhD, FIC А Complete Practicel Treatise 

Three Vole Vol ni MaAwUrACTURE or GrivCExOL  (In- 

Ченде 1 Index to Complete Work.) #76 pp [lustrated. 
Royal 8vo. Net 308 

CHEMICAL SYNONYMS AND a RADE. NAMES. м w 
GARDNER, Works Cbemmt A Dicbonary und 
Handbook. зга Edition Revised and muc Enlarge. gap 
Royal 8:0, 

LOCATION OF MINERAL FIELDS. By M Н. HADDOCK, 
F.G&, AMIALE s% pp pees аын Pla 
Crown Вуо. 

METALLOGRAPHY OF STBEL AND CAST IRON. Ву 
W. E. WOODWARD, M A, МІ & SIm 156 рр. Photo- 
micrographs and Diagrams Demy Bvo. Net 18s 


Боо 9 ОР PLIGHT AND ITS oe vi veia APPLICAS 


HYDROLOGY AND GROUND WATER. By J M, LACEY, 
= Ins CE A Practical Teat- -Book for the use of Cori! Engineers, 
Students, and all those who deal with the control 
sha бё рр Illustrated. Demy 87o Net 125. 64. 
PRACTICAL QLASS MANIPULATION. By D B. BRIGGS, 
М A, А.1.В., К.С5 Ilustrated, Crown Вто Net is 04. 


APPLIED CHEMISTRY. Ye C. K TINKLER, DSc, etc, 
and HELEN MASTERS, A Pracucal Handbook 
for Students o£ Household Sclence Scent aud рыш Health In Two 
Vols VoL 11. Foor s88 pp яз Illustrabons Demy Svo. 


Not 158 
Compiais Cejalngus pect fros on application. 


Crosby Lockwood & Son, }S@ATOERS FALL 









A SERIES OF BIOLOGICAL HANDBOOKS 


General Editor : 
Prorzssor J. ARTHUR THOMSON 






THE BIOLOGY 
OF FISHES 


By HARRY M. KYLE, D.Sc. 


Demy 8vo. With 77 Illustrations in the Text and 
17 Half-tones. Pp. xvi+396. 


Price 165. net. 









Earher volumes of the Series. 

THE BIOLOGY OF THE SEA-SHORE, by Е. W. 
FrLATTELY, M.Sc., and C. L. WALTON. 

THE BIOLOGY OF BIRDS, by Professor J. ARTHUR 

2 THOMSON, M.A. LL.D. 

THE BIOLOGY OF FLOWERING PLANTS, by 
MACGREGOR SKENE, D.Sc. 

Fully illustrated. ' Each 168. net. 





SIDGWICK AND JACKSON LTD., 44 Museum Street, W.C.1 


x Supplement to “Nature, August 7, 1926 








MACMILLAN’S NEW AND RECENT BOOKS. 
CRYSTALLINE FORM AND CHEMICAL CONSTITUTION. вул. =. н. TUTTON, 


D.Sc, М.А.(Охоп), F.R.S., Past President of the Mineralogical Society, London; Author of 
“ Crystallography and Practical Crystal Measurement” With 72 Illustrations, буо. 10s 6d. net. 


THE JOURNAL OF EDUCATION.—" А book for which the only adjective seems to be ‘enthralling,’ . The 
teacher who buss this book for his school science library will probably end у keeping 1t fo: himself." 


THE FAMILIES OF FLOWERING PLANTS. :. DICOTYLEDONS, Arranged according 
to a New System based on their Probable Phylogeny. By J. HUTCHINSON, F.L.S., Assistant in 
the Herbarium, Royal Botanic Gardens, Kew. With Illustrations by W. E. TREVITHICK and the 
Author. 8vo, 20s net. KEY TO THE FAMILIES OF THE DICOTYLEDONS. Reprinted from “ The 
Families of Flowering Plants.” 8уо. Manilla Cover. 25. net. 


THE THEORY OF SOUND. sy LORD RAYLEIGH, Sc.D., F.R.S. Vol L New Impression. 


8vo. 15s. net. 














*,” Previously published Vol. IL 15s. net. 


A DICTIONARY OF APPLIED PHYSICS. Edited by Sır RICHARD GLAZEBROOK, 
KCB., Sc.D., F.R.S. In 5 Vols. Medium 8vo. Fully Illustrated. £3:38. net each, The set of 
five volumes, £14: 14% net. ^ 





Vol I MECHANICS—ENGINEERING—HEAT. VoL IV. LIGHT, SOUND, and RADIO- 
» IL ELECTRICITY. LOGY. 
» Ш. METEOROLOGY, METROLOGY, and » У. AERONAUTICS, MI METALLURGY 
MEASURING APPARATUS. —GENERAL IND 


*,* Full descriptive Prospectus post free on application. 
THE PHYSIOLOGY OF THE CONTINUITY OF LIFE. вур. NOEL PATON, M.D. 


B.Sc, LL.D., F.R.S., Regius Professor of Physiology, University of Glasgow. With Illustrations. 
8vo. 125. net. ; 








EVOLUTION. ву]. GRAHAM KERR, F.R.S., Regius Professor of Zoology in the University of 
Glasgow. With 2 Plates in colour and 53 Illustrations in the Text. 8vo. 128, net. 
CONTEMPORARY REVIEW.—*''Professor Graham Kerr has а charming pw myle ; he is a practical feld 
naturalist of immense experience ; he knows his own mind, and is not Ее to express quite bluntly his own views Не 
restates the Darwinian doctrine of natural selection, reinforced by Mendel’s principles of heredity, by the inmstence on the 
ашу of particular characteristics amongst animals ‘living freely, and by modern advances 1n physiological knowledge, with 
great power. 


AN INTRODUCTION TO THE THEORY OF INFINITE SERIES. вут. J. rs. 
BROMWICH, M.A, ScD., F.RS., Fellow and Lecturer of St John's College, Cambridge. 
Second Edition Revifed with the assistance of T. M. MACROBERT, D.Sc, Lecturer in 
Mathematics in the University of Glasgow. буо, 308. net. 





NATURE. Not ба to the mathematician is the book indispensable ; it is alsò the best possible guide to апу one 
who encounters mathematical analyms in his work. The second edition will increase the very high reputation gained by 
tne first ” 


HIGHER MATHEMATICS FOR STUDENTS OF ENGINEERING AND SCIENCE. 
By FREDERICK С, W. BROWN, M.Sc.((London) F.C.P. Senior Mathematical Master, West 
Ham Secondary School Crown 8vo. ros. 


EDUCATION. —* Бучур fe the book is wel] done. It shows that the author is a mathematical enthusiast and 
is bent on teaching mathematics in the proper way. . . . Mr. Brown has compiled a book that will be of inestimable service 
to many a teacher." 


INTERMEDIATE MATHEMATICS (Analysis) ву T. S. USHERWOOD, B.Sc, 
Wh.Er, A.M.I.Mech.E., and C. J. A. TRIMBLE, М.А, Crown 8vo. 78. 6d. 


NATUR E.—'' The authors of this text-book on mathematics to the оаа te degree standard have already established 
& reputation by their previous works which is fully maintained 1n the present. well planned.? 
e 























uu Send for Macmilian's Ciassified Catalogue, post free on application. 
К MACMILLAN & CO., LTD., LONDON, W.C.z. 





Supplement to “ Nature,” August 7, 1926 


xi 


ө шы ыш OO —M————————— 





BROOKLYN BOTANIC GARDEN MEMOIRS 
Volume I.: 33 contributions by vanous authors on . 
genetics, pathology, mycology, physiology, _ ecology, 
plant geography, and systematic botany. Price 83.50 
lus А . 
Р Vo ame IL : The Vegetation of Long Island. Part I. 
The Vegetation of Montauk, etc. Pub. 1923. 108 pp- 
Price $1. 


AMERICAN JOURNAL OF BOTANY 
Devoted to All Branches of Botanical Sclenoe 
Established 1914. Monthly, except August and 
September. Official publication of the Botani] Society 
of America. Subscription, $6 a year. Volumes I -XI 


complete, $86. Single numbers, 75 cents post free. 
Prices of odd volumes on request Foreign postage: | 
до cents ` . 


ECOLOGY 
Devoted io All Forms of Life in Relation to Environment. 
Established 1 Quarterly. Official publication of 
the Ecological Society of America. Subscription, 84 a 
Back volumes, I-VI., 84.25 each. Single 
numbers, $1.25 post free. Foreign postage: 20 cents. 


GENETICS 
Beoord of In 
А Periodtoal vestigations bearing 


and Vanation 
Established 1916. Bi-monthly. Msi arn 868 
year. Single numbers, $1.25 post free. Beck volumes, 


IL-X. only,$7 each. Foreign postage: 50 cents. 
Orders shed be placed with 


' The Secretary, BROOKLYN BOTANIC GARDEN, 


BROOKLYN, М.Ү, USA. 


























THE JOURNAL OF 
GENERAL PHYSIOLOGY. 


Edited by W. J. CROZIER, JOHN Н. NORTHROP, 
W. J. V. OSTERHOUT. 





CONTBNTS ОР VOL. IX., No. 6, JULY 26, 1926. 
KUNITZ, М. An empincal formula for the relation between viscosity of 


solution and volume of solute. А 
CAMPBELL, Y. 1. Relativo susceptibility to arsenic in succemmrve 
ipstars of the «ik worm. 


COOK, 8, Y. The toate action of copper оп Nitella. 
HITCHCOCK, DAVID І. The alre of pores in collodion membranes. 


NORTHROP, JOHN Н. Duration of life of an aseptic Dreswwpkila 
culture inbeed 1n the dark for #30 generations 


NORTHROP, JOHN Н Acconrenient method for the formol titration. 
HAWKINS, JAMES А. A drscumsion of recent studies on the meta- 
bolixn of normal and malignant calle. 
MURRAY, HENRY А, Je Ph ontogeny. A. Chick 
» X. The tem Гале for ihe соштайпоп Tue 
of 1s0lated fragments of embryonic heart muscle. 
MURRAY, HENRY A, Ја. Physiological у. А Chicken 
' «nb XI. The pH, chlodide, асы, and 2 
Ы h Чара аз fictions Ob аңа. Байге шд 
DAVIES, P. A. Effect of high on феппшапоп of seeds 
(Mi ар МЛ айму z 
KRAMER, S. P. Bacterial filters. A preliminary note. 
GROLLMAN, ARTHUR. Ultrafiltration through сооб юе membranes. 
PONDER, ERIC. А contribution to the theory of phagocytoss. 
MURRAY, CECIL D The physiological principle of minimum work 
applied to the angla of branchmg of arteries 
Impex To Vorone IX. 





Subscription Price per Year (One Volume), $3.00. 
Pwblishid bi-monthly by 
THE ROCKEFELLER INSTITUTE for MEDICAL RESEARCH, 
Avenue A and 66th Street - * New York, N.Y. 


L. REEVE & CO., LTD. 





RECENT PUBLICATIONS. 


Winter Blossoms from the Outdoor Garden. 


Ву A. W. DARNELL with 24 coloured and plain Plates. 
A descripuve list of exotic Trees, Shrubs, and Herbaceous 
Plants flower in the outdoor garden in the British 
Isles in December, January, and February. For the use of 
Amateur Gardeners. 


` Ready shortly. Order now. 
Price 41:18. 


Citrus Growing in South Africa. 
By R. H. Davis, Fully illustrated. Price 1:58. 


A Book of South African Flowers. 
Fully illustrated in colour and half-tone. Price 41:18; 


Bacteria in Relation to Soil Fertility. 
By J. E. Greaves, M.S., Ph.D. Illustrated. — Pilce 
108.60. “ 


Demy 8vo. 


Flora of the Malay Peninsula. (5 Volumes.) 


By Н. N. Rincey, C.M.G., F.R.S., F.L.S. Illustrated. 
Volume 1, 43:38. Vols. 2 to 5, each 42:28. 


List of other Colonial Floras and complete Catalogus 
ae fres on application. 


6 Henrietta Street, Covent Garden, W.C.2. 


ANNOUNORMENT OF THE OONTENTS 
-OF THE AUQUST NUMBER 
OF THE 


PHILOSOPHICAL МАСАДІМЕ 


JOURNAL OF SCIENCE 


Published the First Day of every Alenth, — Price 58. 
The Effect of Tension on certain Elestic Properties of Wiros. E. 
Ало: MA, BSc, I. Bowzs, M.Sc. and S. Art, ч 
(Plate VIL) 
The Surface Jeomon of Liqukl Merals.—Part L "Тіп and Lead. By 
L. 1. Brecomauaw, BA, M Sc ~ 
Determination of the Modulus of hlastici Dynamical Method& В 
Н W Swit, MA, BSc uid T 
The Vanation of Pressure with Temperature in Evacuatad Vessels, By 
М. R. Canpeeie. 
A Bath for Observations at Lower Temperatures, Hy W Н. Parreesom. 
Molecular A*oci&nen and the Equation of State, Бу M. Е CARROLL, 
М Se (Lond. ). 
ссе чаа of Sond - an Examination of tbe Myers- 
уро . Baxistex, В 5e (Lond.), Ph D (Cantab. 
St. John's Colle, Camon > : ш 
Elastic: 1s Thermod Iotegration Factor for 
A. Perss, Rockefeller Foundation Visiting 
Professor of Physics, Cholalongkormn Univeruty, Ban ; Slam. 
g Flow from Annolar Norxea Ву E Туни, Al Sc, and E. C. 
CHARDSON, В A., 3.Sc., Ph. D. (Univermty College, London). 
> of the Reaction Comiant vation, and а Simple 
Method of Deta: the End Point. S. К. SuxrrAxD. 
Defexions in and Barrel of an Alr- 
. By A. M. Вик, 





D. 

ш Collisions between Flectrons and Molecules. 

By J S. Тотухчкир, ALA, F.R.S, Wykeham Professor of 
Oxford, and C М. Fock xx, B Sc., Lincoln College, Oxford. 

Notices respecting New Books. 


176 Pages with x Plate and numerous JInstraitosns tx the Text. 


fer 1929, xr dome 
Permet ey ifr ri Арун Дет нтр туте me vr pert 


TAYLOR & FRANOIS, 
Red Lion Oourt, Fleet Street, London, K.O.4 


xii Supplement to “ Nature,” August 7, 1926 








































SAFETY IN MINES RESEARCH 
BOARD. 7 


EEBEARCH APPOINTMENTS. 


The Safety in Mines Research Board requires a RESEARCH ASSIST- 
ANT for work ın connexion. with Collery Wue Ropes, and a JUNIOR 
RESEARCH ASSISTANT for work on materials and structuiea used 
for the support of underground workings Applicants must pomsesa good 
scwutific qualificetions, including а Univermty degree (or its equivalent 

in En rng, have а good knowledge of testing materials ара be 
dr tsmmen, bat special knowledge of Metallurgy m not required For 
the sentor post previous research experience за necessary. 

Preference will t be given to ex-Service candidates. 

Scares Or SaLARY —Asmstant, £290-£15- Eis hase Junior Assistant, £160- 
obig In addition a йпсшапщ Сон Bonus m5 preis 
making the present minima of the 377 and esl eec 

The posts are whole-time ones subject to Ше pro of the I ths ¥ ега 
Superannuation System fo: Universities, and en m eben) 

Forms of application, which must be returned not later than August як, 
can be obtamed from the Uxpxg-SxcukrAxY кок Minus, Establishment 
Branch, Mines Department, Dean Stanley Street, London, S. W.r. 


THE ADVARCEMENT OF SCIENCE, 1926 


Ready August 9 


Collected Presidential Addresses delivered at the 
Oxford Meeting of the 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


Inaugural Address by H.R.H. The Prince of Wales, 
K.G, F.R.S. 


Sectional Addresses: The Production and Analysis of Spectra, 
by Prof. A. Fowler, The Scope of Organic Chemistry, by 
Prof. J. F. Thorpe; Lower Carboniferous Rocks of England 
and Wales, by Prof. S. Н. Reynolds, Biol and the 
Traning of the Citizen, by Prof. J. Graham Kerr; The 
Economic Development of British Tropical Africa, by the 
Hon. МУ. Ormsby-Gore; Inhentance as an Economic Factor, 
by Sir Josiah Stamp, Electricity Supply, by Sur John Snell; 
The Evolution of Human Races, Prof. Н. J. Fleure; 
Function and Design, by Prof J. В. Leathes, Psychological 

of Social Punishments, by Dr. J. Drever; 1860— 
1894—1926, by Prof. F. О. Bower (Botanical address), 
Educational address by Sur Thomas Holland; The Area of 
Cultrvation required to feed the Population, by Sir Daniel Hall. 
















не ROOMS 


WE FLORIGENE-- 


(Florifene means Floor Hygiene) 


jt » IMPORTANT TO NOTE that OME APPLICATION of 
"Flongene" ALLAYS the DUNT zad DIET for 3 to 11 mosthe, 
eccordmg to traffic, not only богд sach Вузергер (without 
Spemitoeg of аву kod), bct alo throoghoct sil the mterremmg 
paoode— inch м of greater Буенос no portance Нашуаррьей 
ааа by swesping powers or any оша method.” 
X Send Ae Гагасы. Модон! оре, and Tettwmemal: to the Sole Мамут 


Bata " 
M The "DUST-ALLAYER " Oo. „an 

Д 4 VERNON PLACE, BLOOMSBURY, LONDON, W.C.1. M 
^ Contractors is the Brash, India ond Colonel Сереги entr, aie. 



























LONDON: 


The British Association, Burlington House, W.1 
Price Six Shillings 











TO KEEP IN TOUCH WITH SCIENTIFIC MATTERS 
IT IS NECESSARY TO SEE ‘NATURE’ REGULARLY 
















Subscription rates 


Inland Foreign 
£212 0 Year: £217 O 
£1 6 O Halfyear £1 10 O 
15 О Quarter 16 0 


Please send me “NATURE” 


for .. months, for which I 












enclose remittance value 






Name 















All Subscriptions 
are payable in advance. 





Cheques and Postal Orders 
should be made payable to 
Macmillan & Co., Ltd. 

















. THIS FORM MAY BE HANDED TO A BOOKSELLER OR NEWSAGENT, OR SENT DIRECT TO 
MACMILLAN & CO., LTD., ST. MARTIN'S STREET, LONDON, W.C.2. 











Supplement to “ Nature,” 


xiii 


August 7, 1926 








& CO. LTD. 
BOOKSELLERS & PUBLISHERS, 


136 GOWER ST., 


LEWIs| SCIENTIFIC BOOKS 


: Complete Stock of Works and Text-books in all branches 


of General, Technical, and Medical Science. 





© 
AND Classified List of Scientific, Technical and Industrial Books, post free. 


24 #28 Gower Place, 
LONDON, W.C. 1. 


Destoct Railway kasbon Equare Шао 
Al Tube Radways Warren Бшге 
Telephene- Moseum 1071 


E 








А MONTHLY POPULAR 
JOURNAL OF KNOWLEDGE 


Тномѕок, OBL, F.R.S, Sir F. G 


d e Sewarp, ScD., 


Kewrox, ECB, FBA, Prof А. 
F.R S., Prof R.  Coxwav, Litt D 





A free specimen copy of “ Discovery " 
will be sent to anyone on request. 


Contents of the August “British 
Association Namber’’ include: 


SIR OLIVER LODGE'S 
REMINISCENCES OF THE LAST 
. BRITISH ASSOCIATION MEETING 
IN OXFORD, 1894. 


Lord Sallabery's Addross—Mendeléetf's Periodic 
Law—The Biker of Spaos— A Discussjon ой 
Flight —Begimnimg of Radio Telegraphy— - 
Tho PST dedu СЫ Шы M T. of Argos. 


—  plustrated. 1s. Monthly. 1s. Monthly. 
Annual Annual SEA BEDE TAE O8; ров вех.» 125. 6d. post free. 


BENN BROTHERS LTD. 
154 Fleet Street, London, E.C.4 





All books In Genaral Literature also supplied. Periodicals at subecription rates, 


SPECIAL PACILITIBS FOR BXBCUTION OF ORDERS FROM ABROAD, 
which cam be forwarded uoder the V.P.P. (C.O.D.) system when desired. 


Bffectwally protective packing used without charge. 
LARGE 8TOOK OF SEOOND-HAND BOOKS, ! GOWER STREET. 


401. 





RECENT BOOKS 


THE CAMBRIDGE UNDERGRADUATE 100 
YEARS AGO. 
By OSKAR TEICHMAN. Crown 8vo, boards. 
4s. net (Postage 4d.) . Dlustrated with con- 
temporary prints. 
“ An amusing and interesting scrap-book.”-—Odserser. 
THE ARAB CIVILIZATION. 
АА SEPH HELL; translated by S. KHUDA 
B Demy vo, cloth. 8а. 6d. net. 
fae NM 
“ with n and ча of 
„ы еза, sympathy clearn 


PRACTICAL PHYSIOLOGICAL CHEMISTRY. 


и Demy 8ro, 
ostage I 
“This most excellent iis ere 
FUNDAMENTALS OF -OF BIO-CHEMISTRY: 

In relatio Physlology. 

By T. R. PARSONS Third edition. Crown 8yo, 


cloth. тов. 6d. net. „Postage e 9d.) 


“ The book is admirable." 
THE ELEMENTS OF THE THEORY OF REAL 
FUNCTIONS. 
By J. E. LITTLEWOOD Demy ŝo, cloth. 
4s. net. (Postage 4d.) 
GEOLOGICAL MAP-READING. 
Ву A. HARKER Illustrated, Second edition. 
Demy 8vo, sewed. 3s. 6d. net. (Postage 3d.) 














3 GAT. E OF Y 


125). Ec A gr 
н. eres Part VT Physica. Letters 
pp. 56. Part VI: Qoelary, Metsero 


тыш 
жыр ош 








Meet. Socberaa are ihways ready to boy brara or sealer colies- 
поса of books on exa sxence, as well as sets of sclentihs periodicals. 
They mwite correspondance m oonoeion with books rare and Феі 


to gat. HENRY SOTHERAN & CÒ., 
140 Strand, W.C.B, and 45 Piccadilly, W.1, London. 








W. Hefer & Sons, Limited, 
Cambridge, England. Of all Booksellers. 


ADLARD & SON 


& WEST NEWMAN 


LIMITED 


SCIENCE PRINTERS. . 
Home and Export, 


23 Bartholomew Olose, London, K.O.1. 








xiv Supplement to “Nature,” August 7, 1926 





MACMILLAN AND CO,’S 


STANDARD BOOKS ON ZOOLOGY. 


CAMBRIDGE NATURAL HISTORY. Edited by Sm S. F. HARMER, K.B.E., S&D, F.R.S., 
and SIR А. E. SHIPLEY, G.B.E, M.A, FRS. ln ro Vols. Fully Illustrated. Medium 8vo. 
218. net each. Also Library dition In 10 Vols, Fully Illustrated. Half Morocco. In Sets 
only. Medium 8vo. £15:1353 net. Уо I. PROTOZOA; PORIFERA (SPONGES); COELEN- 
TERATA AND СТЕМОРНОВА; ECHINODERMATA. Vol. Il. WORMS, ROTIFERS, AND 
POLYZOA. VoL. 111. MOLLUSCS AND BRACHIOPODS., Vor. IV. ORUSTACEA AND 
ARACHNIDS. Vor V. PERIPATUS; MYRIAPODS; INSECTS, Part L Vor, VI. INSEOTS, 
Part П. Vor. VII. HEMIOHORDATA; ASOIDIANS AND AMPHIOXUS; FISHES, Vor. VIII. 
AMPHIBIA AND REPTILES. VoL. IX. BIRDS. VoL. X. MAMMALIA. 


- A TEXT-BOOK OF ZOOLOGY. ву Pror. Г. J. PARKER, D.Sc, F.R.S., and PROF. 
WILLIAM HASWELL, M.A,, D.Sc, F.R.S. Third Edition, thoroughly revised. With Illustrations. 
In Two Vols, Medium 8vo. "Боз, net. 


MANUAL OF ZOOLOGY. ву Pror. T. J. PARKER, D.Sc, F.R s, and W. A. HASWELL, 


D.Sc, F.R.S. Illustrated. Crown 8vo. 10s. 6d. А 


ELEMENTARY COURSE OF PRACTICAL ZOOLOGY. ву Pror. T. J. PARKER, 
D.Sc, F.R.S., and PRor. W. N. PARKER, Ph.D. Fifth Edition. Crown 8vo, 158. 


AN ELEMENTARY TEXT-BOOK OF ZOOLOGY FOR INDIAN STUDENTS. 
Adapted from '“ An Elementary Course of Practical Zoology ? by PROFS. Т. J: and W. N. PARKER. 
With two new chapters based on “Outlines of Evolutionary Biology » by PROr. ARTHUR 
DENDY, D.Sc., F.R. 5. Ву ProF, B. L BHATIA, M.Sc. Illustrated. Cheaper reissue. Cr. 8vo, 
155, net. 


ZOOLOGY FOR MEDICAL STUDENTS. ву Pror. J. GRAHAM KERR, F.R.S. Illus 


trated. 8vo. 25s. net 


EVOLUTION. By J. GRAHAM KERR, F.R.S, Regius Professor of Zoology in the University of 
Glasgow. With 2 Plates in colour and 53 Illustrations in the Text 8vo. 128, net. 


A COURSE OF ELEMENTARY INSTRUCTION IN PRACTICAL BIOLOGY. 
By Т. Н. HUXLEY, F.R.S., and Н, N. MARTIN. Revised and extended by PROF. С. B. 
HOWES and D. Н. SCOTT, Ph.D. Cr. 8vo. 12%. 6d. 


EXPERIMENTAL ZOOLOGY. By Pror. THOMAS HUNT MORGAN, 8vo, 16s net 
HUMAN PROTOZOOLOGY. By Pror. R. W. HEGNER, Ph.D, and ProF. W. Н. TALIA- 


FERRO, PhD. Ilustrated. Cr. 8vo. 183, net. 


TEXT-BOOK OF COMPARATIVE ANATOMY. By DR ARNOLD LANG. Translated 


by Н. M. and M. BERNARD. 8vo. 2 Parts. 17$. net each. 


TEXT-BOOK OF PALÆONTOLOGY. Edıted by Pror. CHARLES R. EASTMAN, Ph.D. 
Adapted from the German of PROF. KARL A. VON ZITTEL. With numerous Illustrations, Med. 
8vo. Vol I. Second Edition. 31s, 6d. net. Vol, П. Second Edition. [7/4 preparaston.] 

Vol. II]. MAMMALIA. Revised by MAX SCHLOSSER, PhD. Translated under the 
direction of DR. С. В. EASTMAN by LUCY P. BUSH and MARGUERITE L. ENGLER; and 
the translation revised, with additions, by SIR ARTHUR SMITH WOODWARD, F.R.S. With 
374 Illustrations, 258, net. 


ZOOLOGICAL PHILOSOPHY. An Exposition with regard to the Natural History of Animals, 
By J.B. LAMARCK. Translated, with an Introduction, by HUGH S, ELLIOT.” 8vo. 188. net. 





+. Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z. 


Supplement’ to “ Nature,” August 7, 1926 


.XV 








JOURNAL OF THE ROYAL STATISTICAL 
SOCIE 


“Tho Growth of Mortal due to Motor Ува m Hngland and 
Wales, 1904-13.” By Iajor P. GnaaxrviLLE Еров, О (With 

"Btatistos of British Bhipping " By H W. Mason. O.B.E. 
(Wirth Discusmon.) 


Misonllanea :— 
The Comparison of Two Bata of Observations. By E С. зоока 


Ferdhty of Marriage end Population Growth. By L. R. Common. 
I Tp ср ыны 
19H. Т. 8. ASHTOW . 
M crar Ourrent Motes. 
Obituary: Professor Tecrrurrow 
RoraAL Strattencar Socurry, 9 Adelph! Terrace, W.C я. 


JOURNAL OF THE INSTITUTE OF 
ACTUARIES. 


No. 290.—JULY 1926. —Price ба. 


Investigation in eo ME Da cel] P of the 
An to ortaliry ex y Pensioners 
Staffs of Banks and Insurance Com with a Note on the 
Mortality cod by Deferred utante, "by Ств. Е. 
bo IA A. 
the Distribution of Life Office Profits, ByC.R. V Сорзта P pe 
hal s Note on some Aathods ofA pprornnation. enployed in 
calculating тө Tabler Ву С. D Rich, BA, AL 
e ofa Nee Чойын Б By С. Н. 


Insurance Fund and on а Uniforml ivo 
М.А, ДА ыч 
у AXTHUR Huxrzs, 


London : C. & E. LAYTON, Farringdon Street, E.C.4. 





PATENTS AND OHEMIOAL RESEAROH. 


By HAROLD E. POTTS, M.Sc., 
CHARTKRED PATENT AGENT. 


Demy $vo. Cloth. 8/6 net. _ 
корш» салгы во пасс о top. Authors grash of the fundamentals of 
patent law; the discrimmation with which he selected his leading cases 
wheo the validity of patents demonstrates this." — Waters, 


THE UNIVERSITY PRESS OF LIVERPOOL, LIMITED, 
HODDER AND STOUGHTON, LIMITED, LONDON. 


FOR NEW KIND OF THOUGHT 
IN. SCIENCE 


Read NEW REVELATIONS IN ASTRONOMY AND 


GRAVITATION, by Wilhem Henry Parkes. 
Proce Rie, pest fros from the Author at 
9 Lancaster Court, Newman Street, London, W.1. 





NATURAL SCIENCE 
BOOKS AND PERIODICALS 


INCLUDING ТНР PUBLICATIONS 
ОР THE LBARNED SOCIETIES 


CATALOGUES GRATIS LIBRARIES PURCHASED 
BERNARD QUARITCH LTD. 
11 Grafton Street, New Bond Street, London, W.1 





GENERAL DISCUSSIONS OF THE 
FARADAY. SOCIETY. 


A list of REPRINTS available can be obtained from Moss. GURWEXY & 
ACESON, Paternoster Row ооо E C4, а mo me 


Publishers 
Bec.” Bonnets E ES Leeson SEC ce Som the 








CALCULATOR 


“accuracy is about four times that of 

the ordinary ten-inch slide rule . . 
writes a В.Ѕс., from Canada. This unsolicited letter 
on to state : “ My estimate is that I have mado aboni AS 
thousand calculations with your product About twenty- 
two thousand hydraulic calculations have been made in the 
last month with a probable error of any one calculation not 
greater than 5/100 PE 1%.” 


Otis King Model К for multiplication, divi propor- 
tion, percentages. Model L gives, in Mo en powers 
and roote—fractional or all numbers without 
imit. 

in leather 21 Black 1 
Price, = уч ГА gal Cursor 1/6 extra), 
Write for illustrated and fully descriptive folder. 
CARBIC LIMITED 
(Dept. N), 51 Holborn Viaduct, London, E.C.1. 
Agents tn mest Dominions and Forgign Countries. 


SCIENCE & ULTIMATE TRUTH 


Fison Memorial Lecture, delivered at Guy's Hoepital 
Medical School, March 25, 1926, 


By 


The Very Rev. W. К. INGE, C.V.O., D.D. 
Dean of St. Paul's. 





8vo. Pauper covers, 1s. пе Paper boards, cloth back, as. net. 


‘Some of the most enlightened thought of our tim& . . Every осе 
шше ta picem shonld read: this clear and po warty онну." 


LONGMANS, GREEN & CO, Ltd. 
39 Paternoster Row, LONDON, E.C.4 











| Third Edition, || 
А TEXT-BOOK OF 


EXPERIMENTAL PSYCHOLOGY 


By CHARLES 5 MYERS, MA, MD., S.D, PRS, 
and Р. C BARTLETT, М.А. 


Now ready. 





In two perta. Price 16s net. 
The two parts are also sold Part I, Texi-book, 100 Gd nat ; 
Part Hl, Laboratory Exercises, WV. 40 Fgura and Diagrams, 78 net. 

"The edition just bummed 1s probably pudore untae ула 

ved vi ene logy in this or any other language. 

Crate ey eet of rr, ТӨТ 
argumentation та so well ordered, and the style so concise 


that the book can be read with case and plassure.” 
. Nature on the Second Edition, | 


Prespechus оп applicaties, 


CAMBRIDGE UNIVERSITY PRESS 
Fetter Lane, London, К.С.4 








= 











xvi | Supplement to “ Nature," August 7, 1926 
























RAY TRACK APPARATUS 


This instrument embodies Mr. T. Shimizn's modifica- 
tion of Prof. C. T. R. Wilson's cloud expansion 
тке ы рр the continnous emisston of 
: urs es to be observed and ln’ Se 
- List No. 106-N contains a full , 
ihe apparatus er with Moni аарын of P 
number of records which have been obtained. 


| CAMERDOE 


AMERICAN COMPANY: 
Cambridge Imatrunent Co, Iac. Grand Central Termanal, Mew York 


ULTRA VIOLET RAYS|| LABORATORIES 


WITHOUT A SUPPLY OF GAS 


ea 











ДЫ 


















WHICH ARE STOPPED BY | 
GLASS PASS THROUGH shonld ие Гос particulars of the Mansfield Oil-Gas 
WINDOLITE, 
The Practical Glass Substitute. The gas produced has a calorific power of about 


п FACTORIES, SCHOOLS, and 


for windows 1300 BT U' per cable foot and gives perfect oxidising 

HOSPITALS Y HOUSES, BROO and reducing Паш 
CATTLE SHEDS oon В Re "m The Mansfield plait may be soen in operation in 
V Uses. many of the principal laboratories in the British Empire 


which are out of the reach of a supply of town's gas. 
Write for particulars to 


MANSFIELD & SONS, LTD., 
23 HAMILTON SQUARE, BIRKENHEAD. 


к Күм; 
КИЕБИ =н er Sample 8. by 8 Л. for Аб. 


WINDOLITE (Dept. M), 179/185 Great Portland St., 
LONDON, W. 1. 











RELIABLE APPARATUS FOR SPECIAL & GENERAL USE 


GRADUATED BURETTES, PIPETTES, FLASKS, CYLINDERS 
GAS ANALYSIS APPARATUS 
MICRO-CHEMICAL APPARATUS 
GENERAL LABORATORY APPARATUS & CHEMICALS 


` Mads by | 
` STANDLEY BELCHER & MASON LTD., 
CHURCH STREET, BIRMINGHAM, ENGLAND. ' 


a e MÀ 
TEUXUXKTEKD DE GREAT REITAIX BY X. k В. CLARE, LTD., EKDIWBURGNK. 





AucusT 7, 1926] 


NATURE 


199 





seven cars, the expedition had the ae advantage 
of speed jover the previous geological explorers who 


crossed the Desert with camels only.. The geologists 
and paleontologists of the party, С , Berkey, 
and Morris, with two field assistants, ‘had the 


advantage of prolonged experience in the field forma- 
tions of the western United States, which, between 
the soth and 4oth parallels of latitude, present con- 
ditions remarkably similar to those found ш the 
Desert of Gobi. Raphael Pumpelly in 1864, Ferdinand 
von Richthofen in 1872, and V. A. Obruchev in 1909, 
found no fossils, except the single rhinoceros-tooth 
brought back by Obrüchev; and other geologists 
traversing’ this region have thought that there were 
no fossils to be found. 

As to geology, the expeditions beginning on April 
15, 1942, 260 es north-west of Kalgan, and en 
in 1922, 1933, а and 1925, the entire Gobi district in a 
3ooo-mile radius, discovered no fewer than twenty- 
three distinct geological formations extending down- 
wards from Lower Pleistocene time into Lower 
Cretaceous and Upper Jurassic. These have a thick- 
ness varying from 50 to 3000 feet, and were deposited 
either in the great flood-plains of ancient rivers, or 
in broad river-valleys, or at the base of ancient 
mountain-chains, or in the torrents of great sand- 
storms such as the Djadokhta, testifying to the secular 
vicissitudes of climate, mostly of rainfall, termina 
with the pluvial period of the Ice Age, followed by a 
long period of secular desiccation. 


- Some of these formations prove to be closely con- 
temporaneous with the Lower Cretaceous Wealden of 
western Europe, owing to the presence of large iguano- 
donts, equalling the famous J. bermtssartensts of 
Belgium in size. Thé oldest are as early as the 
Oxfordian and Purbeck of Upper. Jurassic times. 
The climax of reptilian life is reached in the marvellous 
sand-swept deinosaur breeding-grounds (Djadokta for- 
mation) of Middle Cretaceous time, where nests of fossil 
eggs and innumerable skulls and skeletons of Protocera- 
tops are found in almost perfect preservation. This is 
the richest deinosaur deposit thus far discovered in 
Eurasia. 

As to the fifteen succeeding Tertiary formations, 
they compose so many unbroken chapters of the 
history of Mongolian life as extend from the basal 
Eocene Gashato:to Upper Oligocene time, where the 
giant Baluchitherium occurs, as discovered also in 
Baluchistan by Cooper of Cambridge, and in Chinese 
Turkestan by Borissiak of Moscow. The Miocene 
and the Pliocene periods are represented by four | 
formations. 

Thus the scientific staff of the Expedition, between 
the years 1922 and 1925, has interpreted one of the 
most typically desert regions of the entire world by 
means of the twin sciences of paleontology and 
geology, and the wilderness of Mongolia now blossoms 
forth with its glorious story of реш Ше, аз Ше 
homeland of the greater number of known upland 
terrestrial vertebrates. 


STONE AGE, TERTIARY, AND CRETACEOUS FORMATIONS OF MONGOLIA, IN DESCENDING ORDER 
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extrmated tn foot. 


Human Culiure, Mammalian and 
Rept 


Regions. Geological Age. than Life-rones. 
Alta: Piedmont Shabarakh Usa 30+ Рајон thio ? 
^ » Оток Nor . 4-40 Paleohthic ? А 
7 Lower Pabeolitinc Acheulean ar ? Eohthic. 
Orok Nor bann Khunuk . 17-130 Lower Pleistocene . . ? Equus, ? Mastodon 
Teagan Nor етт (s i } um PE ira Lower Pleistocene . . ? Equus, ? Struthsobthus, 
Eaman Alta: Mts Hung Kureh 1000 Upper Phocene to Lower Platstocane Ніррагют Camehn rone 
- Pang Kiang зоо Miocene; age doubtful . Rodents, ? Ochotoma 
Eastern Altar Mts. Loh . 100-I000 Ме 5 (Serndentnus) rone. 
oo Heenda 3000 Мае to Upper Ohgocene Baluchitherium grengers rone 
Iren Dabasu bain Hoaldjm 5-50 " n Ө $ 
Orok Nor Беж Буюр о-+00 + » ? Mammal undetermmed, 
T Baron р Oligocene ? Large Titanotheres 
Uhdssntar Trail ARD Obo. E ere radica p 
yn зоо phani 
н „ Shara Murun roo Summut of Éocene Protdenctharucm mongolenss rone. 
ANYRON mongoliensis 
Shara Murun basin 5 Tukhun . + Upper Eoceno Titanotheres abundan 
Iren $ Irim Manha ? 100 HS E E rone. 
, ен E Arshanto . 40-100 ? Middle Eocene . Lopiuodonts- топе. 
Nor basm т0004- ? Lower Eocene . Carypbodon zone. 
Eastern Altu Mts. Gashato зоо Basal Eocene (Palesocene) Prodemoceras rone Palsostylops 
Mts Dfadokhte . зоо Maddie Cretaceous Protocera andrew 
N.-E. of Shaberakh Usu Dobom Usa тоо та Сый кой: 
Dabasu basm Iren Dabesu 180 Cretaceous ? Wealden ЖАПО Oru 
. Аш. 2000 Upper Јога . mttacosanrus sone, — ASIRLORAUTOM. 
Prodenodoa. 
Teagan Noc basn Onda: Sarr 500 E Protiguarodon zone. 





The British Association at Oxford. 


BY the time that the present issue of NATURE is in 
the readers’ hands, the meeting of the British 
Association for the Advancement of Science will be 
in full p The Sheldonian Theatre, where Mr. 
Disraeli made the celebrated announcement that he 
was “© on the side of the angels," will have been the 


NO. 2962, voL. 118] 


scene of yet another important gathering; and the 
chief social events of the meeting, namely, Ше receptions 
by the Vice-Chancellor, the Mayor, and the Dean, 
Canons, and students of ‘Christ Church, will have taken 
place at the Examination Schools, the Town Hall, and 
Wolsey’s great foundation respectively. 
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Among the institutions of Oxford which combine 
historical with.scientific interest, not least must be 
reckoned the Botanic Garden on the south side of the 
e Street, opposite Magdalen College. This, the 

jest botanic garden now existing in England, was 
founded by Henry, Lord Danvers, in 1621, and was 
intended by him to be put in the charge of John 
Tradescant, ener to King Charles I., who, however, 
died before the appointment took effect. The scientific 
movement in Oxford, which 
Commonwealth under the auspices of John Wilkins and 
- his associates, and cilminated in the establishment of 
the Royal Society soon after the Restoration, was 
carried ón by Elias Ashmole. It was to Ashmole that 
the younger Tradescant eathed the natural history 
and antiquarian lee iin by his father, and to 
Ashmole himself the University was indebted for the 
gift of the Tradescant collections, to which. that 
industrious collector had made large and important 


. additions. 


It was not until 1669 that Lord Danby's ' physick 
garden, which had failed to-secure the services of 
either Tradescant, was equipped with & pro- 
fessor. . This was Dr. Robert Morison, who-delivered 
courses of lectures, one of which was attended 1n 1675 
by John Evelyn. А great benefactor to the establish- 
ment was Dr. William Sherard, who left & permanent 
endowment for the professorship of botany. It was 
Sherard who invited the famous Dullenius to take up 
his residence in England, and provided, by the terms 
of his will, that 
of the Sherardian chair. Linneus, who visited Oxford 
in 1736, was entertained by the professor, and en- 
deavoured, though without success, to convert him to 
his new system of classification. In spite of their 
inability to see eye to eye in botanical matters, the 
two men formed the highest opinion of each other's 
merits. The Oxford professor, for his pm * detained 
Linnzus for & month without giving him an hour to 
himselt the whole day long ; &nd at last took leave of 
him with tears in his eyes, after having given him the 
choice of living with Jam ЫП Be death as the salary 
of the professorship was sufficient for them both." 
The Swedish botanist declined this generous offer, 
but after his return home wrote, “In Anglia nullus 
est qui genera curet vel intelligat praeterquam Dillenius," 
and moreover, “founded the genus Dillenia, of all 
plants the most distinguished. for the beauty of its 


flower and fruit, like Dillenius among botanists " 


(Gunther, Кн: Claridge Druce). 

The next professor, Dr. Humphrey Sibthorpe, is 
said to have given only one lecture, and that a bad опе; 
but his son and successor John was а man of different 
stamp. Besides projecting and pertly carrying out & 
great work on the flora of Greece, he founded and en- 
dowed the professorship of rural economy which still 
exists. 

А new epoch of efficiency and activity dawned with 
the appointment of Dr. Daubeny in 1834. The energy 
апа persisténce of the new professor speedily resulted 
in considerable additions to the buildings and in 
extensive improvements in the usefulness and attract- 
iveness of the en. The reforms set on foot b 

Daubeny have continued and developed by his 
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began in the days of the: 


enius should be the first occupant. 


successors, notably by Bayley Balfour, Sidney Vines, 
and the present occupant of the chair of botany, Sir 
Frederick Keeble. ` 
Part of the extensive scheme devised by Acland for 
bringing together in one place all the various depart- 
ments of natural science, with the view of “ the develop- 
ment of a complete national education in science," 
involved the removal of the lecture-rooms, laboratories, 
апа other appliances for botanical study to the 
neighbourhood of the new museum, while a ‘ en 
of instruction, some five acres in extent, would have 
beer established in the Parks.: A clever skit by Mr. 
Edward Chapman, of Magdalen College, cast ridicule 
on the scheme and did much to cause its abandonment. 
Many, however, will still think that the plan had 
great advantages; and it is to be observed that it 
has since been found quite impossible to carry out 
within the precincts of the ancient garden all the 
botanical teaching which has now become necessary. 
А very attractive feature of the present meeting 
wil be the opportunity óf visiting, by the kindness 
respectively of Mrs. G. H. Morrell, Sir Arthur Evans, 
and Mr. Henry Balfour, their exceptionally fine 
gardens and grounds in the immediate neighbourhood 
of Oxford. The grounds of Headington Hill Hall, the 
residence of Mrs. Morrell, are far-famed for their beauty, 
their extent, and their pi ue situation on the ` 
side of the hill overlooking the city. From them can 
be seen the best views of the University and College 
buildings to be had anywhere. Youlbury (Sir Arthur 
Evans) and Langley Lodge (Mr. H. Balfour) have also 
their own points of exceptional beauty and interest. 
As an example of a city garden, that of Exeter College, 
with its boundary formed by the Divinity School and 
the library of Humphrey Duke of Gloucester, cannot 
easily be . The party to be given in these 
pleasant surroundings by the Rector and Fellows of. 
the College is certain to be highly appreciated by their 
ests. 
Ehe conversaziones to be held at the Ashmolean and 
University Museums on the oe of August то will 
end the public entertainments of the present meeting. 
Both are likely to be especially attractive to the 
devotees of the arts and sciences respectively. The 
short lectures, demonstrations, and exhibits at the 
University Museum have been chiefly organised by ' 
members of the Junior Scientific Society of the Uni- 
versity, ‘an association the zeal and activity of which 
are among the most hopeful signs of present-day life 
in Oxford. F. A. D. 


— 


Dr. D. Н. Scott writes: “In addition to the list 
iven in NATURE of July зі of distinguished guests 
from abroad attending the Oxford meeting of the 
British Association, may I mention that we are also 
expecting Dr. R. Krüusel, of Frankfurt? In con- 
junction with Dr. H. Weyland, Dr. Krüusel has made 
important discoveries in the Middle Devonian flora, 
showing that the plants of that early period жеге. 
considerably more advanced than had been realised Т 
before. Не is giving an account of his results in the 
Section of Botany." 
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Obituary. 


Rey. T. В. К. Stessre, F.R.S. 


"| SERE must be very many students of the Crustacea 
scattered all over the world who will read with а 
senge of personal loss that the Rev. T. R. R. Stebbing 
is dead. Some of us who аге now grey-haired 
look Back to the time when we first discovered 
the unfailing kindness and. patience which allowed 
the most ignorant beginner to dip into his endless 
stores of knowledge, and find it hard to realise that 
we can no longer ‘ask: Stebbing ’ when we come to 
some. particularly knotty point in nomenclature or 
bibliography. 

Thomas Roscoe Rede Stebbing was the son of the 
Rev. Henry Stebbing, D.D. He was born in London 
on February 6, 1835, and was the seventh in a family 
of thirteen, several of whom inherited the literary 
tastes and abilities of their father. From King's 
College School he went to Lincoln College and later to 
Worcester College, Oxford. His academic career was 
distinguished, but his studies were exclusively classical 
and literary. He obtained a second in Lit, Hum. in 
1856 and a first in law and modern history in 1857. 
In 1858 he took orders, being ordained, it is mteresting 
now to recall, by the Bishop of Oxford, Samuel Wilber- 
force. Masterships at Radley and Wellington were 
followed by a fellowship and tutorship at Worcester 
College, of which he was in turn vice-provost and dean. 

Stebbing resigned his fellowship in 1867 on his 
marriage with Mary Anne, daughter of W. W. Saunders, 
-F.RS., the well-known entomologist, and took pupils, 
first at Reigate and afterwards at Torquay. At Tor- 
quay he became acquainted with some enthusiastic 
local naturalists, among whom was William Pengelly, 
under whose inspiration he began to take an interest 
in natural history. He has told how it wes that, already 
in middle age, he was led to the serious study of 
zoology. “ Having become much interested in Natural 
Science, and having also been trained in the strictest 
school of evangelical theology, I had conceived it to 
be a duty to confute the vagaries of Darwin. But, on 


reading the ‘ of Species,’ as a preliminary, it bas 
to be confessed that, instead of confuting, I became his 
ardent disciple.” He threw himself into the contro- 
versy then , and a volume of “ Essays on Dar- 


winism ” published i in 1871, as well аз a letter to NATURE 
in April of the same year, replying to a scornful Times 
review of the “ Descent of Man," drew upon him, as 
we may gather, в good deal of ecclesiastical hostility. 
From then onwards he continued his advocacy of a 
liberal theology in essays and magazine articles, some 
of which are reprinted in his “ Faith in Fetters " (1919) 
and “ Plain 5 ” published only a few months 
. Some of these essays now read like echoes of 
“old, unhappy, far-off things, —so far off, at any 
rate, as Dayton, Tennessee | 
Tt was a desire to become acquainted at first hand 
with some of the facts of Nature on which the evolution 
theory rested that led Stebbing to take up the study 
of Crustacea. After some early papers on British 
species he was entrusted, on the recommendation of 
his friend Canon A. M. Norman, with the description 
of the Amphipoda obtained by the Challenger expedi- 
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tion. He gave up teaching in order to devote himself 
to this task, and after some six years’ work he pro- 
duced his report (1888), which fills three of the large 


-quarto volumes of the Challenger series. It is not too 


much to say that this report set a new standard for 
systematic carcinology, especially in its admirable 
bibliographical ee giving а critical analysis 
of ii ene that had been written on the Amphipoda 
down to the year of its publication. This report and 
the scarcely less important volume on the Gammaridea 
contributed to “ Das Tierreich " (1906) are Stebbing’s 
best-known works, but a long series of memoirs and 
lesser papers, extending over more than half а century, 
contained contributions of fundamental importance on 
every order of the Crustacea. 

Occasional more popular articles and addresses, as 
well as his “ History of Crustacea” (International 
Science Series, 1893) and the “© Naturalist of Cumbrae " 
(1852), a biography of Dr. David Robertson, give scope 
or the play of a whimsical: and almost boyish sense 
of fun. 

‘Scholarly ' is the adjective that comes first to the 

in writing of Stebbing’s work. Trained exclusively 
ш the ae es of the older learning and to 
the study of science only in mature life, he brought to 
it that feeling for antiquity, that sense of the historical 
perspective of knowledge, which is often wanting in 
those whose education has been definitely scientific. 
His erudition seemed boundless, but he wore it with 
so unaffected a modesty that rash controversialists, less 
well equipped, were sometimes lured оп to their 
confusion. 

aaa Die elected a fellow of the Royal Society 
in 1896 e served as a vice-president of the Linnean 
Society; and later (1903-1907) as zoological secretary. 
He took а prominent part in the movement for the 
admission of women to the fellowship of the latter 
society, and his wife, an accomplished botanist, was 
one of the first group of ladies admitted. Of the many 
honours that came to him, none was more valued than 
the Linnean medal awarded to him in 1908. 

Mr. Stebbing died at Tunbridge Wells, where he had 
resided for many years, on July 9. 

W. T. CALMAN, 


We regret to announce the following deaths : 


Dr. R. Н. Clarke, formerly demonstrator of physio- 
ову at St. George' s Hospital, London, author of an 
Modan the Jen the brain of the cat and monkey 
published ın the Journal eee Nourolo 
and joint author with Victor Horsley of a kde de 
ы г раро in Brain, on June 22, aged seventy-five 


M. Albert Frouin, for many years in the AO 
cal research labora of d. Instituto 
who has bienes on the ph | oi der E the- 
biochemistry of bestens than te e bacillus, and 
ap eagle UP ыш ст action of the salts of 


- M. Albert Viger, for thirty 
French National Horticul Socety, and seven 
times Minister of Agriculture, on July 8. 
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News and Views. 


DR. А. W. "Войтнулск, formerly lecturer in forest 


d botany at the University of Edinburgh and afterwards 


serving under the Forestry Commission, was recently 
appointed to the new chair in forestry at the Uni- 
verBity of Aberdeen. Їп his inaugural address, after 
a preliminary survey of the increasing utility of the 
products of the forest in supplying many of the every- 


' day needs of the public, and the consequent necessity 


for the conservation and efficient management of 
fotests, he dealt with the róle of the university in 


“connexion with the practice of forestry. Не con- 


siders that a university school of forestry should have 
three principal aims: (1) To give instruction in the 
theory and practice of forestry; (2) to conduct re- 
search; (3) to advise and assist the owners of forest 
lands іп the management of their woods. “ Each of 


` these aims," said Prof Borthwick, ''is important in 
itself, and not the least ymportant ig'No. 3. 
partment can be of direct help to owners of forests and 


The De- 


forest lands, by correspondence, lectures, and personal 
ihspection of woodlands, plantations and lands to be 
planted. In return the Department is kept in close 
touch with field;problems as they arise, and this is 
bound to be of use in indicating the kind of instruction 


to' be given to young foresters in training, and also 


uv bringing to notice problems for the elucidation of 
which further research is required. By concentration 
on-(3) such aims and correlating them into an organ- 
ised unrty, the Department will be kept from going 
to sleep, a condition only too liable tò occur when an 
overdose of academic forestry is indulged in ” 


In the above remarks Prof.. Borthwick would 
appear to be referring to British woods alone. Whilst 
these are of very great utility for the more elementary 
portions of the practical courses given to the uni- 
versity forestry student (the future commussioned 


officer), thelatter would be very inadequately equipped: 


for his work, either in Great Britain or out in the 
Empire forests to which service the greater proportion 


* of the university-trained men go, were the instructor 


to confine the practical work or his own studies. to 
Great Britain ' Prof. Borthwick correctly recognises 
the importance*of this part of the work, and gives an 
interesting dissertation on the varied branches of 
forestry education. But his address does not lay 
stress on the necessity of giving to the future uni- 
versity graduate in forestry practical courses on a far 
higher plane than anything which Great Britain can 
provide. To turn out graduates for service either at 
home or in the Empire (where the demand is far 
larger) necessitates a continuous study on the part 
of the staff of the changing conditions and progress 


.(alluded to by the &uthor.himself) constantly taking 


place 1n the management of the forests of the world. 
In practice it has been found that only by such means 
can the forest officer of the future be sent forth with 
that wide and unbiassed outlook on forestry problems 
which it is so desirable that he shóuld start wrth—in 
so far as it can be implanted in the minds of young 


" men in the all too short space of a university career. 
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Тнк Wellington ыйы of the Times 
announces that Dr. Ernest Marsden, assistant director 
of education, has been appointed permanent secretary 
of the new Industrial and Scientific Research Depart- 
ment that is being established in New Zealand. This 
action has been taken on the recommendation of Sir 
Frank Heath, Secretary of the Department of Scientific 
and Industrial Research in London, who has recently 
completed а tour of investigation ın Australia and New 
Zealand We referred in our issue of May 15, p. 697, 
to Sir Frank’s recommendations for the reconstitution 


.of the Commonwealth “Institute of Science and 


Industry in Austraba, and, again, in the issue of 
July ro, p. 57, to: the Bills which have been passed 
by the Commonwealth House of Representatives to 
give effect to these recommendations. In introducing 
the measures, the Prime Minister, Mr. Bruce, referred 
to the large sums spent on research in public and semi- 
pubhc institutions in: the United States and stated 
that, for the present, the new Council for Scientific 
and Industrial Research in Australia will devote its 
attention to a limited group of problemsa—liquid fuels, 
cold storage, and the preservation of foodstuffs, forest 
products, animal diseases and pests, plant diseases 
and pests It is to be hoped that the Council's 
activities will soon be extended, while the Science and 
Industry Fund of 100,000/.; which has been established 
for providing assistance to those engaged in scientific 
research and' in the training of students in scientific 
research, should prove an important step towards 
meeting the very real need in Australia for competent 
research workers. 


THE personnel of the Commonwealth Саак for 
Scientific and Industrial Research has been announced 
in tbe Austrahan House of Representatives by the 
Prime Minister. The members are: Executus Com- 
miss: Mr, С. А. Julius (chairman), Mr. W. J. 
Newbigin. and Prof. A. C. D. Rivett. Chairmen of 
State Committess: N.S.W., Prof К. D. Watt (Agn- 
culture); Victoria, Sir David Orme Masson (Chem- 
istry); Queensland, Prof. H. C. Richards (Geology), 
South Australia, Prof. T. Brailsford "Robertson (Bio- 
chemistry), Western Australa, Mr. В. Perry 
(Manufacturing industries); Tasmania, Mr. P. E. 
Keam (Agricultural and’ stock-breeding industries). 
Co-opted Members :: Prof. E. C. Goddard, Queensland 
(Zoology and botany); Prof. Н. A. Woodreff, 
Victona (Veterinary pathology). The Council held 
its first session on June 22-25, and adopted general 
plans for work during the next twelve months. Its 
proposals apply chiefly to primary industries. As was 
foreseen by Sir Frank Heath, the operations of the 
Counal will be hampered for some time by the lack 
of a supply of highly trained young investigators. 
Assistance will be sought from abroad, and extensive 
plans are bemg put into effect for sending promising 
Australian graduates to England and the United 
States for special tramuing. 


Tue radio communication Bill, which was to regulate 
the use of radio in the United States, failed to pase 
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Congress before the long vacation. During tbe next 
six months, therefore, there 1s а risk of serious con- 
fusion ш broadcasting development in the States. The 
Department of Commerce has allotted 89 wave-lengths 
to 528 stations, and there are 650 further applications 
for station. licénces awaiting consideration. Now, 
however, they are left without authority either to 
grant or td refuse any application. The Secretary of 
‘Commerce, Mr. Hoover, has hitherto been regulating 
all transmission mainly through а ' gentleman's agree- 
ment’ with the broadcasters themselves. The Bull 
discussed in Congress expressly declared that it was 
the intention of the Federal Government to preserve 
the channels of radio transmission as “ perpetual 
mediums under the control and for the people of the 
"United States” Licences are limited to two years 
and are not available to aliens or to any applicant 
“ who has been convicted of monopolising or attempt- 
ing to monopolise the radio business " Broadcasting 
is apparently becoming very profitable as an advertis- 
ing medium in the United States. According to the 
Times of July 27, во much as 50,000. has been offered 
Чог the transfer of а licence. Licences were recently 
issued in Chicago to the Moody Bible Institute and 
the Chicago Federation of Labour. To farmers in 
the United States broadcasting has proved to be a 
great boon. Mr. Pickard, the radio officer of the 
Department of Agriculture, has stated that broad- 
casting 18 doing more for the farmer than any other 
single contribution of science dunng the century 
Farmers living so far as 60 miles from a railway have 
been induced by radio lectures to change their methods 
of farming to more profitable systems 


ALTHOUGH windmills have been 1n use for more than 
a thousand years, yet accurate data as to their effi- 
ciency cannot easily be obtained. The Institute of 
Agricultural Engineering of the University of Oxford 
has therefore made а useful contribution to our know- 
ledge of the subject by publishing a report on the use 
of windmills, more especially for the generation of 
electncity. A windmill experimental station was 
erected on the Annables estate, midway between 
Harpenden and Luton. The field slopes south-west- 
ward towards the Dunstable road, and seven windmill 
plants of various types have been erected on it. The 
site is а good one, as it obtains the benefit of unre- 
stricted winds from all directions. Full results of the 
economic, technical and meteorological observations 
extending over a period of one year are given. The 
cost per electric unit utilised varied between 127 
pence and 40 pence By using improved wheels the 
cost of production for the smaller and more inefficient 
milis could be reduced by 30 or 40 per cent. Con- 
sidering the very small dynamos used, having an 
output of only a few horse-power, these results are 
quite satisfactory. Some of the plants begin to 
operate when the wind attains а velocity of about 
six miles per hour and cease operating when the velo- 
city falls to five miles per hour. The output increases 
more rapidly than the velocity of the wind. The 
results prove that, in districts remote from a public 
electric supply, small windmill power schemes might 
prove useful and economical. Those who already 
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own an engine-generáting set and desire to supersede 
or supplement it should consider adopting wind power. 
It is also to be remembered that on higher sites than 
Harpenden or on districts nearer the coast better 
results would probably be obtained. In, Denmark 
and Germany considerable use is made of wind power 
in generating electricity. 


ALTHOUGH it máy be pleaded that a state of chaos 
in human undertakings bas a certam evolutionary 
value, аз being indicative of potential progress, the 
complexity of civilised life nevertheless necessitates 
the logical classification of a vast amopnt of important 
information as a condition of ordered prógress. 
Bibliographies of scientific and technical literature. 
come well within this category, and their number is. 
constantly increasing. Collective indexes are in: 
dispensable. to the scientific worker, and although 
they are.very costly to produce, the labour and 
expense involved in their production cannot be 
obviated — Bibliographies of general subjects are less 
essentia! and have been comparatively neglected, 
hence we welcome the publication of '' A Bibliography 
of Research ” by the National Research Council of the 
United States, a small volume containing about 800 
references to articles on research that have appeared 
in scientific, technical and trade journals during the 
years 1923, 1924 and 1925. To facilitate reference, 
the material has been subdivided into forty classes, a 
difficult task which has involved a considerable number 
of duplicate entries, thus four of five references to the 
National Phymcal Laboratory given under the heading 
' Physics ’ are repeated in full, and with different index 
numbers, under the heading ‘ Research—General : 
Laboratories.’ The bibliography might also be 
criticised from the point of view of completeness, to 
which, however, no claim is made. Thus only one of 
the annual reports of the Committee of the Privy 
Council for Scientific and Industnal Research is 
included; and there are very few references to 
German (11) and French (18) hteratures, whilst other 
continental countries appear to have been neglected. 
Although criticisms of this юпа are not difficult to 
make, the publication will undoubtedly be most 
useful to all interested in the general subject of 
research, and the National Research Council is to be 
congratulated upon its production. 


Іт is gratifying to note that anthropological in- 
vestigations in Canada continue to be actively pro- 
secuted under official auspices The report of the 
Department of Mines for the fiscal year ended March 
25, 1925, which has just been issued, contains a report 
of the Victoria Museum covering the work of the 
anthropological and the biological divisions. Apart 
from the work of cataloguing, arranging, and pre- 
serving specimens, the anthropological staff has’ 
been engaged on a number of field expeditions. Mr. 
Harlah I. Smith visited the Bella Coola Indians of 
British Columbia, Mr. C. M. Barbeau was engaged 
among the Gitksan Indians of Britiah Columbia, 
Mr. D. Jenness continued his work of the previous: 
fiscal year among the Carrier and Sikani Indians of 
British Columbia, and Mr. F. W. Waugh visited the 
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Montagnais Indians of the Lower St. Lawrence, 
whence unfortunately he did not return, as he dis- 
appeared mysteriously after visiting an- Indian re- 
servation in September 1924, and has not since been 
traced. A large number of specimens, photographs, 
and phonograph records were added to the Museum 
collections as a result of these expeditions, and records 
and studies of specific subjects under observation 
have appeared i in various scientific journals 


"Tux growth of the regional survey movement as 
the geographer's special field of research and con- 
tribution to our knowledge of Great Britain has been 
marked in recent years: The Geographical Associa- 
tioni in helping to foster this movement has published 
in the Geographical Teacher, vol. 13, No. 75, a hst 

‘of libraries,- museums, universities, and societies 
which have in their keeping or are undertaking 
surveys for their respective areag, also a long list of 
actual surveys and a list of civic surveys that have 
been published. The Association also hopes to make 
a special collection in ita lending library of works 
and bibliographies dealing with special regions. A 
bibliography of Hertfordshire is published as a 

en. The lists given in the present number 
do not claim to’ be exhaustive, and will be added to 
from time to time as more information is sent to the 
Secretary of the Regional Survey Committee, Geo- 
graphical Association, Marine Terrace, Aberystwyth. 
Some useful suggestions are also made for uniform 
systems of registration on maps. 

AT a representative meeting held in March last, it 
was resolved to found an Institution of Fuel Techno- 
logy, and a committee was appointed to prepare a 
constitution. 
when the draft constitution was formally adopted 
and the following officers were elected: Prestdeni— 
Sir Alfred Mond ; V1ce-Prestdents—Lord Aberconway, 
Prof. H. B. Dixon, Sir Robert Hadfield, Bart., Lord 
Weir, and Mr. D. Milne Watson ; Cowncy —Mr. R. А. 
Burrows, Sir Philip Dawson, Dr. F. A. Freeth, Sir 
William Larke, Dr. К. Lesamg, Mr. M. Mannaberg, 
Sir Edward Manville, M.P., Mr. S. McEwen, Lord 
Montagu of Beaulieu, Sir Richard Redmayne, Admiral 
Sir Edmund Slade, Mr Walláce Thorneycroft, Dr M. 
W. Travers, Prof. R. V. Wheeler, Mr. W. A. Woodeson, 
Mr. С. R. Thursfield, Mr. T. Hardie, Mr. A. Н. Middle- 
ton, and Mr. W. M. Selvey; Ном. Treaswrer—Sir 
William B. Peat; Hon. Secretary—Mr. Edgar C. 
Evans, Caxton House (East), Tothill Street, S.W. 
An autumn or winter meeting for the discuseion of 
papers is to be arranged. 

A RATHER severe earthquake, strong enough to 
throw down a few chimneys and to fissure buildings, 
was felt in Jersey on July 30 at 2.18 p.m. In France 
it was felt at St. Malo and Rennes; in England, at 
Bournemouth and other places on the coart of Sussex 
and Hampshire. In strength and area of disturbance, 
it closely resembles-two others that have vimted the 
same distruct during the last half-century. The 
earlier of these, on January 28, 1878, disturbed an 

area of about 68,000 square miles, including Havre, 
Rouen, and Paris, аз well as London, Bovey Tracey, 
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Brighton, and St. Leonards. Its centre lies probably 
a short distance to the east of Jersey. Адап, on 
May 30, 1889, another, and stronger, shock was felt 
over about the same area, and originated in or close 
to the same focus. 


Тнк meeting of the British Association at Oxford 
in 1894 is probably best remembered as the occasion 
on which Lord Rayleigh and Sir William Ramsay, 
who have both since passed away, announced the 
discovery of the new gas n in the atmosphere. 
In an articlé in the August issue of Discovery, Sir 
Oliver Lodge gives some reminiscences of the meeting 
and makes it clear that it should also take its place 
in the history of radio-telegraphy. At that time, 
Hertz had recently died and as а memonal to him 
Sir Oliver had denn, some of his experiments on 
the transmission of electromagnetic waves at the 
Royal Institution, using the Branly iron filings 
coherer and galvanometer as receiver, instead of the 
original point coherer and telephone. Thes experi- 
ments were shown again at the British Association 
meeting, and long and short signals corresponding to 
the Morse code were transmitted through the air from 
a neighbouring room to the large lecture theatre of 
the Oxford Museum, where they were demonstrated 
to an enthusiastic audience by the aid of a Kelvin 
mirror galvanometer. 


We have recently received from Prof. S. A. 
Forbee, Chief of the Natural History Survey Division 
of the State of Illinois, a reprint of a paper entitled 
“The Lake as a Microcosm,” originally read and 
published in 1887 This paper, of some fourteen 
pages, was reprinted many yeers ago, but has long been 
out of print. The descriptions of conditions—physical 
and faunistic—apply especially to the lakes of Illinois, 
and the paper has therefore been much used by the 
students in the State University, while reference to 
problems of general interest has led to a demand for 
it also elsewhere, and to its reissue in the Bulletin of 
the Natural History Survey (vol. 15, article 9). 


THe Ministry of Agriculture and Fisheries has 
recently republished its various leaflets on '' Insect 
Pests of Farm and Garden Crops ” in collected form 
88 Section Volume No ix. Altogether twenty-seven 
leaflets are reprinted and they form a volume of xxx 
pages, including introductory remarks on the general 
pmncaples underlying the application of control 
measures. The production of these leaflets has 
greatly improved in recent years, and the illustrations 
are of a higher standard. The information concern- 
ing the habits and methods of combating different 
pests із trustworthy and up-to-date, the results of 
recent research being incorporated in easily under- 
standable language. There is no doubt that many 
growers will welcome the appearance of so much 
practical information in a farm more convenient than 
that of separate leaflets, which are easily lost unless 
systematically filed. The low price of 1s. 3d. (post 
free) should bring the volume within reach of all who 
are likely to benefit by consulting it. It is obtain- 
able from the Ministry of Agriculture and Fisheries, 
то Whitehall Place, S.W.r. 
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Tux '' Statistical Report of the Health of the Navy 
for the Year 1923” is presented by the Durector- 
General, Surgeon Vice-Admiral Sir Joseph Chambers, 
К.С.В., and issued by Н.М. Stationery Office (5s. 
net). The returns for the total force (89;100) show a 
marked improvement in the general health of the 
British fleet compared with the previous two years, 
the case, invaliding and death ratios all showing a 
decrease. This is doubtless largely due to the pre- 
ventive measures now adopted. Health lectures are 
given by medical officers, and the men are warned of 
the risks they run in drinking polluted waters, eating 
raw vegetables and salads, oysters and other shell- 
fish, and the rôle of fles in the spread of disease 
is explained. All water taken for аппар and 
cooking from the shore is chlorinated, and all fresh 
milk used, unless the source is well known, is 
sterilised. The excreta of all enteric patients are 
examined during convalescence on three occasions 
&t montbly intervals, so as to eliminate carriers. 
АП officers and men detailed for the Mediterranean, 
East Indies, and China stations.are inoculated against 
typhoid and paratyphoid fevers before leaving 
England. x - 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—A public 
analyst for the borough of Northampton—The Town 
Clerk, Guildhall, Northampton (August 16). An 


` 


SuNsPOT Acriviry.—Of the two naked-eye spots, 
Nos. 7 and 8, which were on the sun's disc together 
dcr the pss Mire of June, the first had entirely 

aps when its position came again into view, 
and the second had diminished to a relatively small 
Spot. A new group of conmderable sire has, how- 
ever, been seen recently in transit across the disc 
and was a conspicuous naked-eye object to those 
observers who habitually watch these large spots. 
In a refracting Pp Of 3 Or 4 inches sperture 
much interesting detail could be seen in the pen 
umbral filaments. In the group conformed 
fairly closely to that of a ‘normal’ stream, with a 
well-defined circular leader, a composite follower 12° 
in longitude behind, and a cluster of small unstable 
spots between. The axis of the stream was inclined 
about 15° equatorwards. Both the leading and fol- 
lowing з were large enough to be visible separately 
to unaided vision, ially on July 29, when their 
separation of 12? solar longitude was equivalent to 
nearly 4’. 

The latitude of the group should be noted. Hitherto, 
no important group has appeared this се 80 near 
the sun's equator. In previous cycles, the first very 
large spots 1n latitudes so low as ro? have occurred 
about two years before the respectivo mamma. Data 
of position and area ( 88 a fraction of the 
gun’s hemisphere) of the recent spot are as follows : 


No Date on Desc, Central Medhan лы Area. 

9 July 24-Aug.5 July30-0 11°5. 1/55о 

NaMING OF Minor PLANZTS.—The three planets 
that commence the second thousand have received 
names that recall the circumstances of the discovery 


of Ceres, the first member of the family, about a 
century and а quarter ago (Astr. Nach. No. 5454). 
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assistant lecturer in agricultural zoology at the 
North of Scotland College of Agriculture—The 
Secretary, 41} Union Street, Aberdeen (August 19). 
Lecturers’ in agriculture, botany, and entomology and 
roology at the Imperial College of Tropical Agri- 
culture, Trinidad— The Secretary of the College, 
x4 Trinity Square, E.C.3 (August 21). An assistant 
lecturer in electrical engineering at the Royal 
Technical College, Glasgow—Prof. S. Parker Smith, 
Royal Technical College, Glasgow (August 23) А 
research assistait for work in connexion with colliery 
wire ropes, and a junior research assistant for work 
on materials-and structures used for the support of 
underground workings—each under the Safety in 
Mines Research Board—The Under Secretary for 
Mines, Establishment Branch, Mines Department, 
Dean Stanley Street, S W.1 (August 25). А technical 
officer for design of wireless apparatus for service 
aircraft and aerodrome use—The Superintendent, 
Royal Aircraft Establishment, South Farnborough, 
Hants (August 28, quoting No. А.т21). Ап in- 
structor ın bee-keeping in the department of Agn- 
culture of the Universuty of Leeds—The Registrar 
(August 28). An assistant in the botany department 
of the University of Aberdeen— The Secretary 
(August 30). A head of the Department of Industrial 
Admunistration and a lecturer in the same subject . 
at the Manchester Municipal College of Technology—- 


The Registrar (September 20). 


Our Astronomical Column. 


Number гооо, discovered by Reinmuth, has been 
named Piazma, after the discoverer of Ceres; тоот, 
discovered by Beljavsky, has been named Gaussia, 
after the calculator of Ceres’ orbit; and тооз, dis- 
covered by Albitzky, has been named Olbersia, after 
the detector of Ceres at its second opposition. These 
appropriate names were given by Mr. B. Asplind of 
Y ristad, Sweden, with the consent of the discoverers. 


LUNAR AND PLANETARY TEMPERATURES.—Tho 
results of an investigation of planetary temperatures 
by Menzel, Coblentz and Lampland by means of the 
radiation transmitted through a water cell are 
described in the Astrophysical Journal, vol. 63, p. 177. 
The theory of the method has previously been given 
by Menzel (Astroph. Journ., vol. 58, p. 65), and rests 
on the that the solar energy reflected from a 
planet is of short wave-length, whereas the radiated 
ener energy is of much longer wave-length. 

water-cell transmission gives a measure of the 
ratio of the short-wave solar energy to the total 
energy, and hence of the amount of planetary radia- 
hon which is able to pass through our atmosphere, 
This atm c transmission depends on the poss 
distribution of the radiation, and therefore, ally, 
upon the planetary temperature. The results of the 
latest work seem to show that the temperature of 
Mars may reach 10° С. at perihelion, but with large 
diurnal fluctuations (the night temperature being 
probably below – 85° .). The bright areas on Mars 
appear to be at a lower temperature than the dark 
areas, and the temperature of the south polar cap 
ranges from ~ 100° С. to — 15? C., suggesting ice or 
snow as a poesible cause. Some results are also 
iven for the moon, Venus, Jupiter, Saturn, and 
ranus. There seems to be no evidence of internal 
heat in any of the giant outer planets. 
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Research Items. 


RoyaL COSTUME AND RACE IN ANCIENT EGYPT. 
—In Ancient Egypt for June, Miss M. A. Murray 
examines details of the dress of kings of the 
early dynasties of Egypt and suggests that certain 
inferences bearing u cul ins may be 
drawn from the ts. On the slate of 
Narmer, the king 18 shown wearing a belt at the back 
of which is an animal's tail with long rippled hair— 
а bulls tail. Sir Flinders Petrie has pointed out 
that the bull's teil was a promoter of f . While 
the lang was typified by two creatures, the falcon 
and the bull, he was more truly falcon. The falcon 
Horus -conquered the country, but his religion was 
exotic, belonging to the king only. Egypt was and 
remained a cattle-worshipping country, and there- 
fore the king had to become a bull. This was ac- 
complished by а ceremony in which the outward and 
visible symbol, the bull’s tail, was attached to his 
person. The Sed festival was connected with the 
tail of the king; but Prof. Newberry has suggested 
that this was a marriage ceremony. : In Crete, when 
bull-worship was introduced, the queen, through 
whom, as in Egypt, descent was transmitted, was 

disguised as & cow for the celebration of the Sacred 
- Marnage with the bull. In Egypt the Sed festival 

may represent the making of foreign falcon into 
a bull at the time of the marriage to the queen of the 
Du voir The royal head-dress may suggest 

Өө. 
to be turbans. The Red Crown of Lower 
is of а form now worn by the Marwaris of Rajputana. 
D ME Сыра den НЫ e kin 
and by foreigners. It is indigenous in Asa- an 

у Persia and northern India. The connexion 
between early Egypt and Elam is established and, 
in view of the connexion between India and Sumeria, 
it is possible that there may have been a common 
centre influencing Egypt. 


Tse Last Fonzsr PHASE IN BRITAIN.—Mr. 
O. G. S. Crawford in Mas for Jay discusses the 
implication of certain conclusions o eS. ы and 
meteorologists which bear directly upon logy. 
From 3000 в.с. until 1800 в.с. the climate of Bri 
was drier than' at present. Further, the land stood 
60 feet higher than at present, with forest and fen 
in the area now the North беа, and forests on the 
southern and western coasts. This last forest phase 
may be equated roughly with the British neolithic 

od, which has two stages, an earlier with no 
pottery and no agriculture, and small implements, 
шапу resembling paleolthic types, and a later, 
та c, stage, with ture and man - 
vi implement-types which show little Салве, 
There ів no evidence that the people of the first 
кезе are descended from our pal@olithic population, 
&nd it is possible that they spread across the fen, 
which is now the North , from Denmark. On 
the other hand, the megalith builders were & distinct 
people. The distribution of megahths arranged in 
order of development suggests an eastward migra- 
tion. This is supported by the legendary connexion 
of Stonehenge and Ireland and the Irish character 
of Middle Bronze Age po їп Pembrokeshire. In 
eastern Wales and in Eng south-east of the 
um 


Severn and south of the ber, jater, уна о 
megaliths preponderate over the earlier. sug- 
gests, therefore, that an eastward migration occurred 
at the close of the dry period when the west was 


becoming a bly more moist difficult for 

iculture. ere climatic conditions also - 
sible for the e of the m th builders Ton 
their homes m France and Spain 
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WINTER CLIMATE AND THE INCIDENCE OF PuL- 
MONARY TUBERCULOSIS.— The view has been expressed 
that.the poor ventilation of houses consequent upon 
& rigorous winter climate may be an important 
factor in the causation of pulmonary tuberculosis. 
Thus, the hi incidence of phthisis in Sweden 
com with England and the high incidence of 
the di &mong the Esquimaux have been attributed 
to the influence of this factor. J. R. Miner has sub- 
jected this hypothesis to examination (Amer. Review 
of Tuberculosis, vol. 13; No. 4, 1926, p. 366), taking as 
his data the mortality statistics for the white popu- 
lation of the United States Registration Area, which 
covers a wide range of MS. refers to a popu- 
lation fairly homogeneous racially, and highly homo- 

eneous in customs and social environment. The 

eath-rates from tuberculosis of the lungs and acute 
miliary tuberculosis in the various registration States 
have been grou according to January mean 
temperatures. the application of various 
corrections, the result emerges that the white death- 
rate from pultnonary tuberculosis. in the United 
States is higher in those States with a mean January 
temperature between сМ F. and 40? F. than in colder 
or warmer regions. No evidence is found to su : 
the view that severe winter climates, or 
tion resulting therefrom, are important 
etiology of pulmonary tuberculosis. 


ScorrisH SEA Trout.—Mr. С. Н. Nall gives us in- 
ing information on the sea trout of the River Ewe 
and Loch Maree (Fishery Board: for Scotland. Salmon 
Fisheries; 1926, No. т (Edinburgh and London: 
H.M.S.O., 1926.) 4s. 6d. net), as а result of measure- 
ments and scale readings of a representative num- 
ber of fish, i512 in all. Included among these are ex- 
amples representing thehatches of 12 consecutive years, 
1912-1923, fish ranging in size from 3 oz. to 1o lb. and 
in age from 24 years to 13 years. Nearly three-quarters 
of these undertook their smolt migration after three 
years’ river life, thus tending to confirm the theory 
that length of parr life depends on food supply, 
northern streams having comparatively low food 
resources, which leads to 1 parr life. The record 
of two fish remaining as parr for six years is interest- 
mg, ing the first such case recorded for the British 
ез. the Ewe trout, the scales of which showed 
spawning marks, 48 8 per cent. spawned for the first 
time in the second winter after smolt migration and 
40 б per cent. in the third winter. The main runs 
begin in mid-July and last until autumn, The great 
majority of fish spawned in successive years. The 
oldest in the collection had spawned eight times 
and was thirteen yearsold. In condition, as measured 
by the standard К, these sea trout were good. Sea 
trout have previously been studied in the River 
Forth by Menzies and the River and Loch Hope by 
Nall, who, 1n this рарег, makes interesting comparisons 
between the fish from the various regions. 


STUDIES IN DE-DIFFERENTIATION —Prof. 


г ventila- 
IS in the 


J. 5. 


Huxl has described reduction phenomena in 
Claveliina iformis (Pubblicarioni della Starnone 
Zoologica di Napols, vol. 7, 1926), in which he confirms 


Driesch's discovery that whole individuals of this 
species will undergo de-differentiation or reduction 
as readily as pieces of the animal. Examination of 
some of the morphological changes occurring during 
the shows that the pharynx and atrium are 
reduced much more rapidly than any other organs. 
The nervous passes thro a stage in which 
the anterior portion 1s hollow. e heart remains 
differentiated and active for a long period, but is 
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finally suddenly reduced to a mass of de-differentiated 
cells. The may be represented at a late 
stage by a single hollow vesicle. The digestive loop 
usually remains very little ed until late stages. 
The atrium may be conv into two separate 
vesicles by the and subsequent resorphon 
of its dorsal cloacal portion. The epicard is relatively 
resistant, and in advanced stages of reduction shows 
horn-like which may be attached to the 
peribranchial cavities. Some organs may disappear, 
apparently by cell-migration. The view is put 
forward that the changes cannot be su to 
Tepresent reversions to ugh in 
embryogenesis. The resemblance to such stages is 
accidental, and 18 brought about chiefly by mechanical 
means.: 


SPERMATOGENESIS IN SPIDERS. —In a paper on 
the togenesis of the spider, Tegenaria domestica 
ee . Internat. ds Г Acad. Polonasse Sci. ef Lojires, 

e B. No. 3-4), Mme Juha Sokolska shows that 
the number of. chromosomes in the male 1s 18 pairs, 
together with an unpaired heterochromosome or X- 
chromosome composed of three equal bodies, which are 
separate during meiosis, but all usually pass to the 
same pole in reduction division two result- 
ing types of sperm can be identified by -the visible 
presence or absence of these three bodies from the 
spermatids. Abnormal cases were found, however, 
in which two of the three elements of the, X-chromo- 
some separate from the third in the Beterotypic 
division, as well as cases in which four such bodies 
were present. These clear-cut results contrast in some 
respects with those of Dr. E. Warren (Annals of the 
Natal Museum, vol. 5, part 3) on the habits, oogenesis, 
and early development & South African spider, 
Palysies matakus. After describing the spinning of 


the -вас and the ' psychological behaviour, a 
detailed description of the development is given. 
The author falls readily into the old snare of amitosis, 


and his observations on this head are unconvincing. 
In the maturation of the egg two polar bodies are 
formed, but the second is retamed within the egg. The 
author admits that these divisions are mrtotic, but 
in the five cases observed the chromosomes ‘ averaged * 
16 for the first polar body and 9 each for the second 
polar body апа the nucleus. Chromosome counts 
are now, however, of little value unless they are exact. 
It 18 to be hoped that an effort will be made to get 
more precise results. 


STUDIES ON A PARASITE OF THE HESSIAN FLY.— 
C. C. Hill contributes (Journ. Agr. Res., Washington, 
vol. 32, No. 3, 1926) an account of Platygaster 
emat one of the most widespread and secius 
ү of the Hessian fly in the United States. 

the eastern wheat-growing regions, this Hymenop- 
terous parasite killa annually from 16 to 40 per cent. 
of the autumn generation of-the fly. The eggs are 
deposited in the egg of the fly and develop poly- 
embryonically (by twinning) or monembryonically ; 
the resulting yield in adults is about а 50 per cent. 
increase over the number of d ited. The 
larva consumes the contents of the host, but the 
latter, before succumbing, usually succeeds in forming 
a puparium. Within this the cocoons of the parasite 
are formed, and an av e of six adult tes 
emerge from each bost. adult ıs about 1 mm. 


long, very active, flies readily, and is positively photo- 
tropic. e female is able to uce' eno- 
genetically, and im ted f ев usually deposit 

th fertilised and unfertlised at each ovi- 


position, Арран 66 per cent. of the adults 
are females. e female lays from one to eight eggs 
at a time, and shows mar &bihty to recognise eggs 
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of the fly in which she has already-oviposited. In 
one instance a female, crawling over a leaf which 
pore 42 of the fly, oviposi in 24 of these in 
fairly order on the tour; on the return 
she brushed all the eggs with her antenna and attacked’ 
two that had not previonsly been pierced, but only 
one of those previously visited was pierced a second 
time. Females have been observed to examine with 
ther antennz the area on a wheat leaf from which 
the egg of the Hessian fly had been removed, and 
even to attempt to oviposit thereon. It would 
appear that аснои plays an important рагі 
in the location of the host.egg. Platygaster hiemalis 
passes the winter апа early spring in Ee embryonic 
stage; n bu end of August the adults are ready to 
emer m their cocoons during the oviposition 
period of the Hessian fly in the fall of the year. 


West INDIA Hurricanes.—An important publica- 
tion upon the hurricanes of the West Indies has been 
issued Father Sarasola, Director of the newly 
жо, National Observatory of Colombia (‘‘ Los 
Huracanes de las Antillas." Notas Geofisicas y 
Meteorologicas Num. II., Bo 1925). In addition 
to maraballing a large num of facts about these 
destructive visitations, be discusses methods of fore- 
casting and reviews current theories regarding the 
origin of tropical cyclones. It is pointed out that 
whereas the cyclones of temperate latitudes are most 
severe in winter when ‘ polar front’ discontinuities 
of temperature and humidity are sharpest, tropical 

clones are most active in the warmest season. The 

is favoured that tropical ones are funda- 

mentally connected with the conflict of air currents, 
and in this connexion it seems a pity that the author 
appears to overlook what is y very: convincing 
evidence that this view is correct. Tropical cyclones 
occur mainly in late summer and &utumn towards 
the margm of the tropics on the western sides of the 
oceans in both hemispheres, procisely when and 
where one Trade system having cr the equator 
encounters currents from the opposing Trade m, 
the one exception to the rule the South А: tic, 
which is hurricane-free in the a ce of a seasonal 

igration of the North-east Trade across the equator. - 
This 1з the significant geographical background of 
tropical cyclones, and should be observed by all 
writers who investigate the structure of these storms 
in detail. Whether there is anything corresponding 
to the ' discontinuities’ of temperate latitude cyclones 
on ‘polar front’ principles із not yet clear, but it 18 
likely that there are considerable differences of 
humidity, if not of temperature, between the o 
ing currents feeding a tropical hurmcane Fa 
Sarasola’s work contains much local detail in rela- 
tion to the storms of the Caribbean Sea; the wider 
influences bearing on the subject are not neglected, 
a good deal of attention being given to solar activity 
in relation to the weather. 


WIND AND SPEED OF Waves.—In a paper entitled 
'" Observations of Wind, Wave and Swell on the 
North Atlantic Ocean ” in the Quarterly Sm of ths 
Royal Meteorological Society, vol. 51, No. 218, Dr. 
Vau Cornish records his observations on the 
relationship between velocity of wind апа waves. Не 
found а close agreement between the wind and the 
velocity of the waves under the conditions of the 
final stage reached after a prolonged wind. The 
discrepancies between the two figures which were 
apparent in some observations were almost entirely 
due to swell. A crossing swell effects considerable 
reduction- in the speed of the waves, a concurrent 
swell little reduction in speed and a diminution in 
height of the waves. When two sets of swell cross 
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the waves, their effects in reduction of wave speed 
are additive. This would explain the rapid rise of 
waves with wind on large lakes and inland seas when 
there ıs little swell to hamper the wave-making 
action of the winds. Dr. Cornish gives his figures in 
fall and described the miath ods Бе devised 40 mesure 
the velocity of the wind, 


SUBSIDENCE oF KILAUEA VOLCANO.—A. rough esti- 


mate has been made of the total volume of subsidence | 


of Kilauea during the years 1921-24 (Volcano Letter, 
No. 74, May 25, 1926). At Halemauman the amount 
‘of subsidence in this interval was 13 or 14 feet, and 
at a distance of twenty mules to the north-east it 
was little more than ап inch. Assuming that the 
subsidence was etrical about Halemaumau as a 
centre, the total volume of subsidence would be about 
one-seventh of a cubic mile. 


COLOURS DUE TO IRON IN MINERALS AND ROCKS. 
—In the American Journal of Science for July 1926 
Mr. G. R. MacCarthy presents the results of a com- 
prehensive study of colours produced in rocks by 
various of iron бро, It is shown that 
the n& yellows, browns and reds are due to the 
presence of ferric compounds. Hydrous ferro-ferric 
minerals are blue in colour, and are responsible for 
the blues frequently exhibited by clays and shales. 
The suggestion that these tints are produced by 

. disseminated organic matter is refuted. Greens 
are considered to be the result of mixtures of iron- 
blues and 1ron-yellows, for no evidence of the existence 
of any single green compound has been found. The 
chocolate-red of hmmatite sometimes аве 
purple, but the true purple colours of es and 
slates are ascribed to mixtures of iron-reds and iron- 
blues Anhydrous ferro-ferric compounds produce 
only greys and blacks, like the carbonaceous matter 
that 18 generally present in black us rocks. 
The rôle of iron as an ino c colouring agent has 
thus been rationally extended over the whole range 
of colours found in sediments. 


CONTRASTED Tyres ОЕ Mup-Cracxs.—Continui 
his valuable work on the structural features О 
sediments, Mr. E. M. Kindle has published and 
described а most instructive suite of photographs of 
various types of mud-cracks (Trans. Roy. Soc. Canada, 
20, 860., 4, 1946, р. 71). A series from the playas of 
north-western Nevada shows polygonal i e 
cracks (a) with flat tope, (b) with curled-up edges, 
(c) with rounded margins, апа (d) with a reticulation 
of small ne eo eens within the larger ones. The curling- 
u ency 1з associated with the presence of 
abundant colloidal matter in the clay, while the 
downward rounding of other mud-cracks indicates 
& notable tage of sodium chlonde in the 
material undergoing desiccation. Another series of 
desert mud-cracks shows a number of radiating 
rosette-like fissures, due probably to convection 
currents in the oory mud ep s initial stages of 
desiccation. In another type, ervis Island in 
the Pacific and from Southern A , the 
үи cracks are not open fissures, but are out- 

ed by narrow ridges composed largely of alkali 
sulphates and other salts. It is thus clear that the 
muds of saline lakes, fresh-water lakes and the sea- 
shore, develop shrinkage cracks of sharply contrasted 
types, and the recognition of similar features in 
older sediments may therefore provide valuable 
evidence bearing on the oe the latter, and 
particularly of continental ев of sediments. ~ 

Rance OF a-Rays or Тновгом С+ C'.— - 
ments with & modified form of the Wilson ud 
‘apparatus, enabling a large number of photographs 
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to be taken one after another under conditions 
which made it le to measure the range of the 
a-re accurately, are described by Fraülen L. 
Mei and Herr Kurt Freitag in the Zeitschrift fur 
Physih of june 16. сора three thousand 
Гросо were taken. -Thorium С breaks up 
into thorium C’ with emission of a f-particle 
and partly into C’ with emission of an a- icle, 
the mean range of the latter being 4:8 cm. orium 
C' sends out ап a-particle with mean range 8-6 om. 
and gives thorium lead. The ratio the 
numbers of these two classes of a-partiolee was 
determined by counting to be 34:3: 65:7, which 
agrees well with the value obtained by Marsden and 
Barratt using the scintillation m The ranges 
in different were determined and the mean 
relative braking power of these gases calculated. 
The variations of the e on either side of the mean 
were determined in the different gases and compared 
with the values deduced by Bohr from the classical 
theory; good agreement was found. The existence 
of a group of a-rays with 11-5 cm. range in air dis- 
covered by Rutherford and Wood was confirmed and 
а new group with g:5 cm. range was found. There 
were on the average 200 of the тї 5 cm. range particles 
and 70 of the 9-5 cm. range to 10* ordinary thorium 
С” a-particles. The existence of a-particles of 
eater range than 12 cm, announced by Bates and 
ogers has not been confirmed; particles with 
longer range than this are clearly shown to be 
hydrogen rays. А 
DRAWING INSTRUMENTS.—AÀmong other sets o 
instruments manufactured by Messrs. Harling, 117 
Moorgate, London, E.C.2, at their new in 
Upper apon is a wallet case, B.E.'114, which we 
have һай the opportunity of testing. This case con- 
tains а 4j-inch divider with hair-spring adjustment 
&nd movable needles; 3-inch bow pen com and 
e bow cil com ot the same size, both instru- 
ments having double knee joints, while the ink point 
of the pen is made of stamless steel. АП these 
instruments are made of hand-drawn electrum ; the 
P joints work on steel cones and are Ta m 
а ce for maintaining the handle upright. e 
case also includes a set of three iu bowi the 
steelwork of which is made of stai steel; these 
instruments have central screw adjustments, and are 
both light and rigid m use. There are also a 6-inch 
drawing-pen, made of stainless steel with a lift-up 
mb of cleaning and instantaneous i 
to the same width of hne, and another 6-inch drawing- 
pen, also of stainless steel, but without the lift-up 
ement. A pricker is included. АП the above 
described instruments are thoroughly well made; the 
design is good and the instruments are suitable in a 
ae a to the work of an engineer’s drawing 
office. e last mstrument in the case is a portable 
beam compass with divider, pen, and pencil points. 
The duralumin beam of this instrument 18 made in 
three 1 with -in joints, and makes up to 
29$ inches. The velling heads are driven by 
means of mulled rollers. The section of the beam is 


wedge-shaped, and each head has a spring which 
Я the head into the w e and also presses the 
roller against the top side of the beam. d 


is good, the heads move easily, and are rigid w. 
Circles are drawn. Unfortunately, sufficient 
care has not taken in manufacture to get all 
three bars of exactly the same cross-sectional dimen- 
sions; two of the bars in the set submitted for 
examination are very good in this , and the 
heads pass easily over the joint of these bars. The 
other joint is owing to defect mentioned, and 
the head requires assistance to pass the joint. 
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. Kammerer's Alytes. 


(x) By Dr. С. К. Nosiz, American Museum of 
. Natural History, New York, N.Y. 


“THERE is in existence, resulting from the much- 


` discussed iments of егег (тото, 
Archiv. f. Enwi smechawih, 45, pp: „5237379. 
pls. x.-xi), only a single specimen said to show the 
modifications d by him: This specumen is 


preserved 1n the Biolo en Versuchsanstalt, Vienna, 
and is the one which foe recently brought with 
him to England and used to su his contention that 
he had produced heritable m cations 1n the midwife 


toad етет, 1923, NATURE, 112, pp. 237-238). 

‘though this imen had сору bcn care- 
fully studied in England for Kammerer (loc. cii. 
р 237) claims: '' Dozens of scientific men have seen 
the pads and are now convinced "—a& pu 
examination of it by me in Vienna revealed su 
un features that Dr. Н. Przibram and I have 
found it advisable independently to make a thorough 
macroscopic, histological and chemical examination 
of the critical features of the specimen. = 

It will be remembered that Kammerer claimed to 
have produced heritable nuptial pads in a batrachian 
which normally lacks them. І found the specimen to 
have зів left manus blackened both on its dorsal and 
ventral surfaces, the extent of the darkened area 
being fairly well shown 1n a photograph of the imen 
made in Cambridge (Kammerer, 1924, " The In- 
heritance of Acquired Characteristics," New York, 
Fig. 9). A slight black was also to be.seen on 
part of the Dent manus. T nanye bad, T 
appearance of possessing nup , bu 
inel to have been injected with а black substance, 
for the blackening included some of the capillaries. 

An examination of the blackened areas under 
moderate magnification with & binocular microscope 
revealed that the шк was not epidermal, that 
is, ın epidermal spines, but in the derm. No trace of 
spines, points, brushes or other ities could be 
seen on the ш ea ee ex, от surround- 
- ing region of either hand. e left wrist of the 
specimen had been lacerated. A anghit cra aside 
of the muscles revealed that the ven wrist muscles 
and part of the palmar muscles were surrounded by a 
black colouring matter on ай sides. This substance 
was 1n such abundance that it readily washed out 1n 
the dissecting dish water which filled the spaces 
between the exposed muscles. It was clear that 
these blackened areas were not nuptial ; that is, 
patches ot pigmented asperities, for the epidermis 
was hot thrown into spmes. Further, the colouring 
matter was not epidermal, but was distribnted in 
great masses under the skin, between the muscles, and 
even in many of the capillaries on both dorsal and 
ventral surfaces of the left manus. 

Dr. Prrzbran and I have independently made 
sections of the integument from the prepollex region 
of the left manus of the en under discussion. 
This is the region which in the water-breedin 
Sahentia most frequently bears asperities. It is a 
the base of the first finger. Further, 1t was the region 
of maximum blackening in Kammerer’s imen. 
Although the specimen was poorly fixed, the epidermis 
in this region was intact, except along one edge where 
it was beginning to be shed. о estion of ра, 
ties are visible in my sections. e surface the 
epidermis is perfectly smooth. The black colouri 
matter 1з seen to lie in great masses in the derm 
among the muscle fibres, while some of the capillaries 
are choked with the same substance. It is therefore 
clear that no modifications occur in the prepollex 
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of Kammerer’s specimen, other than those 
ponai by poor fixation and the black substance, 
. Przibram confirmed from his own sections my 
observations that`no suggestion of asperities ‘are 
t in-this imen. 1 i 

Pe The black “substance, во irregularly distributed 
through the muscles, has the appearance of India ink, 
for under the highest ers the granules are black, 
not brownish black (or lighter) as moet amphibian 
melanins. However, a critical test as to the nature 
of this substance is necessarily a chemical one, 
о emer (1909, ‘‘ Handbuch der Biochemie des 
enschen und der Tiere," Jena), in describing the 
p ies of melanin, states that it may be changed 
into a lighter-coloured substance by treating it with 
concentrated nitric acid. Further, this product is 
soluble in alkalis. І have carned out a series of ex- 
periments with different kinds of amphibian integu- 


"ments, some wp with India ink, and others merely 


fixed in alcoho! or formol, and have found the test to 
be critical in distinguishing melanin from India ink. 
With Dr. Prabram’s ion I removed a piece of 
шшде from the palm of Kammerer's specimen аї 
the of the second . А o mass of black 
Substance adhered to the dermal ons of the skin. 
'The-piece was cut into three parts and each treated 
for different periods, firstin concentrated nitric acid, and 
alter washing, in concentrated ammonium xide. 
a hd of treatment, known to becritical 
in all cases, the black colouring matter remained intact, 
while the few small and widely separated melanophores 
readily observable under the binocular, disap Н 
In this resistance to the treatment the colouring 
matter resembled the India ink masses in our controls. 
Dr. Przibram has carried these experiments further, 
and writes: “The black substance has also been 
subjected to the treatment with antiformin and with- 
stood this reagent, which dissolves all melanins known 
to now” We may conclude that the substance which 
ne dark appearance to the left manus of 
erer's specimen 18 not melanin. 

It has therefore been established beyond the 
shadow of a doubt that the only one of Kammerer’s 
modified specimens of Alytes now in existence lacks 
all trace of nuptial pads. The question remains: 
Might not this specimen at one time have possessed 
them? There are available three kinds of evidence 
усш on this point: {т) sections said to have been 
made trom the pad of the modified specimens; (2) 

hotographs showing more or lees clearly some ın- 
ication of the pads; and (3) testimony of observers who 
believe they saw asperities in the modified imen. 

Kammerer (1919, op. cti., Pls. x. and xi.) has pro- 
duced figures of histological preparations said to be 
made from the nuptial pad region of his specimens, 
or to be more exact, (translation) “ through the skin 
of the first (inner) finger," Similar preparations were 
sent by Dr. Kammerer some time ago to Dr. E. 
Uhlenhuth, who has landly loaned them for examina- 
tion. Further, other i ical ons 
similar to those described by Kammerer are preserved 
in the Biologischen Versu t in Vienna, as a 
material result of Dr. Kammerer’s studies. Both 
sets of ade gore agree fully with the description 

iven by Kammerer. The controls figured by 
erer, as well as thoee in Vienna and New York, 
exhibit & smooth epidermis, while that labelled as 
coming from the modified individual is thrown into 
numerous cornified and pigmented spines. It has 
been claimed that these spines are distinctive in form, 
апа hence the Ie must have-been produced ex- 
perimentally in Alytes, . TA 


r 
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Now, 1t 15 а well-known fact that the nuptial spines 
(and also the pad glands) vary enormously in size 
within & speres Champy (1924, ‘‘ Les 
Sexuels,"' is, Fig. 104) has well shown how 
these may vary within the Rana temporaria. 
My sections of the nuptial pads of Bombinator 
nou differ enormously from those figured by 

taste of the same es (Kammerer, 1924, 
op. си., Fig. iri, sketch 8), for my animal was a 
terrarium animal in not very good health before it 
was killed. However, I have attempted in a series 
of forms to discover breeding pads which in 
histological detail with the sections sent Dr. enbuth. 
My ons of Bombinator masima agree most closely 
with Kammerer’s sections. There is no difference in 
the height of tbe spines, their distance from each 
other, their form, the character of the cores within the 
spines, etc., between some of the in this 
зрее and parts of the sections gent Dr. enhuth. 

ut the spines differ in proximity and height in 
different parts of the pods, which only to show 
that the exact form of these spines 1s of no value in 
distinguishing many species of frogs. Kammerer’s 
sections fall within the range of variability shown by 
the genus Bombinator (more properly called Bombina). 

е second р of evidence is to be derived from 

the hotogrephe. I fail to find anything distinctive 
in the photograph of the imen made in Vienna 
(аы. 1919, op. cA, Pl. x) or that taken in 
bridge (Kammerer, 1924, op. cH., Fig. 9). Dr. 
Przibram believes that still а third photograpb, one 
made 1n Vienna (see the following note) proves con- 
clusively that asperibes were present. photo- 
ps is not available to me, bit I do not understand 
ow азрегһез so small as those mn Kammerer’s 
sections would show up as Dr. Przibram points out. 
‘What proof have we that these '' two or three spines "' 
are not foreign bodies; and why do they not show 
-up in the rather good photograph made 1n Cambridge 

erer, 1924, d cit., Fig. 9)? ` 

In marshalhng tbe third Pore of evidence, Dr. 
Prabram has brought together some distnguished 
names. With all deference to these gentlemen, I 
would say that the epidermis of Kammerer’s specimen 

` which is underlaid by the black substance appears, in 


slightly ит . This a ce is probably 
ue to the unequal distribution a the black substance 


below. At least, it required on my the moet 
careful manipulation of the ee prove that 
these irregularities were not in the epidermis. Further, 


I fail to see how any one qualified to pronounce on the 
presence or absence of nuptial could have 
examined the black discolorations on the forelimbs 
of Kammerer’s specimen without notang their artı- 
ficial character. 

A final objection which might be raised to the 
conclusions reached above 1s that some evidence has 
been сеу presented (Kändler, 1925,. Jen. Zesischr. 
f. Naturw., 60, pp. 175-240, Pls. 9-10) to show that the 
male Alytes m&y sometimes uce an incipient 


b i . Itisnot my purpose to discuss whether 
есенно іп А surface of the epidermis 
can be interpreted as an incipient pad. The br 
asperities Kammerer claims to have produced are true 
nuptial spines similar to those of Bombinator and cannot 
be compared with the epidermal ities of the 
р llex or surrounding regions 1n an occasional male. 
e only specimen resulting from the ents 
of Kammerer has been the source of much heated 
argument in NATURE. By describing accurately, for 
the first time, the modifications in this specimen, we 
have proved conclusively that no pads are present. 
Whether or not the specimen ever possessed them is а 
matter for conjecture. . | 
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(2) By Dr. Hans PmzrBRAM, Biologischen 
Versuchsanstalt, Vienna. 


It 1s clear from the foregoing account that the only 
one of Kammerer’s experimentally modified Alytes 
still preserved cannot in its present state be regarded 
as а valid proof of the nuptial pads artificially produced 
in this species. We must endeavour to decide if the 
state the specimen is in now with the state at 
the time of {з tion and . Thespecimen 
is poorly and Moreover, the epi- 
dermis 15 at several p. ready to be shed or even 
shedding. It is a known fact, as Prof. Franz 
Werner, of Vienna, asserts, that during repeated 
handling and shaking the nuptial asperities get: 
lost eamly. The specimen has made the voydge to 
England and back again, and it does not look the 
better for it. Fortunately, there are photographic 

tes in existence showing the state of the specimen 

ore it left Vienna for Cambridge and durnng its 
stay in England. One of these photographs was taken 
in the presence of Dr. J. H. in the atelier of 
Reiffenstemn (Vienna), and the negative travelled with 
Dr. to England and has been in the poseession 
College, Cambridge) since 
April 1923. А reprint of it is given in Kammerer's 
“ Neuvererbung," Stu -Heilbronn, W. Serfert- 
Verlag, 1925 (Abb. 9, facing p. 20). 

Dr. Quastel asserts in a letter to me, dated Trinity 
College, Cambridge, March 27, 1926, “ with con- 
fidence that in the large negative of Alytes (taken by 
Renffenstein) there are no traces of any mani tion 
or retouching of the actual image of the Alytes.” 
Since he 18 not an expert 1n photographic matters, he 


has had the n кешрек fe тузы лда 
grapher, Мт. W. Farren, who gives the following 
statement: ''76 Regent Street, Cambridge, March 26б, 


1926.—I have examined carefully the negative of 
Alytes, and while it appears to have been mtensuified 
and a string acroes the background retouched, there 


are no signs of any retouching or interference with the 
image о hea emcee , or of that of the 
background with which ıt 18 1n contact.” . Perlans 


writes (March 20, 1926) : “ The only retouching which 
the plate has ever shown is a certain obliteration of the 
thread which тїз the imen, and the fact that 
retouching has applied to this, ın order to make 
it uniform with the background, enables one to state 
positively (from comparison) that neither the image 
of the en itself nor any point of rts outline has 
ever been interfered with by retouching or any other 
process, more particularly does this apply to the 
external (concave) margın of the palm, where two or 
three spines are obviously and clearly visible. In 
April 1923 I had many opportunities of examining 
the en, and was always able to see the spines, 
w. er by means of a lens or a dissecting microscope, 
exactly as ın the photograph іп question." Dr. Quastel 
also testrfies that the copy represents the state of the 
ег when it was pho hed in Vienna. 
ere seems, therefore, to be no doubt of the genuine- , 
ness of the negative and photograph Moreover, many 
other zoologists had examined eras during 
its stay in England, some of whom f. MacBride 
gives a list of in а recent letter to me (dated February 
26, 1926, Im College of Science, South Kensing- 
ton, London): E. Boulenger, H. M. Vevers, Cannon, 
Е. S. Harmer, J. Stanley Gardiner, Borradaile, and 
Further-proofs that the Alytes in question has borne 
nuptial саен in the rp may be found in 
the skin that had been’ 
removed, from the same specimen during the height 
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of the breeding season from the other (right) hand. 
The comparison both of Kammerer's pictures in his 
original paper (4. f. Enhwichl. mech., 45, 323, 1919, 
Рів. х., ) or in his “ Inheritance of wred 
Characteristics,” Bont and Liveright, New York, 
1924 (Figs. 10-11, facing p. 62) and of the section 
Воо оз in America with nuptial of other 
Anura, show clearly that the callosities differ from all 
other known pads, resembling most those of other 
Discogloesidz, as Bombinator, but still Discoglossus 
се (after Lataste: see Kammerer, 1924, Fig. II 
; i. had already been pointed out by Mr. 


Рег (NATURE, сү 18,`1923, р. 238). Lastly, 
it may be mentioned that quite кешу possibility 
of Alytes developing перна pads has been shown in 
а specimen found in Nature and examined by К. 
Kändler (/enaische Z., бо, 175, 1924, Pl. то, Fig. 12). 
ады, эы Уб tL PORE of ities in 
one e taken in Westfalen (Germany), when com- 
with the usual smooth surface of the Alytes 

d it becomes significant. K&ndler found the 
callosities in this one male on the and dorsal 
side of the thumb, on the inner side of the third and 
fourth finger. The callosities resemble those which 
Kammerer fi for the F, generation of water- 


gured 
bred Alytes (l.c. Pl. xi Fig. 4). were no Гурка 
Bop раю eee. Капет also questions if 
descri by Kammerer were of character, as 
Kandler's females showed the same type of gland with 
кз киде content too. -But no f es showed cal- 
osities. Kandler has also figured the nuptial pad of 
other Anura, і e. Bombinator igneus (Pl. то, Figs. 8А, 9). 
ТЕАИ ы ү рде 

it is possible to come to a probable solution 
with to the spicule, we have not been able to 
elucidate the origin of the black substance It is 
clear that it has nothing to do with the black pigment 
often seen in nuptial of Anura other than Alytes, 
or with the patches descnbed and in the progeny of 
non-egg-carrying Alytes males by Kammerer, 1909 


D 


НЕ area described in the first! of the Memoirs 

of the Geological S of Great Britain 
referred to below les in R ire and Sutherland 
The north-western corner is occupied by Lewisian, 
Torndonian and Cambrian rocks, all of which have 
been involved in the great Caledonian thrusts of the 
NW. Highlands Of ial interest are the alkaline 
igneous rocks of Loch They form a composite 
laccohth of post-Cambnan and 
made up of from osite (а new type 


rocks e classic by er. Convincing evidence 
is adduced to show that the alkaline character 1s 
original, and quite independent of the intimate 
association of the intrusion with the Cambrian dolo- 
mites Another feature of petrological importance 
is the description of the newer igneous rocks, which 
here present clear evidence of permeation and hybrid- 
isation. 

The area dealt with in the second memoir * in our 
hst, Golspie, lies to the east of the pr , and 
includes the coast of Sutherland from Dornoch 
Helmsdale. The earlier ер are devoted to the 
physical features, and to schists and gneisses 


Sheet е of Бока Map of Soca By -Dr. Sa 

тоз d 

Pheruster and G Ross, with con ПСИ Denham ee a 

Bre, Se Pp yato ta platee. Ge. nex 

Етте, of the Сесо са! Мар of ) а description 
the Mesceono of East Sutherland and Rom. „Ву D. G W. Lee, 


of 
De. EL Н. Read, С. Ross and J Phemister: , Pp. vi--143s--rpiate. зз. 6d. net. 
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The only ilty we can think of is that some one 
has tried to preserve the aspect of such black nuptial 
pads in fear of their vanishing by the destruction of 
the melanin through exposure to the sun ш the museum 
pee Dy тыш Te эы cag) with India ink. 
Kammerer hi was greatly astonished at the 
result of the chemical tests, and it ought to be stated 
that he had been asked and had given his consent to 
the chemical investigations. He would ККА that 
somebody had made such injections to get him into 
difficulties were it not that remembers the black 
Substance to have been in the same place and 
amount even in the living animal (letter to bram, 
February 18, 1926). бо the case remains obscure. 
We may conclude as a result of these observations . 
(х) The only one of Kammerer’s imens of 
Alytes still ed is not valid as & proof of the 
nuptial pads, at least not in its present state of 
preservation. 
(2) No asperities are to be seen now, but by phate 
phs taken before the specimen was sent to England 
it must be inferred that the spicule have been lost 
through the shaking of the voyage and repeated 
han 


(3) Photomicrographs of the sections said to have 
been prepared from the skin of the same specimen 
some time before its preservation in the height of the 
breeding season show in several points different 
characters from nuptial pads of other Anura, even of 
Bombinator, coinciding more closely with those of 
Duscoglossus (next relative to Alytes), and the picture 
of а rudimentary nuptial pad found on а male Alytes 
in Nature by Kándler (1924). 

(4) The Мас substance in the whole specimen has 
nothing to do with melanin and is not restricted to a 
nu region. 

b With this conflicting evidence it is greatly to 
be desired that the experiments of Kammerer on 
Alytes may be taken up again by-some one of equal 
skill in rearing Anura. 


‘The Progress of Geological Survey in Great Britain. 


belonging to the Moine series and the older and newer 
igneous rocks associated with them. The marginal 
complex of mjected and other metamorphic rocks 
around the te is fully described, and 
hybrids lke those alluded to above also occur. The 
Old Red Sandstone covers considerable areas in the 
sheet, and along a narrow coastal stnp Mesozoic 
rocks are present, ranging from the tras to the 
Kameridgi The final chapter gives an account of 
glacial phenomena, peat deposits, and raised beaches. 
Iona and Staffa are visited every summer by ап 
increasingly large number of tourists, and those who 
&re interested in geology will appreciate the publica- 
tion of а Memoir ref to this region. Those who 
are not will become interested despite themselves, for 
the islands abound in geological features which are 
po thar attraction. famous Ardtun Leaf 
and Macculloch's Tree are fully described ; and 
the columnar basalts of Fingal’s Cave and other 
parts of Staffa are discussed on the lines followed in 
the recent Memoirs on the Isle of Mull. 
The account of the geology of the extreme north of 
England given in the Memoir on Berwick and the 
neighbouring country * is welcome as a sign that the 


5 The of Iona, end. Western Mull. (А Description of 
Sheet 4s of tbe Coop ) By EB Baley and E Айк mih 
contributions by G. J. Ё. Richey, Dr. С. W. Lee, W. B. t 
and С V. Wilson, and Notes by Dr. Н. Н. Thomas. 
IY 4-107 4-1 plate, net, ` 
Ы Berwack-on-Tweed, Norham and 
One-inch 


Soremeraton. 
ot New Series Sheets т and я.) Ву A. Fowler. 
IX-d-58--3 plates. rs. Gd. net. E Н = s 
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ery striking coast 
sections to the north of the Tweed. Memoirs on the 
sheets to the south are due for early publication, and 
should be of its portatics tiso far that [hi will contain 
references to the northern. boun of Whin Sill. 
It is in itself significant that this Memoir, the first of 
the promised series, contains no mention of any igneous 


rocks. 
The ter part of the Pottery -coalfield of North 
Staff ire is included in the sheet described in the 


Memoir-on Stoke-upon-Trent' An account of the 
coal measures with their important coal seams and 
iron ores naturally takes first . There is also a 
valuable chapter on faults and folds; and as a fedture 
appearing for the first time in this tdition, descri 

tions of the post-Friasic Bullerton dyke and of the 
other intrusions of the area are given. It is 1nterest- 


. * The of the Country around Stoke- ‘Trent. (Hxplanation 
of Sheet 122.) Dr. Wakot mith contabutors by С. B. Wada 
and Dr, A Eo. Thod edition, Pp. vu-d-irs. as. 64. net. 





oe ipe Marc ici: Е 
ing now to Epping Forest and the eastern 
suburbe of London, we find only Eocene, Pleistocene 
and later deposits. The Chalk, however, underlies 
the whole area, and the question of desp-seated water 
supplies is discussed, and кеше Dy a vontou map 
of the sub-Tertiary Chalk surface. Оп the south the 
subsoil consists mainly of the d ts made by the 
Thames; the central part is chiefly London clay; 
while to e north the region is diversified with 
capped sand and glacial deposits. 
These beds are with special reference to 
sanitation and agriculture. 


7, тве Geology of tho Country around опот. (Explanation of Sheet 
357), Ix . Dines and F. Н. Edmunds Рр. хш-Е53--3 plates. 
т З 


London and Edinbargh : Н.М. Stationery Office; Southampton: Ordin- 
ance Survey Office, 1925 and 1926. 


Air Pollution and its Prevention. 


HE citizens of Leeds, under the auspices of the 
Mayor and City Council, have instituted a 
campaign i smoke to commemorate in a 
practical form the tercentenary of the granting of 
the statute to oie In connexion with this effort, 
а pamphlet entitled “ Clean Air for Leeds " has been 
P by & Committee, of which Prof. J. B. Cohen 
18 i formed on the invitation of the Lord 
Mayor to consider the question of '' a cleaner city on 
the. lines of smoke abatement” The pamphlet bas 
been p for free distribution, апа aims at 
informing the public as to thé present condition of 
the smoke problem. 

Leeds 18 to be congratulated on facing her own 
smoke problem in this way. А visitor, unless from 
another Midland city, cannot help being struck 
the prevailing blackness of the buildings. It 
is surely a merciful provision of Nature that people 
adjust themselves so easily to environment ; had thi 
not been so, life in some of our smoke-blackened cities 
must appear scarcely worth living. It is, however, 
this adjustment to environment which blinds our 
eyes more or less to the true condition of affairs. 
Leeds has & useful field for effort here. The раш hlet 
gives a short analysis of the problem of smoke te- 
ment and the remedies available. The sources of 
air pollution, cause, nature, and effects of smoke are 
all dealt with briefly. 

.The general conclusions of the Departmental 
Committee on Smoke Abatement are quoted, and it 
18 clear enough that this committee had no hope of а 
solution of the problem by thé initiative of local 
&uthorities unless subject to the stimulus of Govern- 
ment, The new ВШ now before Parliament must 
pone the necessary stimulus or it will not go very 
ar towards a solution. 

The Leeds pamphlet should be of t use in 
keeping the problem before the public mind. Refer- 
ence is e on page 24 to the standard gauge 
used by the Advisory Commuttee on Atmospheric 
Pollution, and the Leeds committee criticises this 
gauge on the ome that '" the amount of solid 
matter is largely dependent on the mtuation with 
regard tė the wind and tbe nature of the ground 
pn which the gauge rests.” "The Committee then 

to recommend. & method devised by Prof. 
Cohen many, years ago, involving the 


> exposure, in 
different localities, of glass plates, проп which some of' 
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the deposited matter adheres. These plates are after- 
wards washed in running water under a tap, and the 
d t estimated by its opacity, or other means. The 

visory Committee, we believe, had this method before 
it when considering the most suitable means for measur- 
ing deposited impurity, and the method was discarded- 
as not fulfilling the n conditions. While the 
exposed plate method has all the drawbacks attributed 
оз оросо одов ge лот , 
it урет others of aer which i ence the 
Ad mmittee in deciding to ad tbe e 
Method. The plates cannot be any e dera ас: 
of position or wind than the gauges, while the deposit 
retained the plates is not the total but some un- 
known and variable fraction of it, depending on the 
stickiness of the deposit, whether the plates are wet 
or dry, the weather, and so on. It may also be 
supposed that a plate which has received a first 
ыкы ыр ои d du cri miei. 
than one whi starta with а lems sticky layer of ash 
or grit. The only sound procedure is to catch in 
some way the whole of the deposit—hence the Advisory 
Commuttee’s standardised gauge. 

It 18 to be hoped that 8 will not depart from 
this method of measuring deposit, as à great part of 
the value of the results hes 1n their being comparable 
with those from other cities. 

The o coal fire is discussed in the pamphlet, and 
the conclusion 18 given that raw coal canner: be burnt 
in an open grate without the production of amoke. 
The use of smokeless sources of heat 1s recommended, 
of which , coke, and electricity are call 
mentioned mud discussed. The о the 
gas fire, 1ts cleanliness and cheapness, are referred to, 
while the use of coke in domestic fires 18 advocated , 
but, as the pamphlet goes on to say, “ it is not every 
kind of lace nor every kind of coke which is 
suitable for ing in an o fire.” The relative 
costs of heating by coke, , gas, and electricity are 
discussed ; the figures arnved at indicate coke to be 
much the most economical source of heat. i 

A section at the end-deals with the law rela to 
the smoke nuisance, and the new Government Bill 
15 discussed. ` The committee, m its final recommenda- 
tions, lays t stress upon the need to educate the 
public in the use of smokelees methods, and, on the 
whole, 1t 18 to be congratulated on its public-spirited 
efforts to clean the air of Leeds. - 
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University and Educational Intelligence. 


CAMBRIDGE.—The trustees of the Busk Studentshi 
in Aeronautics, founded in memory of Ed 
Teshmaker Busk, who lost his life in 1914 whilst 
flying an ig va aim aeroplane, have awarded he 
studentship for the year 1926—7 to Mr. P. B. Walker, 
of Peterhouse. 


Lonpon.—The Rogers Prize of тоо. for 1926 has 
been awarded to Dr. Robert Coope for an eesay 
entitled ''The Value of the Various Methods of 
Investigating Diseases of the Pancreas.” 

The University Studentship in Physiology for 
1926-1927, of the value of ER and tenable for one 
year in a physiological labora: of the University or 
е ee eae 

. А ybeare, w. TO to 
research ш phymology at Gis oe particularly 
i side, and possibly to extend his 


on the 

work on anzthesia in relation to its clinical application. . 
The Univeratty College Committee shortly 

appoint either a full-time assistant or two -time 

assistants in the Department of History and Method 


of Science. Candidates must be graduates either in 


biology, or in physics, or in astronomy. А good 
wor knowledge of at least two foreign languages 
Ав desired. 


Miss HELEN MasrERS has been appointed Head of 
the Domestic Science ent and the Training 
College for Teachers of Domestic Science of the 
Battersea Pol ic, London, S.W.11, in succession 
to Miss Marsden, who is retiring after nearly twenty- 
seven years’ service. Miss Masters holds the King’s 
SERT Post Graduate Diploma in Household and 

ial Science, and has been, for the fifteen years, 
on the staff of the Household and Social Science 
Department of King's College and has acted as 
ren in domestic science for the University of 
naon, 


THE of the Council on Medical Education 
and Hospitals of the American Medical Association has 
contribu to School Life for April an article on 
“ Rural Schools as Centres of Medical Service and 
Community Life." The position of the country 
doctor in United States has for many been 
becoming more and more ious owing to an 
increasing tendency on the part of residents in country 
districts to resort to town tioners. Meanwhile 
the rural school consolidation movement has been 
proceeding apace. The consolidated апа improved 
rural school has definitely proved its worth and gone 
far beyond the tal stage. The plan, which 
is bemg rapidly adopted thro the States, 
involves the tion of pupils from all parts 
of a large district to and from the consolidated school 
in motor omnibuses, and this makes ıt necessary also 


that the roads leading to the school from all directions 
should be k in fair condition. “ Y. asks Dr. 
N. P. Col the writer of the article, “should not 


‘the locations of these schools become rural com- 
munity centres for other than educational p p 
E th centre or clinic either in the orina 
separate building could serve not only the children 
attending the school but also other people living in the 
district, and the motor omnibus service could doubtless 
be induced to co-o te. Such а scheme, either by 
itself or in conjun with & tee by а number 
of influential residents, would, it is , suffice 
to secure for the district the services of a competent 
physician. 
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Contemporary Birthdays. 
August то, 1865. Sir Charles Frederick Close, 


K.B.E., F.R.S. ; 

August 10, 1862. Prof. William e рш рн 

August 11, 1852. Prof. Harold y Dixon, 
СВЕ. F.R.S. 

August 12, 1860. Sir Sidney Gerald Burrard, 
K.C.S.1L, F.R.S. 

August 13, 1861. Prof. Herbert Hall Turner, F.R.S. 


August 13, 1879. Dr. Philip Gosse. 





Sir CmanLES CLosE, formerly an officer in the 
Royal Engineers, was Director-General of the Ordnance 
Survey from 1911 until 1922. He is an active general 
secretary of the International Geographical Union. 


Prof. Hussry, director of the Detroit Observatory 
of the University of Michigan, was born at Mendon, 
Ohio. From rgix until 1917 he was director of the 
Observatorio Nacional de La Plata, Argentina. He 
has done excellent work in choice of sitea for observa- 
tories in Southern California, Arizona, and Australia, 
working for the committee on observatories of the 

Institution. Prof. Hussey was awarded the 
Lalande prize of the Pans Academy of Sciences in 
1906 for double star discoveries and mv tions. He 
is a foreign associate of the Royal Astronomical Society. 


.Prof. Н. B. DrxoN was educated at Westminster 
School and Christ Church, Oxford. Ніз hfe's work 
was carried out &t Manchester as occupant of the 
chair of chemistry in the University there, in suc- 
cession to Sir Henry Roscoe. The Royal Society 
awarded Prof. Dixon a Royal medal in 1913, on the 
ground of his eminence in physical ; 
especially in conbexion' with explosions in gases. He 
was president of the Chemical Society, 1909-11. 
Prof. Dixon, it may be recalled, was i ent of 
the chemical section at the last meeting ot the British 
Association held in Oxford, namely, that in 1894. Не 
gave an address оп“ An Oxford School of Chemists.’’ 


Sir SIDNEY BurRARD was S -General of India 
from 1910 until 1919 ; formerly he held office аз Super- 
intendent of the Trigonometrical Survey of India at 
Dehra Dun. Whilst in charge he was responsible for 
the success of the most extensive of geodetic 
triangulation ever maugurated. works on the 

eography and geology of the Himalayas and Tibet 
а conjunction with the late Sir Henry Hayden) ; on 
the effect of the Himalayas on the plumb-line in India ; 
and on isotasy, have given him special repute as a 
scientific investigator. 

Prof. TURNER was born at Leeds, and was educated 
at Clifton College, and also at Trinity College, Cam- 
bridge. Formerly chief assistant at the bserva- 
tory, Greenwich, he was next appointed Savilian pro- 
fessor of astronomy in the University of Oxford. He 
has done yeoman service for the British Association, 
having been one of the general secretaries from 1913 
until 1922. He was president of the Royal Astrono- 
mical iety, 1903-5. Prof. Turner is Hon. D.Sc. 
Leeds and Sydney, and a corresponding member of 
the Paris Academy of Sciences. 


Dr. Gosss is the dson of that 
personality, Philip H. , E.R.S, who died in 
1888, author of works on marine roology, and on the 

pe. Educated at Haileybury and St. Bar- 
tholomew's Hospital, Dr. Gosse is assistant super- 
intendent of the Radium Institute. He acted as 
a to the FitzGerald expedition to the Andes 
I А 
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Societies and Academies. 


Paris. 

Academy of Sciences, June 28.—A. Lacroix: The 
fused veins of meteorites and their analogy with the 
© pseudotachylites ' of distorted terrestrial a ions.— 
Charles Moureu, Charles Dufraisse, and Paul 
Dean: А dissociable organic peroxide: mubrene 
peroxide The hydrocarbon rubrene described in an 
earlier communication, when to sunlight in 
benzene solution, rapidly absorbs oxygen, thereby 
losing both colour and. fluorescence. From the 
solution a white uct containing 
solvent of constitution is obtained, which dissociates 
on heating into solvent, rubrene and oxygen. It is 
pointed out that the existence and dissociation of this 

roxide is of great theoretical interest —Léon 

uillet: The cementation of steels by silicon. The 
CP ee Dt Hee еер wes n obtain g flm of M 
illcon steel on a mass of ‘mild steel retaining the 
mechanical properties of the mild steel with a 
chemically resistant skin. In all of the experiments 
cited the cemented skin was too e.—Neymann : 
The laws of probability which tend towards the law 
of Gauss, remaining infinite in the neighbourhood of 
a point—Jules Drach: The integration of the 
i ele r+f(s, t)mo—Silvio Minetti: The radius 
of convergence and the si ities of a class of 
analytical functions defined Taylors develop- 


ment, —R. Gosse: A of equations of 
the form se f(x, y, 3, Р, q).—G. Alexitch : Conjugated 
trigonometrical series —André Charrueau : Some geo- 


metrical properties of surfaces of equilibrium relative 
toa liquid mass of revolution, in uniform rotation 
round its axis of revolution—J. Villey А simple 
model of ‘electrometer of low capacity —H. Pelabon: 
Detection (of electromagnetic waves) by metallic 
contacts. À symmetrical detector. A stable detector 
can be made from two steel balls of the same diameter 
(3 cm.) suspended from an insulating support by 
үр wires r5 cm. long. The effect a to be 
independent of the nature of the in dielectric. 
— Volmar: The photolysis of the alcohols. The 
photochemical decomposition of the alcohols under 
the influence of the radiation of the quartz mercury 
vapour lamp takes place in two es, the dehydro- 
genation of the alcohol giving aldehyde and ketone 
and the photolysis of the latter.—Henri Belliot: 
Experiments on photographic inversion.— Victor 
Henri and Sv. A. Schou: ultra-violet absorption 
spectrum of the vapour of formaldehyde New type 
of spectrum of Y-shaped molecules. e movements 
of rotation of an asymmetric molecule рос 
three unequal moments of inertia cannot be resolvi 

mathematically, but when two of the moments are 


equal an expression for the energy of the molecule 
can be found (Sommerfeld, Born, Reiche) The 
vapour of fo of such mole- 


dehyde is com 
es, and & study of the absorption spectrum shows 
that its structure corresponds very exactly with the 
formule for symmetric molecules having two different 
moments of inertia. Other substances which may be 

to show similar spectra are apu 
thiophoegene, acetone. -— Consigny: The influence of 
metallic screens on the form of the ionisation curves 
of the a-rays — R. Melet and М. A. Bischoff: 
Chemical reachons and volumetric titrations in 
Wood’s light. The fluorescence of the solution 18 
used as the indicator; poesible uses of the method 
are given.—M. Bourgeaud: The electrometric study 
of the allotropic forms of mercuric sulphide.—P. Job: 
Some applications of the spectrographic method to 
the study of complexes in solution. The substances 
кызыт were а solution of iodine and potassium 
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iodide in alcohol, potassium  mercurichloride in 
aqueous solution, and the double bromide of cadmium 
апа potassium. In the first of these the iodide of 
potassium behaved as though present in triple 
molecules, giving the complex ı—J Errera: The 
рор of a medium and its molecular structure. 

e electrical moments of the dihalogen derivatives 
of benzene.—Edmond Vellinger: The rotatory power 
of organic bodies as a function of the pH: Ыл 
amine. А curve is given showing the rotatory power 
of glucosamine as a function of the pH It resembles 
the curve obtained by Mlle. Liquier for апаа. 
A formula is developed from theoretical considerations 
which core ровот closely with the experimental 
results — ravers and Houot: The tempering of 
type-metal alloys. The dilatometric study, of mono- 
type and stereotype alloys shows clearly, after three 
months, the influence on these alloys of time elapsed 


after tem The contraction a to be 
mainly due to the proportion of tin —G. Flusin and 
H. Giran: -The estimation of calcium carbide in 


calcium cyanamide. The acetylene produced by the 
action of water on the calcium carbide present is 
passed into ammoniacal silver nitrate solution, the 
mixed precipitate of silver acetylide and sulphide 
treated with hydrochloric acid, the chloride dissolved 
in ammonia, and the solution titrated with standard 
potassium cyanide—A. Kirrmann: egium re- 
actions starting with 1.3 dibrompropylene. The 
reaction of this dibrompropylene with methyl mag- 
nesium bromide is very sore and the following 
розв have been isolated: ethane, erythrene, 
romobutene, octadiene, and a hydrocarbon which 
is probably C,,H,,—-Paul Baud: The вар of the 
agave аз a source of industrial alcohol.—P  Idrac: 
Records of the electrical field of the atmosphere up 
to а height of 20,000 metres. Results of experiments 
made at the Trappes Aerodynamical Observatory 
with captive balloons. There are some ties, 
but on the average tbe electrical field decreases up 
to gooo metres. The mean result gives a field of 
10:4 volts per metre at 4000 metres, 5:6 volts at 
бооо metres, and 2:3 volts at 8000 metres. At 
higher altitudes the values are much higher, being 
30 or 40 volts per metre in the neighbourhood of the 
isothermal layer (10,000 to 12,000 metres) —Georges 
Lias.— 
H. Colin and Á. de Cugnac: The types of 
the grass family according to the nature of their 
reserves of hydncarbons 6, Metalnikow and V. 
Chorine: Conditional reflexes in immunity.—A. 
Alivisatos and Fernand Mercier: The action, of 
crystalliged violet on the cardio-vascular аа 
of the dog.  Crystalhsed violet (hexamethylpara- 
rosaniline chloride) appen ою асов the heart іп а 
manner, resembling digitalis alkaloids. It exerts 
a stimula action on the pneumo ic nerve, to 
which is added a specific action on the m ium, 
producing an augmentation of the tonus and energy 
of the heart — J. J. Thomasset: The presence of 
celis in the dentine of some elasmobrancbs. — Paul 
Chabanaud : e frequency, symmetry and specific 
constancy of external h in various fishes 
of the family of Scimnoides.—P. Portier: Tho 
m of the secondary nucleus of natural pearls.— 
. Anna Drxewina and Georges Bohn: The action 
of metallic mlver on the sperm and larvæ of the sea 
urchin. A discussion of the sterilising action of silver 
vessels—H. Barthélémy:  Biometrical and experi- 
mental researches on the hibernation, maturation, 
and ш of Rana fusca—A. Vandel: 
The tions between sexual uction and 
(SPUR A) I in the terrestrial Isopod Trichoniscus 
Spilomscus) provisorius. 
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CAPE TOWN. 

Royal Society of South Africa, May 19.—E. L. 
Gill: An early embryo of the blue whale. The 
emb was taken from a blue whale (Balamoptera 
sibbalds) at Saldanha Bay and is at the stage reached 
by the human embryo at about the twenty-eighth 
day. Though still in the main a gen verte- 
brate embryo, it shows hints of cetacean characters 
in the s eye, large jaw elements, short neck and 

chial arches, i 


reduced bran large genital pa and 
close segmentation. The fore-hmb bud 1s е, but 
there 18 no visible trace of a hind limb. size 


(about 6:5 mm.) it closely with other embryos 
of the higher vertebrates (e.g. chick, rabbit, man) at 
the same stage of development.—C. von Bonde and 
D. B. Swart: The structure of the plathander 
(Zenopus Levis) (Pt. i). The animal presents many 
pue features, being related ecologically with the 

ірпо апа morpholo y with the Anuran and 
Urodelan amphi otable points with regard to 
the external features are (а) the abundance and 
properties of the secrétion of the slime glands; (b) 
the presence of definite ups of dermal sense 


о ; (c) the presence ої gn eye tentacle in the 
adult; (d) the cloacal lips in the female.—L Mirvish 
and L. P. Bosman: Note on the calcium content of 


blood The effect of the injection of extracts of 

various body tissues, including ovarian and luteal 

extracts, upon the calcium content of blood has been 
SYDNEY. 

Linnean Society of New South Wales, April 28.— 
J. McLuckie and A. H. К. Petrie: An ecological 
study of the flora of Mount Wilson. (Part ш.) The 
vegetation of the valleys. The plant communities 
represented are the Cerato um- hora associa- 
tion, the E «s goniocalyx- E. Blaxlands associ- 


tion, the Eucalyptus piperitta consociation, and the 
Е, var. micrantha consociation.—cC. 
Barnard: i note on branch fall in the 


Coniferales. The development of foliar shoots and 
the associated shedding of branches can be correlated 
with the phylogeny of the tribes of the conifere. 
The presence of distinct dimorphism in the branches 
of conifers seems to be a primitive feature, gradually 
lost in higher types.—H. J. Carter: Revision of the 


Australasian species of Anilara Кр Кире, апа 
Helmis (Dryopidæ), with notes, and descriptions of 
other Australian Coleoptera. 

VIENNA. 


Academy of Sciences, June rio.—R. Weiss, А. 
Spitzer and J. Melxer: On tri-phenyl-methanes, the 
benzol nuclei of which are bound to each other (ii.). 
Trmethylene - triphenylmethane - triketondicarbon- 
acids.— P Wettstela : new race of mice in Austria, 
Evotomys glareolus rutineri—O. Koller: Two new 
forms of fish from the Island of Hainau, a ies of 
Cyprinid and a subspecies.—J. Schorn: ту and 
results of seismology in Northern Tyrol.—A. Defant: 

i and secondary, free and forced, pressure 
waves in the atmosphere.—A. Schedler: Air preasure 
waves and correlations over the North Atlantic Ocean. 
—A. Roschkott : Studies on oscillations of air pressure 
in the region of the Azores highlands.—F. M. Exner : 
Relations of a:-pressure anomahes on the earth to 
each other.—R  Rotter: On condensations of un- 
saturated compounds with diazo-methane.—F. Knoll : 
The differential geometry of the spacial vector field. 


WASHINGTON, D.C. 
National Academy of Sciences c. vol. 12, No. 6, 
June).— William Hovgaard: Bending of a curved tube 
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of circular cross section. A formula is developed which 
when applied to pipe bends gives results in good accord 
with experiment.—E. О. Salant: The heat capacity 
of solid aliphatic crystals (ii.)—R. J. Havighurst. 
(D The effect of um size upon the intensity of 
-ray reflection. ith a crystal having в linear 
dimension greater than ro^* cm, intensity modified 
by ‘extinction,’ which may be primary (due to each 
little block acting as a perfect crystal) and secondary 
(due to shielding of the imner blocks by those near the 
surface). Work оп powdered sodium chlonde, calcium 
fluonde and calcite indicates that pri extinction 
1з absent in crystals grown from solution and less than 
107* cm. in thickness, so intensity measurements can 
be used to determine electron distributions. ee 
crystal measurements of the alkali halides require 
correction for secon extinction. (2) The intensity 
of reflection of X-rays by lithium, sodium and calaum 
fluorides. Measurements of intensity enable the 
relative value to be calculated of a factor, the ‘ atomic 
structure fgctor," which at small angles of reflection 
approaches the number of electrons in the atom. 
This factor is plotted against sın Ó (where 0 18 the 
angle of reflection) and, y, atomic scattering curves 
are drawn ; those for fluorine Бош ше a deri redes 
are nearly alike, suggesting a force of cons 
tade, while Д for sodium from the chloride 
and fluoride differ considerably. The total number of 
electrons gives only a rough Tica of the order of the 
atoms as regards scattering Leve d Н Van Vleck. 
Note on the tes of matrix quantum dyna- 
mics. The tonian equations, the commutability 
relations, the Bohr frequency condition and the con- 
servation of energy equation can be taken as the 
fundamental tes. The Ritz combination prin- 
ciple and the quantum conditions become not merely 
5и but nacessary for the last two postulates. 
— joseph Miller Thomas: Conformal invariants. А 
complete set of integrability conditions which express 
the laws of transformation of & set of conformal 
invariants are obtained.—Helen Barton: Generalisa- 
tion of Kronecker’s relation among the minors of a 
symmetric determinant. Kronecker’s relation is 8 
special case of a more general relation —Olver D 
Kellogg: On the classical Dirichlet „о for 
eral domains.—Emest W. Brown: evidence 
r changes in the rate of rotation of the earth. and 
their hysical consequences (v. NATURE, July M 
р 179) Crete Ladd-Franklin: The reddish blue 
arcs and the reddish blue glow of the retina: seein 
p own nerve currents through bioluminescence. 

d of bright red t thrown on а screen 1n а dark 
room рез to have slightly reddish-blue arcs pro- 
jecting from it on both sides. What is seen, as ап 
entopic phenomenon, is certain fibres of the optic 
nerve on the surface of the retina. These fibres, when 
stimulated, seem to give off an ‘emanation’ which 
causes fluorescence in the retina .—Thorne M. Car- 
penter: The metabohc effect of enemata of alcohol, 
dextrose and levulose in humans. Ethyl alcohol is 
rapidly and nearly completely absorbed ; it promotes 
the donatio of water without removing other 
constituents of the tssues, increases pulse rate and 
lowers the iratory quotient, indicating that alcohol 
18 utilised in tissues. Dextrose and levulose are 
not absorbed so rapidly or completely ; the respiratory 
quotient increases with the former, mdicahng in- 
creased utilisation of carbohydrate. Levulose caused 
the greatest decrease in nitrogen elimination. It 1s 
ке Dada that, administered by rectal injection, these 
su ces are metabolised throughout the body m a 
manner similar to that in which material is utilised 
in muscular work. 


af 
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Economics of the Coal Industry. 


R. FRANK HODGES recently addressed the 
Royal Society of Arts upon the all-important 
subject of the economics of the coal industry, and his 
very thoughtful and well-reasoned address may be 
unreservedly recommended to all interested in the 
matter, that is to say, at this moment to every thinking 
man throughout Great Britain. The authoritative 
statistics which Mr. Hodges produces show more 
clearly than words the basal reasons for our difficulties, 
and most of them are summed up in the following 
quotation : р 

“The Ruhr hours are 8 hours for each man, and 
those of Upper Silesia, in Poland, are 8} hours for each 
man. Wages costs in Great Britain are per ton 125. 3d.; 
in the Ruhr they аге 7s. xod.; and in Poland 3s. 84. 
The wages of all persons employed in British mines 
are тоз. 54.; in the Ruhr 7s. 444.; in Polish Upper 
Silesia 35. 6d. per shift. 

The latest figure of output per shift in Great Britain 
was 18-4 cwts.; in Germany 21 cwts.; in Upper Silesia 
22:06 cwts.” 

Mr. Hodges points out the inevitable result of 
these figures, namely, that in the coal export trade 
“Great Britain has lost both relatively and absolutely 
in the coal business of the world." It is not so 
many years ago since & general strike in Great Britain 
would have produced something like a panic, not 
only in this country but also throughout industrial 
Europe, which at one time was practically dependent 
upon Great Britain for its coal supplies. To-day, 
Europe cares nothing whether the British coal mines are 
working or idle; nay, more, the rest of the world is 
quite capable of supplying British needs. Mr. Hodges 
points out cogently that this unpleasant fact is due to 
our high prices and low output per man. He does not 
deal with the contributory cause, namely, that British 
coal miners have by repeated strikes taught the rest 
of the world how to do without British coal. It is 
because of these strikes that other nations have 
been forced to develop their own coal resources as 
well as other sources of power, notably water power, 
which have replaced British coal. A notable example 
in point is Switzerland, which has developed its hydro- 
electric powers and electrified its railways, mainly 
because, as a Swiss engineer put it, they are determined 
to have a source of power that sill not go on strike, 

The point cannot be too strongly stressed that a 
definite proportion of the old-time export coal trade 
of Britain is gone for ever. The only way to secure 
some share in what is still left is to bring down British 
prices of coal production to a competitive basis. Mr. 
Hodges seems to think that some relief may be obtained 
by a better use of the coal so as, in his words, to “ bind 
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. up production of the raw fuel with the production of 
electricity and gas and by-products." At best, however, 
this remedy can only be a palliative; however well 
the coal is utilised when it is produced, nothing will 
ever &vail to counterbalance the cardinal fact that 
British coal costs too much to produce. Other nations 
can use coal as effectively as we can, and if they produce 
it more cheaply than we do, they will still be ahead of 
us in world competition. In justice to Mr. Hodges, it 
must be said that he appears to appreciate this fact, 
and is clear on the point that the only remedy is lower 
wages or longer hours of work. ` He has come to the 
conclusion that, of the alternatives, “a modification 

"of hours . . . is the least of two evils.” His proposed 
remedy is & 45 or 46 hour week ; it is highly probable 
that many of those who have studied the subject care- 
fully will scarcely be inclined to agree with him that 
this is going quite far enough, or to hold, as he does, that 
if the working week is increased to 48 hours, other 
countries in Europe will increase their hours also. 
This proposition may well be doubted in view of the 

-fact that wages per hour in Britain are practically 
twice as high as they are even now in the Ruhr. 

There will no doubt be & general consensus in favour 
of Mr. Hodges' suggestion that there should be a five- 
years' agreement in order to get the industry back on 
to a sound basis. He realises quite clearly that 

-reorganisation of the collieries, where such. is required, 
cannot be done witbout an influx of fresh capital, and 
that to get such an influx, terms acceptable to the 
capitalist must of necessity be offered. Mr. Hodges, 
like every other intelligent man, sees that British 
coal miners must accept the inevitable, and that it is 
useless to fight against natural laws and economic 
facts. Our only hope of salyation lies in producing 
coals more cheaply ; whether the coal miner prefers 
to attain this end by working longer hours or by 
accepting lower wages, is a question which he ought 
to be allowed to decide for himself. One or other 
alternative, or a compromise involving something of 
each, is the inevitable solution, and it is for the coal 
miner to say which he prefers. If neither is accepted, 
then we must be prepared to contemplate an end to 
British coal mining. ` 





The Protection of Wild Life in Australia. 


Save Australa : а Plea for the Right Use of our Flora 
and Fauna, By various Writers. Edited by Sir 
James Barrett. Pp. уй +азг. (Melbourne and 
London: Macmillan and Co., Ltd., 1925.) 8з. 6d. net. 

^] HE march of civilisation inevitably betokens the 

retreat of the native plants and animals of & 
country. For long the retreat passes unnoticed: the 
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early settlers, battling with Nature for & foothold, 
have little inclination to survey any but the most 
immediate effects of their handiwork, and it is left 
for their more leisured successors to develop the 
æsthetic sense which laments the disappearance of the 
primeval natives of the land. It is on this account 
the more gratifying to find that a comparatively new 
country like Australia, with its unique fauna and 
flora, has tackled the problem of its disappearing 
animals and plants with an energy which puts to shame 
the puny efforts made in the ‘ old country.’ 

Four main causes are said to account for the dis- 
appearance of Australian animals. Two are inevitable, 
and are practically beyond the modifying power of 
man. (1) His settlements and cultivation open up the 
country at the expense of the shelters, the feeding- 
places and the breeding-places of many of the wild 
animals. (2) Epidemic disease may sweep with dire 
effect through the populations of large areas, as in 
1898-99 and 19o1-2-3, when koalas, dasyures, certain 
bandicoots and other forms were almost exterminated 
in a tract from central Queensland to Victoria. The 
other two causes are-looked upon as equally serious, 
and they are preventable. (3) The deliberate intro- 
duction and setting free of such aliens as the fox, the 
cat, the rabbit, and many species of European birds 
has, either by direct destruction or by the consumption 
of the food-supply and occupation of nesting sites, 
played havoc with many of the natives. Mr. Le Souef 
alleges that the fox has cleared off practically all the 
small ground animals outside -the coastal districts in 
eastern and southern Australia, and the immunity of 
the inhabitants of the coastal districts is due to the 
presence of the poison tick, Ixodes holocyclus, which 
is fatal to foxes and dogs. (4) Deliberate destruction 
for the fur trade is making heavy inroads upon the 
native stock. From 1919 to 1941 the exported pelts 
of a few typical animals were: opossum, 4,265,621 ; 
ring-tailed opossum, 1,321,625; koala, 208,677; 
wallaby, 1,722,588. There is at present no control of, 
or any check upon, such exports, and slaughter on 
such a scale can end only in virtual extermination. 
Some half-dozen marsupials in Western Australia are 
now on the verge of extinction, though their dis- 
appearance cannot readily be attributed to man’s 
interference. 

Each of the Australian States has set about protecting 
its own fauna in the only way in which a fauna can be 
adequately safeguarded, that is, by the creation of 
reserves in which the animals are immune from any 
but controlled interference. The reserves are created 
by the legislature, but the system of control lacks unity, 
in so far as it is vested in two or more independent 
departments of the State, while in many places the 
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difficulty of policing large areas with inadequate stafis 
plays into the hands of unscrupulous collectors. There 
is something to be learned, however, from the graded 
system which has been adopted, and of which the 
Western Australian reserves may be taken as ex- 
amples. : 
Here there are four types of State-protected areas 
differing а little in stability, in the primary purposes 
for which they were created, and in control. Class A 
Reserves comprise national parks, sanctuaries for 
native plants and animals, and cave and scenery 
reserves, so created that they cannot be alienated 
‘except by special Act of Parliament, an unlikely event 
in the present state of public feelmg towards the 
protection of wild life. The ordinary reserves, for the 
-preservation of the native fauna gnd flora, are under 
the control of the Ministry of Lands, and are less 
assured in standing, since they may be alienated by 
the Governor and Executive Council, without reference 
to Parliament. Mr. W. Catton Grasby, however, is of 
opinion that most of these will ultimately become 
permanent. Of these two types, in Western Australia 
alone there are some forty reserves, covering in all an 
area of more than a million and a quarter acres. In 


addition to the set reserves there are forest reserves, 


under the Forestry Department, and game sanctuaries 
(thirty-six in number) under the Fisheries Department, 
in each of which protection is enforced. 

Queensland has well over-a hundred sanctuaries, 
including such large- areas as Hinchinbrook Island 
(97,280 acres), Bellenden Ker Reserve (79,000 acres), 
and Stradbroke Island (78,720 acres); New South 
Wales possesses about fifty reserves, the largest of 
which is practically the whole of Cumberland county, 
with its two National-Parks, specially patrolled; and 
each of fifteen principal sanctuaries in South Australia 
represents a fair-sized area of country. 

The legislation adopted for the protection of native 
animals differs in the different States. In some (e.g. 
Western Australia) a long list of protected animals and 
birds is scheduled, and there even the owner of land 
cannot take or kill except under certain specified 
conditions, the general principle being laid down that 
all native game, whether on Crown lands or not, is the 
property of the Crown. Queensland, on the other 
hand, through its Department of Agriculture and Stock, 
` has adopted what is known as the “ black list ” system, 
the names of-non-protected creatures being listed, while 
emphasis is laid on the fact that all other “ wild animals 
and birds " are totally protected throughout the whole 
year. Already every Queensland trapper has to obtain 
a permit, and every ‘bird and animal’ dealer a 
licence. ; ; 

Another noteworthy step in the progress of Australian 
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protection. was marked by the passing in 1912 of а 
special Act for the conservation of the native flora of 
Western Australia. It is a model of thoroughness. 
Scheduled trees, shrubs and plants may not be destroyed 
or mutilated on Crown lands or lands reserved. No 
flowers that bear évidence that the plant from which 
they were taken was mutilated may be sold or exposed 
for sale. The police may examine and retain such 
flowers and plants, and the Government railways may 
refuse to carry them. * 
Thanks to the efforts of the Australasian Association 
for the Advancement of Science, the Royal Societies 
of South Australia and Western Australia, and other 
learned bodies, backed by strong public opinion, steps 
have been taken which should go & long way towards 
conserving the native fauna and йога for all time, so 
far as conservation lies within the power of man. These 
fine efforts make a strange contrast with the indifference 
of the British legislature to the native animals and 
plants of Great Britain, the existence of many oí which 
is even more seriously threatened. The law has made 
not а single effort to protect our unique or disappearing 
plants, fishes or mammals, except in a statute, pre- 
cariously renewed year by year, on behalf of the grey 


'seal.. Surely the time is approaching when the State, 


following the lead of its own colonies and of almost 
every othér nation in the world, must cease leaving to 
private ownership the responsibility of safeguarding 
our native possessions, and must take steps, by creating 
national reserves or otherwise, to perpetuate the 
interesting fauna and flora as well as the notable 
Nature monuments of Great Britain. 
James RrrCHrE, 





The Peoples of Northern Nigeria. 

The Northern Tribes of Nigeria: am Ethnographical 
Account of the Northern Provinces of Nigeria, together 
with a Report on the ro21 Decennial Census. By 
С. К. Meek. Vol. т. Pp. xviiit 312+61 plates. 
Vola. Pp. viii+277+25 plates. (London: Oxford 
University Press, 1925.) 36s. net. 

HE facts embodied in this book were for the 
most part collected during the census of 1921, 
though they have very little to do with the ideas that 
are commonly attached to the word ‘ census,’ for the 
officers concerned were encouraged to combine with 
their statistical work as much ethnological investiga- 
tion as was possible. Mr. Meek thus had an immense 
amount of territory to cover, and this presumably is 
the reason for the somewhat scrappy quality of much 
of the work, as well as the difficult and even illogical 
arrangement of the chapters. This said, there is little 
but praise for the book, which brings a large number 
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of new facts before the anthropologist for comparative 
use, and may for years be trusted to act as a dictionary 
which should be put in the hands of every officer in 
Northern Nigeria. 

After a short account of the anthropo-geography of 
the country, extending over an area of some two 
hundred agd fifty-four thousand square miles, the 
author, having mentioned some of the chief tribes, 
considers the ‘racial elements’ composing them: 
Negro, Hamite, Semite, with perhaps an evolving 
Semito-Negroid, which he thinks may in time become 
a definite type. The Nupe and the Yorube are recog- 
nised as having a non-negro élement, while among 
the negroes great diversity appears in the physical 
characters. Thus the brachycephalic Bantu-speaking 
Bafum from the Cameroons are almost pygmies, and 
the tall massive Jukun seem to approximate to the 
tall Nilotes of the Sudan. With such extremes, and 
with so little knowledge of the tribes, the author was 
probably wise to adopt a temporary classification 
based on language. А chapter headed “ History and 
Tradition" is іо be taken in its broadest-sense; 
beginning with paleoliths, and including celts and 
arrow-heads, it continues with a discussion of objects 
which are certainly no later than Muhammadan times. 
Mr. Meek pays considerable attention ‘to early 
foreign influence, and here perhaps is at his least 
critical : “ Objects dug up in the Yoruba country by 
Frobenius have been dated by Egyptologists as be- 
longing to the sixth century B.c." Again, “Egyptian 
goods had penetrated to Kordofan as early as 3000 
B.C."; 4.¢. in common chronology, in proto-dynastic 
times. Surely all this requires‘revision? On the 
other hand, the author's treatment of Muhammadan 
history and tradition is excellent, and makes clear the 
complicated relations which have brought about the 
present condition of the northern Muhammadan states 
—Bornu, Kano, and Sokoto. 


This roughly covers the first half of the first volume ;- 


then come chapters on technology—including an 
account of glass-making—followed by others on social 
organisation. The first chapter of the section headed 
* Social Organisation " is devoted to animal and plant 
taboos. Here the author points out that these beliefs 
occur among the Muslim as well as the pagans: 


* Animal tabus are universal in Nigeria . . . Muslim 
families still have their sacrosanct animals. They are 
known in the lingua franca as kan gidda, which means 
* the head ’ or ‘ the source of the house.’ Muslims have 
told me that the totem witnessed the foundation of the 
house. They will not usually go so far as to say that 
their family was actually descended from the totem, 
but I have known professing Muslims who said that 
the totem contained the spirits of their forefathers. 
The kan gidda is... the family badge. The species is 
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sacrosanct ; it is therefore never eaten (any one in- 
advertently eating the flesh of his totem would immedi- 
ately vomit). The revered animals are usually non- 
domestic, but no Zaberma will eat the camel’s flesh, 
and the Toronkawa—a Fulani Muslim sub-tribe ` to 
which belohgs the royal house of Sokoto—abstain from 
the flesh of goats... . Thus . . . in spite of their 
professed religion, many Muslim tribes retain a strong 
sense of mystic relationship with their totemic animals." 


Among the pagan, perhaps the most interesting 
examples of animal taboos are those connected with 
the leopard. Thus among the Longuda— 


certain individuals who believe themselves immune 
from attack by leopards will refrain from eating 
leopard’s flesh, though they will take part in a leopard 
hunt. A Wukari Jukun who kills a leopard parades 
the town with the dead animal mounted on & mat. 
The people salute the animal with the arm ` 
as they would a chief. Though the slayer of the 
leopard is given numerous gifts, he is nevertheless 
required to perform propitiatory rites, which include 
three days’ solitude in the bush.” 

Rites indicating the royalty of the leopard also occur 
in East Africa; e.g. among the Acholi. 

Mr. Meek's suggestion that the term ‘animist’ 
should be substituted for pagan does not seem very 
desirable, while with regard to the names of the different 
forms of cult of the dead, it seems doubtful whether 
most of these do not interdigitate in one tribe or 
another. А considerable number of tribes worship 
the sun, and of these Mr. Meek states : 


“The Sun is their Supreme Deity, the All Father, 
the Giver of Rain, the Ripener of Crops, but so remote 
and otiose that he can only be.approached through 
the host of intermediaries already described—the spirits 
of ancestors who dwell near him, and those nature 
spirits who are demi-gods and his servants. He is too 
far removed to need the propitiation of sacrifice; but 
in times of stress his devotees vaguely hold out their 
hands to him in prayer. The Sun-worshippers seem 
to regard the Sun primarily as the Ripener of Crops." 

Thé distribution of sun worship in Africa is of great 
interest, though too wide to be discussed here; but it 
is noteworthy that, while absent among the Nilotes, 
traces of it are to be found in the Sudan in the hill 
districts of Kordofan, while it is well developed in 
Dar Fung. In addition to the cult of numerous spirits 
and fetishes, and even personification of qualities (such 
as hunger among the Waja), the author states that all 
tribes recognise a supreme deity, remote and not to 
be approached directly; he is usually sky-dwelling, 
and is sometimes actually the sun ; in some instances 
he may be considered to have chang of the cos of 
the dead. 

The section on marriage is particularly interesting, 
though perhaps it is one of the most tantalising in the 
book; for here are given items of importance from 


му 
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the marriage regulations of various tribes. Such items 
are of some value as indicators of custom, but not much 
more while they remain isolated from the social system 
in which they occur. However, there is much in the 
information that Mr. Meek has given to modify the 
generalisation that he himself has made on the extremely 
low status of women (cf. pp. 201, 204): that they are 
mere property to be acquired in marriage, and that 
the higher the bride-price the lower the status of woman, 
as an object to be bargained for. Among the cattle- 
owning tribes of N.E. and S. Africa the reverse is 
certainly true: & high bride-price is an honour to & 
woman, and so great is the esteem for cattle, so sacred 
their character, that the transaction of the bride-price 
is not really one of purchase at all. .It is possible that 
in Nigeria, where the bride-price is usually paid in 
cowries or cash, it does more nearly approximate to a 
purchase ; but from the customs that Mr. Meek quotes, 
it is clear that wives, though they may be inherited, 
&re not treated as slaves, and that the bride-price acts 
in Nigeria, as it does elsewhere in Africa, as a guarantee 


of the stability of marriage. Patrilineal peoples usually. 


consider that the bride-price secures the children for 
the husband, whether he is the actual father or not. 


Marriage by exchange, as well as a legalised form of. 


wife-stealing, are described. The former, by which 
two men exchange sisters instead of paying a bride- 
price, though found in other parts of the world, is rare 
in Africa; it has, however, been recorded among the 
Senoufo of the French Sudan. The function of the 
extended family, and its bearing on the economic 
life of the people, is well described. These are factors 
not usually sufficiently realised by administrators. 
The divine character of the king is recognised in 
‘Northern Nigeria, and associated with divine kingship 
are those customs and beliefs that seem to be essential 
to high authority in Africa. The lang is responsible 
for the rain supply, and the fertility of the land is 
intimately connected with the king’s own virility; 
hence the king must not be ill or grow old, and so is 
killed ceremonially either before old age approaches 
or after reigning a definite period. The most perfect 
example that Mr. Meek gives is that of the Jukun. 
Here the king controls the rain ; he is so sacred that 
if he touched the ground with uncovered hand or foot 
the crops would be blighted. At the end of seven 
years, at the harvest festival, the king was slain 
ceremonially (it is interesting to note that quite recently 
the Jukun chief refused to hold his festival for fear of 
having to submit to the áncient rite). Two women are 
associated with the king. One, the king’s sister (in the 
classificatory sense), is also able to control the rain, and 
is treated with deference by the king himself. Theother 


is the favourite wife of the late king, and is thus the . 
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reigning sovereign’s official ‘mother.’ She is consulted 
on all important matters, and has great privileges ; 
should she not be treated with due respect, the spirit of 
her late husband would take vengeance on the country. 

Among several other tribes the divine kingship is 
quite as definite, though in some cases the king himself 
takes poison instead of being killed. An interesting 
case where the rite has become symbolised is given: 

the Daura bave-a tradition of killing a dragon, but 
the dragon’s name was Sarki, and the dragon-slayer 
called Ma-kas-Sarki, Hausa words for ‘chief’ and 
* slayer of the chief.’ 

There is а section on languages by M Mr. N. W. Thomas. 
The last ninety pages of the work are devoted to the 
census proper. : 

The scope of these two volumes indicates the vast 
amount of anthropological work that remains to be 
done in Nigeria, and it is to be hoped that Mr. Meek 
may himself be able to undertake some of it in detail. 

В. Z. S. 





Upper Air Phenomena. 

The Uppermosi Regions of the Earth's Atmosphere: 
being the Halley Lecture delivered on 5 May 1926. 
By С. M. B. Dobson. Pp. 22+4 plates. (Oxford : 
Clarendon Press; London: Oxford University 
Press, 1926.) 2s. 6d. net. 


HE publication of Dr. Dobson’s Halley lecture is 
opportune, since it reviews, in such detail as is 
possible in small compass, the present state of our know- 
ledge of the constitution of the upper atmosphere and 
of the chief natural phenomena occurring above the 
isothermal layer. Some of the phenomena, such as 
those due to the aurora and to meteorites, are directly 
visible to the eye, while others, such as the occurrence 
of ozone and the presence of ionised conducting layers, 
are appreciated by observation with special apparatus. 
Apert from the relation between radio and ionisa- 
tion in the upper atmosphere, the public may find 
some interest in the fact that the natural phenomena 
occurring in this region are associated with an important 
shielding action exerted by our atmosphere, since it is 
the absorption of the medley of electromagnetic waves 
and radiations of a, 8 and у type, as well as uncharged 
matter derived from the sun and cosmic sources, 
which is responsible for the effects observed. The 
more scientific public will welcome the publication as 
а concise review of the main facts in a field of endeavour 
to which Dr. Dobson has made extremely important 
contributions. 
The complete interpretation of the observations 
demands not only a knowledge of the types of the 


waves, radiations and matter projected into the 
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atmosphere, but also of the absorbing material—the 
density and constitution at great beights. Neither 
of these two can be calculated unless the temperature 
is known, as well as the proportion of light gases in 
the lower layers. 

The author deals first with the aurora and considers 
there is little doubt that it is due to electric discharge 
caused by charged particles projected from the sun, 
and points out that a knowledge of the nature and 
velocity of the radiations would enable more informa- 
tion to be obtained by spectroscopic means about the 
layers in which^they are being absorbed. However, 
the presence of some lines due to nitrogen has ‘been 
established, though the origin of the most prominent 
green line is still the subject of discussion and experi- 
ment in cryogenic laboratories. Reference is also 
made tg the measurements of auroral height by simul- 
taneous photographs from widely separated stations 
(illustrated by photographs), and to the faint green line 
observed in the light of the night sky and considered 
to be unconnected with the polar aurora. 

The information obtained from observation of the 
small particles of iron or stony material known as 


meteors, while being vaporised by the high speed of 


their travel through the atmosphere, is next con- |. 


sidered. Observation at two stations of the apparent 
path among the stars enables the height of appearance 
‘and disappearance, the length of path, speed and 
brightness to be determined. By calculation from 
these, it is possible to infer that the temperature of 
the isothermal layer (about 220° Abs.) continues to a 
height of some 55 km. in mean latitudes, while the 
temperature rises to about that at ground level above 
60 km. Confirmation of a discontinuity in the atmo- 
sphere at this height is given by the fact that very 
few. meteors disappear about the level of 55 km. The 
suggestion is that this mse in temperature is due to 
the formation of ozone from oxygen by the action of 
~ ultra-violet radiation from the sun, and by the ab- 
sorption of some of the sun’s rays by the ozone so 
formed. It is the layers ionised by ultra-violet radia- 
tion from the sun, and the electric currents set up in 
these ionised layers by tidal movement of the atmo- 
sphere, which are considered to be responsible for the 
diurnal variation of the earth’s magnetic field. Refer- 
ence is not made to the large variation observed at 
stations near the auroral zones and its great enhance- 
ment in winter on magnetically disturbed days. The 
importance of this observation lies in the possibility 
that the ionisation due to the aurora in these zones 
may be comparable with that dde to sunlight—a 
matter. of possible interest in the transmission of 
radio signals within and across the polar regions. 

"The author. includes brief references to night lumin- 
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ous clouds and the propagation to great distances of 
the sound caused by large explosions, quoting with 
approval Mr. Whipple’s suggestion that the tempera- 
ture increase above бо km. may be-responsible for the 
bending down of the sound waves which have penetrated 
to this height. : 

The paper naturally does not discuss in any detail 
the most recent views regarding the effect of the 
ionised layers and their height on radio transmission. 
We can, however, regard it as a matter for congratula- 
tion that the increasing use of radio is likely to 
enhance general interest in the study of those natural 
phenomena which cause ionisation in the upper 
atmosphere. 


Our Bookshelf, 


Alens  Commeraal Organic Analysis. Edited by 
Samuel S. Sadtler, Dr. Elbert C. Lathrop, and C. 
Ainsworth Mitchell Vol. 4: Special Characters of 
Essential Oils; Resins, ae i, еа Gutta-percha, 
Balata, and. allied Substances ; the Constituents of 
Essential Oils, and allied Substances ; the General 
Characters and Analysis of Essential ‘Oils. By the 
Editors and the following contributors: E. К, 
Nelson, G. A. Russell, Ernest J. Parry, John B. 
Tuttle. Fifth edition, entirely rewntten. Pp. x+ 
648. (London: J. and A. Churchill, 1925.) 30s. net. 


AN increase of 174 pages in this ае compared with 


.the corresponding volume in the previous edition, 


published sixteen years ago, gives some indication of 
the advance in the chemistry of essential oils in recent 
years. Except for а short section of 55 pages on 
rubber, this book is practically confined to the subject 
of essential oils and resins. In its present form it 
is indispensable as а reference book. With & more 
intimate connexion between the sections than in earlier. 
volumes, it has been possible to restrict the number of 
contributors so that more uniformity in the general 
treatment might be expected. The only British 
contributor is Ernest J. Parry, the well-known authonty 
on essential oils. He has written the sections on (a) 
resins, (b) the constituents of essential oils and allied 
substances, and (c) the general characters and analysis 
of such substances. His contributions cover more than 
half the whole book. 

The unsatisfactory arrangement in ‘the fourth edition, 
with special consideration of hydrocarbons and ketones 
only, has been changed and a more general treatment 
of the subject given. Some repetition in methods and 
descriptions occurs and a fair number of misprints and 
small errors have been noticed. The statement (p. 68) 
that spike (lavender) oil is dextrorotatory or that West 

Australian sandalwood oil (p. 133) “із practically 
identical chemically " with oil from other sources, does 
not with the reviewer’s observations. It is hoped 
that in later volumes improvements may be made in 
the index, which is not-sufficiently complete for а 
standard reference book, while some attempt might 
be made to give cross-references to other volumes in 
the complete work.. ,J. Retry. 
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The Sacred 5 of China ts the sth Book on China. By Dr. 
William Edgar Geil Рр. xix+355+56 plates. 
(London: John Murray, 1926.) 24s. net. 

As Dr. Geil’s title-page indicates, he is the author of 

several books on China, of which “ A Yankee on the 

Yangtze” is perhaps the best known. In explanation 

of his present title he says “ 5 is a number most remark- 

able to the man of the Central Kingdom.” Неге he 
deals with five sacred mountains, the peaks of East, 

South, Centre, West, and North—Tai Shan, Nan Yo, 

Sung Shan, Hua Shan, and Héng Shan—associated with 

the five elements wood, fire, earth, metal, water, and 

the colours green, red, yellow, white and black. These 
mountains are all centres of pilgrimage. Of these 
sacred sites the importance for the student of Chinese 
culture lies in the fact that, like similar sites in other 
lands, they have been ed as sacred from time 
immemorial. , Like the holy wells of the British Isles, 
they represent a cult—and preserve survivals of it— 
which belongs to a stage of development infinitely more 

rimitive than that of the official religion. So, says 

r. Geil, with the sacred mountains of China; beneath 
the thin rind of Buddhism, and far earlier than Con- 
fucianism, із the core with “ an immemorial flavour of 
sanctity, the cult of the mountain spirit.” 

Dr. Geil, complying with the convention, ascends each 
mountain in five stages, but his description is not merely 
topographical or descriptive of the shrines and temples 
encountered on the way. He gives his readers a selec- 
tion in each case from the legends, the history, the 
literature, the elements of ritual and cult associated with 
each peak, quoting liberally from the classics with sucb 
comment as suggests itself by the way. His book may 
well serve as an introduction to certain sides of the 
distinctive types of Chinese mentality, delicate in wit 
and instinct with an intellectuality peculiarly its own. 
The illustrations are numerous and excellently repro- 
duced. s 


Die Tierwelt der Nord- wnd Ostses. ERNIE E 
von G. Grimpe und E. Wagler. Lieferung 2 (Геп 
2. d, 12. hy. Teil 2. dj: Noctluca, von A. Pratje; 
Teil 12. hy: Teleostei Physoclisti, хо. Heterosomaia, 
vou. М. бшек Pp. a 466. 4-50 gold 
marks. Lieferung 3 (Teil 9. c, 9. Са, 12. i). 
Tel 9. су: i. nchia ; Pteropoda, 
von Н. Hoffman; Teil 9. су: "Scaphopoda, von 
Tera van Bentham TE Tel r2.i: L Am 
phibia; її. Верина, von R. Mertens. Рр. 66+14 
+20, 78o gold marks. (Lei Akademische 
Verlagsgeselischaft m.b.H., 1926 iud 

Eacs‘ group of animals dealt with in this new and 

admirably planned series is treated along definite lines ; 

first the characters of the animals are described, then 
their systematic position, in some cases the best 
methods of fixation, the structure, the distribution, 
the method and powers of movement, the mode of 
feeding with details of the physiology of digestion and 
of excretion and an account of food, the sense 
organs, reproduction and development, bionomics апа 
relation to their surroundings with especial reference 
to parasites. Good biblio graphies are provided, while 
excellent line drawings and maps to show the distribu- 
tion illustrate the text. As a result of this mode of 
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treatment, we are being provided with a well-balanced 
account of the fauna of the North and Baltic Seas, 


сот and yet far removed from the old-fashioned 
ogues of genera and species. Points of icular 
шит, such as light production in Noctiluca, the 


growth rings on otoliths and scales in fish and the 
methods of: marking flatfish with metal discs, are 
treated in detail. Further additions to this series will 
be awaited with interest by all workers in marine 
biology. 


Le tremblement de terre. Par Edmond Rothé. (Nou- 
velle Collection scientifique.) Pp. xxxiv + 248. 
(Paris: Félix Alcan, 1925.) ro francs. 


M- Rorné has given us in this little book a very clear 
&ccount of the latest developments of seismology, 
especially of the instruments that have been designed 
for recording distant earthquakes, the methods of 
locating the epicentre, the-forms of seismic rays, and 
their bearing on the structure of the earth’s interior. 
If it were for these chapters alone, the book would be 
worth possessing. 

The phenomena of ordinary earthquakes are treated 
&t less length, and there are some curious Men. 
but the author bas wisely chosen in illustration 
recent earthquakes that are not likely to lose their 
interest for many years to come, namely, the Chinese 
earthquake of 1920 and the Japanese earthquake of 
1923. The book is perhaps not altogether well 
balanced. One could wish, for example, to see less 
use made of the work of Perrey, Montessus and other 
French authorities—fully one-third of the references 
are to French writers—and more to the valuable work 
done in Italy and Japan. The illustrations are in 
some cases rough and poorly reproduced, and it is 
difficult to see the use in a scientific text-book of pictures 
of Tokyo’ іп flames or of heaps of corpses lying about 
the streets of the city. The preface, it may be added, 
contains а brief, though interesting, outline of the 
history of seismology. C.D 


арен and other Common Neuroses : a родай 
tudy. By Dr. Е. С. Crookshank. (Psyche Minia- 

tures, Medical Series, No, т.) Pp. тот. (London: 

Kegan Paul and Co., "Ltd., 1926.) as. 6d. net. 
THE average general practitioner has little time and 
opportunity for the study of text-books on the com pi 
cated, and in these days bewildering, subject of psy: 
therapy. To him, therefore, will be of especial value 
the publication of Dr. Crookshank's two lectures on 
migraine and other common neuroses. The book is a 
small one ; it can be read in an hour, and the author's 
style is delightfully attractive. His views—even as 
expressed in the title—will, of course, arouse contro- 
versy, and some of his statements can be described only 
as startling. His reasoning that the mind may be the 
deciding factor in the etiology of dementia paralytica, 
because mental symptoms usually precede the appear- 
ance of physical signs, is unconvincing. _ Yet there is 
nothing in these pages which the neurologist ог psycho- 
logist could dogmatically deny; and if the author’s 
efforts to demonstrate the gupremacy of the psycho- 
logical factor in migraine should only turn the atten- 
tion of physicians to the psychical aspect of all who are 
sick, the book will have served its purpose. 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by kis corr. 2 Neither 
can he undertakes to 


X-Rays—Internal Absorption and ‘Spark’ Lines. 


In recent work by Mr. A. M. Cassie and myself 
(now being for ишип, it has 
possible to study some of the details of the process 
of ‘internal’ absorption of an X-ray by the atom in 
which it is exci Жолы xption has 
played ап important part in elucidation of 8- and 
y-ray spectra, and has been fully discussed, notably 
by ED and Skinner in Great Britain, and Meitner, 
de Вговпе, Thibaud, and others. An ex 

of the work on the X-ray side is to be found in 
Bothe's article in vol. 23 of the new Geiger and Scheel 
“ Handbuch.” 

In the X-ray domain the effects of internal absorp- 
tion have been beautifully demonstrated by P. Auger 
in his Wilson tracks produced by X-rays in heavy 
gases. Auger’s results show that in the К excitation 
of argon, about 9o рч cent. of the fluorescent К 
quanta are absorbed by the atoms 1n which they are 
excited, with emission of photoelectrons : 
this “ pnvileged " absorption becomes less 
marked with heavier elements (about 50 per cent. for 

ton, and, according to Meitner, about Io Ped 
cent. for elements of atomic number round 85), but 
the secondary cathode rays 


is in any case amazingly high 
In our ents, ‘ 
emerging from a ‘target’ irradiated by X-rays are 
drawn out into a magnetic and their energies 
are measured as in earlier work ne de Broglie, 
Whiddington, Robinson, and others. the -present 
‘work a t deal of ‘white’ radiation зз allowed to 
ао ае ра 
fluorescent X-ray spectrum of the et 18 strongly 
excited. The CODE UIS spectr& show many linee 
which are due to the internal conversion of the 
fluorescent X-rays, or, alternatively, to radiationless 
(Roeseland) readjustments within the atom which 
lead to the expulsion of ‘ photoelectrons of the second 
kind.’ For brevity these lines -may be called 
‘fluorescent’ lines, to distinguish them from the 
‘normal’ lines arising from the external absorption 
of the constituents of the primary X-ray beam. 
There are many of these fluorescent lines, some 
of them very faint and difficult to resolve, and the 
Measurements are not yet complete. It is certain, 
however, that most of these electrons emerge with 


t sum- 


considerably less energy than would be expected if 
they came а normal atom: the deficiency 18 of 
the order 50-100 electron-volts—far too big for 


experimental error. There can be little doubt that 
they come from atoms which were already ionised, 
and, therefore, had abnormally high energy levels. 
This energy defect would be inappreciable in a fast 
В-тву, and scarcely detectable from the Wilson tracks. 

The processes soe: дуры are easily visualised , 
for example, as a waa le sequence we ma have in 
successive stages following the ejection of a K electron 
from the target—(z) un. electron falling into the 
v&cant place with emission of а Ka, quantum of 
fluorescent X-radiation ; (2) internal absorption of 
this quantum, with ulsion of a photoelectron from 
апі, М... ehali. either while o vacant place in 
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Lm 18 still untenantéd, or after Lm has been com- 
pleted (say by an M electron), but while the atom is 
still yop in an outer shell. This is typical of many 
pose: pps Mie samo kind cf. Auger, J. Phys. 
ei la Radium, June 1925), all P to о, which 
are multiply ionised in thejr X-ray ghellg. So far as 
the final result is concerned, it is aterial whether 
this takes place as above, or by way of radiationless 


ез. . 

The multiply ionised atoms produced in this way 
ought to be competent to account for at least some 
of the abnormal hnes observed in nearly all X-ra 
spectrograms (Coster’s ' non ' or Wentzel's 
* Е пев) as faint satellites on the high frequency 

ides of the series X-ray lines. Wentzel has worked 
out in deta the theory of these ‘ spark ' lines, on the 
assumption that they are due to multiply ionised 
atoms. While there can be no doubt of the essential 
accuracy of Wentzel’s work, the experimental evidence 
as to the manner in which the multiple ionisation 18 
brought about is still very unsatisfactory (cf. Backln, 
Zou. fur Physik, 27, p. Зо). Dr. Уе suggested 
to me some time t my corpuscular 
t show traces o Rupe ionisation produced bv 
а single X- rum ut so far I have got no 
evidence of this (in any case these lines would be 
very faint). Internal absorption obviously could not 
account for the esr qos of spark hnes in the К 
series; that is, it could not be to produce 
atoms in the K*, KL . .. conditions required by 
Wentzel—but it certainly could account qualitatively 
for the existence of L spark lines. Aa shows in the 
above example, once the K excitation limit is reached, 
there will be large numbers of atoms in Г, LM... con- 
ditions : this provides a very satisfactory explanation 
of the effect observed by Siegbahn aud ран (Ark. 
Mat, Ast. och Fystk, 18, 1924). These experi- 
menters, investigating the L spectrum of molybdenum 
with a tube operated at different voltages, found no 
new spark hnes between 4 and 20 kilovolts. At 20 kv. 
a new line first appeared, and no further hne appeared 
even at 40 kv. 20 kv. 18 just more than is required to 
excite molybdenum К, and is certainly insufficient 
for simultaneous K, L ionisation. 

We have obtained direct and very striking evidence 
of the fundamental difference between internal and 
external absorption, by iments in which a thin 
ra a target was exposed under identical conditions 
to (1) copper Ka, Бох r&ys ара (2) whjte radiation 
from a molybdenum tube opera at high voltage. 
In case (1) we get the normal copper L lines, L, and 
(La, Lm)—the latter pair as an unseparated doublet— 
resulting from external absorption of the 
de лаа In case (2), following the ejection‘of a 
К , we have internal absorption of the вате 
quantum. The corresponding L lines of the ‘ fluores- 
cent’ Роза are definitely displaced o-6. mm. 
(&bout to 70 volts) on the plates in the direction 
of smaller en , and there 15 no visible trace of 
the ‘normal’ lines. Further—and this is, most 
Bignificant—the intensity ratio 18 entirely changed: 
with external tion of Ka,, L, is slightly more 
intense than (Ly, Lm) үс Robinson, Roy. Soc. Proc., 
1923). In сазе (2) the doublet (La, Lm) 1з by far the 
more in A И f 

ir effects have been noticed in В-гау 
but in our experimehts the phenomenon is na y 


under greater control and the interpretation more 
direct. . 
Н. ROBINSON. 
Physical Laboratory, - 
The University, Edinburgh, ` 


July 27. 
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А. New Type of Absorption Spectrum : Double 
Rotational Quantification in Formaldehyde. 


Тнк quantfication of the rotational motion of 
ап assymmetrical molecule having three different 
moments of mertia, Jy, Ky, Lo 18 а very difficult 
problem and has not yet been resolved mathe- 
matically. However, 1f two of the moments are 
equal, = Lo the problem’ lends itself to solution, 
ав has been shown by Sommerfeld, Born, Reiche, and 
others. The rotational energy of a molecule having 


an axial symmetry is equal to 
_ мга I I 
Ware = gel & +" A xl 
where m and g are quantum numbers. . 
The або ро lines corresponding to the different 


pou of rotational transitions of a molecule of 
land form a very complicated This 





may be ted by the juxtaposition of two 
Ru dis of parabolic branches : 
I. Rim) =» + (Co + Cy) + Сум, 
... m-i>m+i 
P(m) =» - (Co + Cy) + cynt, Е | 
i ...m+jom-4 lO t, 





=r, ЫЛ 
Qe) VULT. miio mci 


" 22 


^ EIU - x) 
9 = By, Eo” 
o 

Са бу— бу, C=3 ХТО? cm. 





п. RQ) == + (o, + 90 + un n 
-+t 
Р(9)= my - зей, m constan 
+4994 3 
0 om toa eg 
aene 
where | 
-À I А т 
707 Бас K; 17 Bric Ky’ 9877901 — 90. 


Hitherto, no one has reported an absorption spec- 
trum of this kind, and ıt is not known rf there may 
exist a double quantification of the rotation of 
molecules Е 

We have found that the ultra-violet absorption 

; fe а .H H 


spectrum of formaldehyde vapour, 6 , Сотге- 
^ x o 

sponds exactly to this type of rotgtional spectrum, 

with two quantifications. , 

The absorption spectrum consists of 32 bands 
situated between 3550 and 2500 À.U. of theso 
bands is formed by hundreds of fine lines. These 
inc are of two types еса ег 
intense linee distributed gh the whole band 
The other type, b, consists of a great number of v 
fine, closely grouped lines forming regular series with 
accumulations near each line of a. 

The. molecule of formaldeh has, to a first 
approximation, an axial кше about the axis 

through the carbon and oxygen atoms. The 


moment of inertia, Jẹ about this axis is expressed Ьу. 


o72.f!,.9, where 2r, is the distance between the 
hydrogen atoms, and m=1-66x10™ gm. The 
other two moments, К, and L,, have very nearly the 
same value. This value depends upon the di ce 
between the carbon and oxygen atoms, and upon 
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the angle, 2a, between the bonds of the hydrogen 
atoms to the carbon atom, во that Kẹ Je 

The physical interpretation of the is that 
the stronger lines (type a) px uced by rotation 
about the axis of symm the smaller moment 
Jo The-closely grouped le inel b) correspond 
to the rotations about а eae axis with the 
moment K; 

The analysis of the distribution of the lines in the 
different bands has given а satisfactory con- 
firmation of this 1nterpretation. e have found, for 
example, for the band B(\= 3418 to 3378) that the 
ту er lines form a doublet system of three parabolic 

es each, the null-lines 7o = 29465-1, 
ЕЯ о, = 3393-85, M,— 3398-82 А U. intern. 
уас., and the formule of the parabolas 

R(m) = 294651 + 35m — 2791, 
P(m) —29465:1 – 35m — am?, 
£m mM) =29465°1 – 299 — am?, 

mM) —29422:0 + 355m — 1:579, 
P (m) =29422:0 – 35-5т — 15m, 
Qim Morata 5m — prm, 


wherem=1,2,... 8. еер теше к 
the calculated and the observed e8 18 very good 
(A calculated — observed <1-0 cm.^). The distribu- 


ton of the intensities is also quite regular and con- 
forms to the theoretical one. 

We deduce from these formule the аш values 
for the constants : 


Cy = 18:5, Cy = 16:5, с ^-1To, 

and therefore 

I I i : 

————-—06 Io*^, — = 2:90:60 то*®, 

Ja Ky ЛЛУ “Ду К, ; 
Fi - g = 0°62 хтон, 
1 0 Е 

A series of hnes of b, distributed in lic 

branches R(g) and P(g), co d to line of 


these віх parabolic branches. value of оу + с; is 
2:4 сш. ТИЕТ 


We have, therefore, 
К, o 


The two moments of 1nertia of the normal mole- 
cule of formaldehyde are J,=1-41 x10 and K,- 
25x10. Theretore, the distance between the 
hydrogen atoms 18 21, — 1:30 x то-% cm., and between 
the carbon and oxygen 1-010: АЛЛ In the molecnle 
of water the distance between the hydrogen atoms is 
1-64 A.U., and in the carbon dioxide molecule the dis- 
tance between the carbon and oxygen atom т'о2 A.U. 

For the activated molecule we find two values of 
the moments of inertia: /,— 1:56 x 107* and J= 
r51x10^*, The branches В, Р, Q correspond to the 
transitions from the normal energy level to the state 
with the moment J, and the branches Р, P’, Q' to 
the transitions from the same normal state to the 
energy level with the moment J’;. The distance be- 
tween the hydrogen atoms is increased by the activa- 
tion from 1-30 to 1-37 A.U. 

This general structure of a rotational spectrum 
with two simultaneous quantifications has been ob- 
served by us for several other molecules belonging to 
кер Pn Y-molecules’; for example, phosgene 

phosgene Together with Prof. J. Errera, we 
PER ө same type of absorption spectra for 
different para-derivatives of benzene. 
Victor HENRI - 
SVEND AAGE ScHOoU. 
Institute of Physical Chemistry, 
Univermty, Zurich. 


= 0-04 x ТОНО, 
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Surveys of the Great Pyramid. 


IN an article in NATURE of December 26, 1925, Sir. 
W. M Fhnders Petne com unfavourably the 
recent survey of the Great Pramid carried out by 
Mr. J. Н. Cole, MT D ETE with his own 
survey of 1881. паро out that the.closing error 
in the eight angles of Mr. Cole’s traverse around the 
pyramid, which amounts to 9:6 inches, is equal to a dif- 

erence of 2-7 inches “if on the whole distance.” This 

statement would only be relevant to his argument if 
the traverse were an о one run, more or less, in a 
straight line, and if error were located 
entirely in the initial angle. In fact, when the 
measured quantities (angles and lengths) are taken 
as o , tħe closing error of the traverse amounts 
to o:7 inch, and when the traverse is adjusted to self 
лл; the greatest corrections applied are 
0-04. Inch a measured length and 2 7 in ев to an 
observed angle. 

In Sir Flinders Petrie’s book, “The Pyramids and 
Temples of Gizeh," he explains in Appendix IT. the 
methods he used for determining.the precision of his 
work and for weeding out '" occasional errors." In 
the example he gives, on page 230, the four observa- 
tions he rejects would have been retained by such 
authortties as Wright and Hayford or Brunt, who 


only reject observations the residuals of which ate at ` 


-` least five times as great as the probable error of a 
single observation, unless there are physical reasons 
wrong sightings, movement of instrument, etc.) for 
oubtng-the work. In the 1881 survey, out of 108 
sides of triangles around the Great Pyramid, the mean 
observations of no leas than nine were rejected ` This 
excessive number of rejected observations should 
never have been tolera 

I have little doubt that the high isioh claimed 
by Sur Flinders Petrie has only been obtained by the 
unwarranted - Plats on of observations with | 
residuals, which decreased. his ee proba balle 
error but at the same time has certainly 
the precision of bis results. 

. Cole's survey has now been tied up to points 
О, О, and W of the 1881 survey. The bronze bolt U 
has gone but another bolt has been leaded into the 
same hole in the floor of the south-east corner socket 
and must agree within half an inch with point U. 
NE Од корды деа еее 
of the points common to both, Sir ders Petrie's 
int on the casing edge on the east of the pyramid 
falls 2-7 inches to the east of the casing edge aa sur- 
veyed in 1925. The other three ‘pomts on the 
casing edge agree withm one inch. 

A the accuracy of Mr. Cole’s survey as 
deduced from the closure of the traverse, and from our 
knowledge of the precision of the methods employed, 
this large discrepancy on the east can only be attri- 
buted to an error 1n the 1881 survey. 

In the course of this mvestigation several Saa 
ancies ш Sir Fhinders Petrie’s work have come 
hght. For example, the eastern side of the Great 
Pyramid ів grven as 9067.7 inches On Plate X. 
the N.E. socket corner is stated to be 30 2 inches north 
е the td E. socket corner 35:5 inches south of the 

id corners. The eastern socket 
Я eds abt onda erefore be 91334 inched and not 
9130:8 inches as given. 

Mr. Cole’s survey was an attempt to determine the 
exact shape and size of the d as 1t was built. 
Sır Flinders Petrie, on the other hand, reconstructed 
the- id ds, in his opinion, it should have beén 
built. He remarks “we only need to compute a 
square that shall pasa through the pomts of the 
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-of tons of debris have been cleared away. 





-much smaller. 


casing found on-each side, and having also its corners 
lying on the diagonals of the sockets.” 

being the case, there 1s nothing to be gained by 
dealing with Sir Flinders Petrie's arguments | published 
in NATURE. However, his statement that ‘it would 
be easier to achieve equality of length than of level ” 
is, in my opinion, not true. 

I therefore conclude that Sir Flinders Petne's 
survey of 1881 is not nearly so accurate as he claims, 
that it contains errors amounting to so much as two 
inches, and that Mr. Cole’s survey, whatever slight 
inaccuracies it may possess, is the most precise survey 
of the Great Pyramid that has yet been made. 

I with Sir Flinders Petrie that it is highly 
desireble that a survey should be made joming the 
existing casing edge on tó lines laid ont нн dhe 
base, but poma will have to wait until several thousands 
I hope this 
will be done in the near future 

F. S. RICHARDS; 
Director, Computation Office. 
- Survey of Egypt, 
El-Giza (Mudirtya), : 
June 12. 





Tue first point raised by Mr. Richards refers to my 
remark that the method of placing a single triangle 
of survey round a pyramid (as inthe 1881 survey) was 
better than a line of aght lengths of traverse carried 
on by dead reckoning round the base, as in 1925. 
The effect of the error Raus possibly caused in the 
first of the eight vm ape ies only stated by me to 
illustrate.the unsatis ry principle of the method. 

The exclusion of anomalous observations of five times 
the probable grror ıs held up as а pattern. That would 
be true enough on a series of 4000 observations. Оп'а 
series of 109 the limit of normal variation would be 
No arbitrary rule should be followed. . 
I excluded anomalies, one by one, until the whole 
series became almost normal in distribution. I still 
think that this is the probable road to the truth. 
The casual causes were due to lateral hghting and 
refraction of hot air. I prefer not to vitiate results 
by including anomalies, which are detected by the 
distribution of errors. 

The points О, Q, W, in common on the surveys of 
н апа 1925, аге stated to have been now 

together (without quoting a difference), and the only 

erence is on & point plumbed up from a deep hole 
in 1881, which was рут means the same place as was 
fxed and seen ón t base side in 1925. The dis- 
crepancy pointed out between the socket len and 
the base side. which was deduced from ıt, on the east, 
is due to some на ог slip in mere гаво, 
апа has nothing to with the accuracy of survey. 
There is, therefore, no ground for claiming that there 
ате errors amounting to INO inches in the 188r survey. 

HAaNDERS PETRIE 





Magnetic Susceptibilities and Dielectric Constants 
in the New Quantum Mechanics. 


It is well known that the conventional quantum 
theory must be modified in accordance with the matrix 


dynamics develo by Born, Heisenberg, and 
Jordan, and by The purpose of the t 
note is twofold, namely : (т) to show that in the new 
theory the uantisation relative to the 
apphed field has no effect on the euc 


susceptibility (or the dielectric constant), and (2) 
to give the results of the calculation of the dielectric 
constant of a diatomic gas by means of the new 
mechanics. 
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(1) It has been generally supposed that in а gas or 
liquid the orientation of atoms or molecules 1s random 
in the absence of a field, and that co пип there 
may be а change in the bility w e field 
exceods the critical value requisite for special. quantisa- 
ton. We shall show, however, that in the matr 
theory the susceptibility is the same with 
quantisation relative to the applied field as with 
random orientations. Let us first su the 

ше body is composed of atomic ra than 
molecular aggregates (4 


f monatomic ions in golu- 
tio. Ifa odium fiel 


is applied along the s-axis, 
the paramagnetic susceptibility per, 


atom is pro- 
portional to the average value of M,'/AT, where M, 


з the s-component of the tant m pod 
momentum M With quantisation we have 
M,-mh[2x, and, if 7 denotes Sommerfeld’s inner 
quantum number, there are E К e orienta- 
tions. The average value of i 

I y m'h? м 


tig oe HG +1) а= ФМ", 


which is dd ч same result as with random 
опепіаНопз. Although the ordinary Langevin formula 
is thus still кырр apes even with spacial quantisation, 
the numerical values of pepe pe oe are the same 
as those calculated by Sommerfeld with the older quan- 
tum theory, for his correction factor for the effect of 
spacial quantisation is the same as the factor by which 
М" differs from (yh/2r)* in the new theory. 





The p argument can be extended to show 
that Eee ee does not the sus- 
ceptibili 


pra ocu тое etic 
m or the c constant of molecules 


with an electrical moment, such as НС. This 

perhaps explains why Lehrer (Zeits. f. Phys., 37, 
155, 1926) on Qu nc сое ера вав 
no variation of the аена. of 
argon or carbon dioxide with n with pressure, an 
wy the dielectric constants of polar е nat 

vary with the pressure or field-strength 
ата the fact that at atmospheric pressure the 
1ntervals between collisions are small compared to the 
rra period. 

(2) Let us suppose we have a non-gyroecopic dia- 
tomic molecule with an кааш т ж moment и in the 
direction of the axis of figure. on E Mice the am cane 
matrices for the rotating dipole gum 
ane Phys., 36, ү 1926), or b Datos (Phys. 

august 1926) we can calculate the dielectric 
constant with the perturbation methods develo 
by Born, Heisen , and Jordan’ The remarkable 
result is obtained at only molecules in the state 
j=o of lowest rotational energy make a contribution 
to the polarisation. This corresponds very beaut- 
fully to the fact that in the classical theory only 
molecules with energies less than uF contribute to the 
polarisation (Alexandrow, Phys. Zeits., 22, 258, 1921) 
The formula for.the polarisation takes ihe simple 


form 
Вт Е 
реВ ту 
where F is the field I w the moment of 
inertia, and (21) is the number of molecules in the 
lowest rotati state. Here and elsewhere we use 


the term polarisation 1n the restricted sense of mean- 
ing only ths part GP the actuel polarissti which ie 
attributable to the permanent moment of the les. 
There is, of course, in addition the ‘induced’ or 
' electronic ' polarisation, which is approximately the 
same for all rotational states and hence ind dent 
of the temperature. The ratio of #(T) to the total 
number N of molecules is given by the Boltzmann 
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formula, and from the asymptotic value of this ratio 
it follows that at high ise a oad our formula for 
P reduces to the evm expression Ng!F[3AT. 
This is a much more sa result than in the 
older version of the quantum theory, in which both 
the calculations of Pauli with whole quanta (Zeits. 
Phys., 6, 319, 1921) and of Pauling with half quanta 
(Phys. Rev., 27, 568, 1926) yielded results diverging from 
the classical Langevin theory even at high tempera- 
tures. 

Similar calculations can be applied to the paramag- 
netism of molecules, expect that is probably necessary 
to suppose. the molecule gyroscopic. formula 
for the susceptibility 13 then more complicated, as it 
contains contributions from all the rotational states, 
but still reduces to the Langevin formula at at high 
tem tues. Details of the calculations 
published elsewhere. J. Н. Van VLECK. 

University of Minnesota. j 





The Attractions of the Ends of Chromosomes in 
'Trivalents and Quadrivalents. 


I HavE latel хосс the chromosome con- 
figurations at ge metap of the first division 1n 
the pollen mother-cells of about sixty ies and 
varieties of plants (including triploids, tetraploids, 
and 29 +І forms) The method used guaranteed 
perfect fixation, and the homologous chromosomee 
were usually clearly distinguishable at the metaphase. 
The following facts have been obeerved (omutting 
those few e and in which the pairs of chromosomes 
at the uction metaphase were joined elsewhere 
than at the ends): 

(1) In diploids ( (upper hne of Fig. 


O« 
6O-\/>| 
© 6- CX OX 
OO OX 


Fro. r.—Confguratons of found in drpkwd, trrpkod, and 
tetraploid seta, at tha first metaphase of the maturation divaxim in 


т) the two 


homologues are nearly always joined at both ends (a). 
pros jomed only at one end (b) are rare. 


triploids (second line of Fig. т), c is the 
ы. ‘common configuration, and together with b 
and d forms the bulk of the co tions; a being 


quite rare. This shows either that the combination 
of fwo chromosome ends is more stable than the 
combination of вв; or that the attractions of the 
chromosome ends are y neutralised by contact, 
so that when two ends are combined there is less 
attraction for a third. Thus the greater number of 
the junctions in the trivalents are of two chromosome 
ends, not of three ; and in consequence free ends are 
common. 
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(3) In quadrivalents (lower two lines of Fig: 1), 
в is the most common form, b, c, d, and f being rare. 
Thus junctions of two ends are as common as those 
of four or three, and free ends are abundant. 

(4) In agreement with these results 13 the fact that 
the frequency of шен single chromosomes at the 
first metaphase is least in the apom where they 
are rare. It is greater in triploids, where separate 
chromosomes may sometimes occur almost in every 
other cell” In tetraploids, however, separate chromo- 
somes are usually so common that it often requires 
a search to find a cell with м quadrivalents. 


Joun BELLING. 
Carnegie Institution of Washington, 
Cold Spring Harbor, N.Y. 





Scientific Neglect of the Mas d'Asil. 


Tux other day in the course of an automobile tour 
I-visited the Mas d’Azil. I would lke to direct the 
attention of the readers of NATURE, and partcularly 
of those with money and organising power, to the 
Mad unsatisfactory state of affairs in this beautiful 
an aay oars treasure-house of archzological 
material. cally there is no control no pro- 
tection and no organised excavation whatever at 
Mas d’Anl. There are masses of valuable material, 
but none of it 18 being worked at properly. Much of 
it, I fear, is being wasted and muddled up. There is 
a’ guide. a pleasant untrained man, who pokes about 
їп the caves, digs out bones which, as he remarks, 
fall to pieces, and presents the casual visitor with 
teeth or flint implements he has found in his own 


researches. He no . He has to 
supplement his fees and tips by other work. Осса- 
sionally, isolated individuals obtain ssion from 


the кшт and prod in the rocks and extract 
this or that and publish their ' results,’ according to 
their lights. There 18 a small useless museum without 
labels or ement at the Маме. The financial 
situation forbids the hope of Government direction. 
The essential trouble seems to be the want of funds. 
From Mas d'Aziü came some of tbe most beautiful 
and interesting objects in the admurably arranged 
museum in Toulouse; the carved horse head and 
other carvings and the painted pebbles from this site 
are well known. One would not need to go outside 
the scientific ability available in the region if money 
were forthcoming to mobilise it for the proper exploita- 
tion of these priceless deposits. s 


Н. С. WELLS. 





The Eggs of the Pilot-fish (Nanorates ductor). 


In Ann. Mag. Nat. Hist (о) 2, II4, 1918, Dr. 
Gideona deccribad the сур of the РОО а as having 
а long filament attached to the pole opposite the 
micropyle, and he states that it serves to attach the 
to the wall of the ovary. Further, the egg was 
ted to be oval, with a perivitelline space, but 
without any oil globule. From the presence of the 
filaments on the , Dr. Gilchrist presumed that 
the eggs were a ed to floating objects and offered 
& plausible lanation of the well-known, but 
hitherto unexplained, habits of the Pilot-fish. 

In November last a ripe female of the Pilot-fish was 
received at this Museum, and I was able to obtain a 
large quantity of To my astonishment these 
eggs differed from those described by Dr. Gilchrist 
in the two main characteristics mentioned: they 
posseseed no trace of any filaments, but a distinct oil 
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globule was present. On the other hand, they agreed 
in their more or less oval shape and the large perivitel- 
line space. They floated in sea water An examina- 
tion of the oo disclosed no '' grape-like clusters ” 
such as Dr. Gilchrist found, but only the normal 
structure. i 

In the case of such а well-known fish as the Pilot- 
fish, misidentification can be excluded. Another very 
unlikely possibility occurred to me, namely, that by & 
slip of the pen Nawcralss ductor was written of 
Донет naucrates, the latter fish also being known 
in these waters as ' Lootsman ' and found in associa- 
tion with sharks. То be certain, Ї examined the 
Museum material of this and alied species, the eggs 
of which are apparently still undescribed. Only two 
females with mpe ova were found and these lent no 
support to the suggeston of a misnomer eve 
occurred The ovary showed normal structure an 
the loose пре eggs showed no trace of filaments. 

The exp tion of a diametrically RO aaa 
observations can only be found by the stu of 
further material, and it 1s in the hope that ichthyo- 
logical students will take the opportunity of examin- 
ing fresh material and material preserved 1n Museums, 
that this letter 1s written. ' 

KEPPEL Н. BARNARD. 

South African Museum, 

Cape Town, July r9. 





Spinning Electrons. 


IN view of the recent correspondence in NATURE 
concerning the spi electron, 1t may be of interest 
to consider the effect of free electrons possessing a 
magnetic moment on the magnetic susceptibility of 
metals. 

If the magnetic moment of the free electron 1s one 
Bohr magneton, and the orientation of its axis with 
ере, to an external magnetic field is assumed 
to given by the Boltzmann distribution law, then 
the paramagnetic contribution to the molecular 
susceptibility (on the basis of the Pauli-Sommerfeld 
averaging) will be 1378 x 10°* Р at 273° К, where Р 
15 the rato of the number of free electrons per gram- 
molecule to Avogadro’s number. Copper and gilver 
have molecular susceptibilities of – 57х10" and 
-20 5 x І0-* respectively. The contribution to the 
diamaghetic susceptibility of such atoms or ions as 
may exist in the metal can scarcely be more than 
-29 8x 107 (the molecular susceptibility of Rbt) 
in the case of copper, and — 37 x 10~* (Cst) in silver 

It must be remembered, in addition, that the 
normal atom in copper and silver has a magnetic 
moment of one Bohr magneton. Unless we assume 
that in the solid metal these elements exist in a 
form very different from their normal atomic staté, 
and further, that the number of free electrons does 
not exceed 3 per cent. of the total number of atoms, 


the hypothesis of the spinning electron leads to some 
difficul in understan the- diamagnetism of 
these metals, ‘and of the is as well. 


Since the contribution to the susceptibility of the 
spinning free electrons would obey the Curie law, 
namely, that the сао susceptibility 18 
inversely шоро to the absolute temperature, 
any considerable contribution to the susceptibility 
would therefore show itself in а tem ture variation 
in the total diamagnetic susceptibility of a much 
higher order than that actually found by experiment. 

I. I. Rast. 

Columbia University, 

New York City, 
June 22. 


AUGUST 14, 1926] 





NATURE 


229 





Biology and the Training of the Citizen.' 


I PROPOSE in this address to depart somewhat from 
precedent, and to devote it neither to а general 
review of recent progress in our science, nor to the 
exposition of my own special views on problems of 
evolutionary morphology, but rather to a more general 
subject—one which I believe to be at the present time 
of transcendent importance to the future not merely 
of our nation but, indeed, of our civilisation—namely, 
the relation of biology to the training of the future 
citizen. Speaking qs I do from this chair, I need scarcely 
say that by biology I mean more especially animal 
biology. 

It is unnecessary to emphasise at length the enor- 
mously important part which biological science plays 
in the life of our modern civilised state. The provision 
of food for the community—crop-raising, stóck- 
breeding, the production of dairy products, fisheries, 
the preservation of food by canning and freezing, and 
во on—is obviously an immensely complicated system 
of applications of biological science. So also with the 
maintenance of the health of the community—the 
prevention of disease, much of which is now known to 
be due to the-machinations of parasitic microbes, often 
transported and spread by other living organisms, and 
the cure of disease by the modern developments of 
medicine and surgery—these again are applications of 
biological science. When we contemplate merely such 
simple facts known to everyone, when we see to what 
an extent the results of biological science are woven in 
and out through the whole complicated fabric of 
modern civilisation, when we contemplate further the 

‚ gigantic expenditure in money devoted to the school 
training of our future citizens, it must surely strike us 
as an extraordinary fact that biological science enters 
scarcely, if at all, into the school training of our average 


citizen. 

What I have said indeed applies, if only in lesser 
degree, to the subordinate position occupied by science 
as a whole in our school traini In the early stages 
of human evolution, as we see illustrated оп the earth 
of to-day by those comparatively primitive savages 
who still remain in the nomadic hunting phase, what 
we should now call science plays an all-important part 
in the education of the young individual: he is taught 
to observe accurately the phenomena of Nature, dead 

.and living, to draw the correct conclusions therefrom, 
and to regulate his actions accordingly. In our own 
early history, science undoubtedly played an pa 
important part in the training of the young. Even 
down into the Middle Ages it supplied ап appreciable 
part of the curriculum of the educated man, the seven 
liberal arts of these days containing a large infusion 
of what we now call science. In later times, however, 
from the renaissance of classical learning onwards, 
science has been kept in the obscure und of 
our educational curriculum, and in spite of much 
tinkering of detail in recent years, that curriculum 
‚ continues unchanged in its main features: it remains 
preponderatingly literary and classical. Even to-day, 


3 From ths peosdential address tofSecton D (Zoology) of the Вппаһ 
Asexrahon delivered at Oxford on August 6 
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if we listen to contemporary discussions on education, 
we commonly hear arguments as to the relative merits 
of different constituents of the current curriculum, but 
the general framework of that curriculum seems to be 
regarded as sacred from all interference. 

Yet these recent years have witnessed the most 
tremendous advances in the evolution of our social 
organisation, and, as the position now is, it seems as 
certain as anything can be that unless further advance 
is accompanied by a corresponding evolution in the 
training of our future citizens, a condition of instability 
will soon be reached such as to involve the risk of 
complete disaster. Probably the factor in our modern 
social evolution which has brought in its train the 
greatest danger is the development of what in general 
terms we may call means of intercommunication—the 
means by which transport is effected —on one hand of 
material things, on the other hand of ideas. Primitive 
man in the hunting phase of his evolution is & nomad, 
but а nomad within а restricted area : his wanderings 
are limited by the more or less vague boundaries 
between his own territory and that of neighbouring 
tribes. He is entirely dependent for food and raiment 
upon what Nature provides within these limits: he 
knows little of the world beyond except that it is 
peopled by strangers of ing degrees of hostility : 
his code of-ethics is limited by the same boundaries— 
highly developed as regards intercourse with his own 
tnbe it ceases to exist in his intercourse with those 
outside. His dominating idea is loyalty to his own 
kinsfolk and fellow tribesmen, and for this 1dea he is 
ready to make any sacrifice. 

With advancing evolution, when the communal unit 
is no longer the clan or tribe but the nation or federation 
of nations, geographical and political boundaries still 
exist; but with the evolution of means of transport. 
by road and rail and sea they cease to form impassable 
barriers—men and goods are able to pass them freely. 
Of even greater moment to citizenship than the , 
transport of material things is the transmission of 
ideas. The great developments in this have come about 
in the first place with the evolution of language, the 
vehicle of thought, which has rendered possible the 
transmission of thought frorn individual to individual. 
The use of visible material symbols of a lasting kind— 
whether pictorial or simply conventional, as in modern 
writing and printing—while facilitating still further the 
transmission of thought from individual to individual 
and from place to place, has done far more, for it has 
enabled the achievements of each generation to be 
handed on to its successors with а completeness that 
was quite impossible by the merely spoken word. 

While these advances in the methods of transmitting , 
thought have played an all-important part in rendering 
secure the orderly progress of human knowledge, they 
have brought in their train, curiously, one of the most 
potent disturbing factors to the- progress of communal 
evolution. This disturbance is brought about through 
interference with the торо of one of the great 
principles of communal evolution—that of leader- 


ship. . 
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LEADERSHIP. 
Already in the primitive tribal community we find 
this.factor at work. Tribes differ in their size and 
power—their mén may number a mere half-dozen or 
several hundreds—and the main factor in this ıs the 
personality of.the tribal chief. Among his own men 
the chief stands out by his capacity, mental and phy- 


sical: a quick and accurate observer, he is also quick ` 


and accurate in drawing his deductions: he is wise, he 
is rich in knowledge and ın its bearings ; while- alert 
and quick in decision, he is of steady nerves, has & 
De sense of balance, and is reliable in emergency. 

it is onwards h historical evolution — the 
chief, the ablest man of his tribe, finds his successors 
in a long sequence of natural leaders of men. ` 

It is the more modern developments concerned with 
the transmission of thought—printing, telegraphy, 

~radio telephony, kinematography, and so on—that 
constitute the great disturbing- factor, inasmuch as 
they have given enormously increased importance to 
eleménts of individual personality quite distinct from 
general strength and capacity, mental and physical. 
Amongst such elements there stand out conspicuously 
oratorical power and skill in the method of advocacy. 
The leader is no longer forced to the front by the 
sheer power of his outstanding constructive ability ; 
the place of this is to & great extent taken ovér by the 
power of effective and persuasive writing and speaking. 
The most responsible posts in the leadership of the 
modern State have been rendered accessible to the 
skilled orator, even though his constructive ability in 
statesmanship may not be of the highest. 

That this development involves serious dangers is 
obvious ; it seems equally obvious that one of the main 
tasks confronting the community is the devising and 
setting up of the educational safeguards which alone can 
be efficient against these dangers. . The task will, indeed, 
be no easy one: it will clearly, for its satisfactory 
accomplishment, call for the best intellects the community 
can provide. However great the ability of those to 
whom the task is entrusted, it will prove one.of high 
complexity and much difficulty ; but certain inevitable 
conclusions seem to. be visible, one of the chief of these 
"being the need of drastic cutting down of the number 


. of subjects at present inflicted upon the young citizen 


in training during his school period. How exactly this 
is to be done will have to be worked out carefully ; but 
it seems clear that at present an immense’ amount 
of time is given, during the early stages of the curri- 
culum, to subjects which might profitably be replaced 
by others of greater value in mind-training during these 
earlier stages. If med to a later stage of mental 
development, such subjects can be mastered in a small 
fraction of the time required in the earlier stages— 
when, by the way, their prolo and wearisome 
study: is but too apt to kill effectively all interest on 
the part of the pupil in the particular subject. 

While I am m complete agreement with those who 
desire to see the school curriculum greatly lightened 
as regards number of subjects and wish to see 
© snippets of many subjects ’ replaced by more thorough 

. training in a few, my special task now is to urge the 
necessity of including in the training of every citizen 
before the completion of his school period at least a 
grounding in the main principles of biological science. 
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It 1s necessary in approaching any such question to 
keep clear in our minds the two main functions of 
education: (т) the educative function in the strict 


. sense—the training and development up to the highest 


attamable level of the brain-power which Nature has 
provided, and (2) the informative function—the pro- 
viding the mind with an equipment of information 
which will be of use to it later on. 


SCIENCE AND THE CURRICULUM. 


It is again n to glance for a moment at the 
general question of science in relation to education. I 
am, of course, one of those who believe that the almost 
complete exclusion of science from the elementary 
education of the young which has persisted over a 
prolonged period has been a real tragedy. In the life 
of the ordinary active citizen, as opposed to that of the 
mere scholar and recluse, some of the most importaht 
faculties are those which training in science is spetially 
adapted to develop. Such, above all, are the powers 
of accurate and rapid observation, and of ‘the accurate 
and rapid drawing of conclusions from observation. 

I do not, however, wish to press the claim of biology to 
an important place in the basic stage of school education, 
which should have to do with the early development 
of these powers. On the contrary, I harbour no doubt 
in my mind tbat the d ent of science to be used 
for this purpose is not bielogy but physical science. 
For the early training of the powers of observation 
there are two essentials: (r) that the phenomena 
observed should be cápable of numerical expression to 
a high degree of accuracy, or, in other words, that they 
should be measurable; and (2) that a given observa- 
tion should be capable of repetition over and over again 
under approximately the same set of conditions. 
Biological observation fails as regards both of these 
essentials. When we proceed to apply the method of 
measurement to something that is alive or that has 
once been alive, or to some form of vital activity, we 
find ourselves confronted not with & phenomenon of 
comparative simplicity, but with a complex of extreme 
and, in great part, unknown intricacy. 

It is. rather in the later stage of education—the 
informative stage—when the individual has already 
had his powers of-observation and reasoning developed 
in the earlier stages, that biology should be called upon 
to play its rôle. 

What is required is by no means the storing of the 
memory with a vast array of separate facts. It is 
rather that the budding citizen should be given a grasp 
of broad principles, as accepted by the competent 
authorities of the day. Such broad principles are 
generalisations from immense masses of detail. The 
probable soundness of the generalisation is intimately 
related to the broadness of its basis of fact. It is, of 
course, impracticable to place before the pupil the 
entire body of facts that constitute this base, and if it 
were ible it would be useless; for it is only а master 
who 1s able to perceive clearly the relations of super- 
structure to base. The object of the teacher is then 
not to attempt the vain task of demonstrating the 
truth of the general principle in the short period avail- 
able: such facts as are introduced should serve merely 
to illustrate the particular principle and facilitate its 


| appreciation. З 
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I know that there are many who will criticise as 
unscientific and unsatisfactory such a simple manner of 
approach to general biological principles. They will say 
you cannot really instil such principles unless you make 
the pupil go through an elaborate course of laboratory 
training in dissection and microscopic observation such 
аз we impose upon the specialist student of biology. 


I do not agree. My experience has been that an: 


audience, whether of youths or of adults, of ordinary 
ave composition such as we get in a public lecture 
in i big industrial city, appreciates the points and 
follows the argument perfectly satisfactorily without 
such elaborate preparation, provided always that the 
argument is clothed in plain, non-technical English. 


BIOLOGY IN THE CURRICULUM. 


The question may now be put: What exactly are 
the biological facts and principles that should be jntro- 
duced into such a course of instruction ? 

(x) First, the great fact of evolution. We still see 
with tiresome frequency in magazine articles the state- 
ment that evolution is not a fact, but merely an unproved 
hypothesis. No doubt it may be said with perfect 
accuracy that in one sense absolute proof is unknown 
to science, except in relation to successive steps of an 
operation in pure mathematics. Taking, however, the 
word ‘proved’ as we use it in ordinary life, e.g. in 
relation to a matter inquired into by a Court of Law, 
then we are completely justified by the data of em- 
bryology and paleontology ın stating that evolution 
18 a definitely proved fact. The realisation that it is 
a fact admitted by all competent judges should be 
incorporated in the mental equipment of every citizen 
at an early stage of his 

(2) Secondly, the broad fact of inheritance: the fact 
that the offspring repeat the characters of the parent— 
physical, mental, moral—but that this repetition is 
never so complete as to amount to identity as regards 
such characters. It is not always realised that, were 
the repetition actually exact and complete, it ‘would 
constitute a fact that would shake our whole biological 
philosophy to its foundations ! 

The biologist habitually using the ‘species’ as his 
classificatory unit involuntarily becomes dominated 
by his mental picture of the ideal member of the 
species, conforming exactly to description, and an 
individual which obviously does not so conform 
impresses him as a departure from his ideal. He comes 
in this way to think of variation as being an active 
positive process by itself, instead of an inherent 
characteristic of life and of inheritance. It would not 
occur to him to decry the science of physiology because 
it does not know the ultimate nature of the phenomena 
of Ше with which it deals, but yet he will sometimes 
attempt to discredit our evolutionary philosophy 
because it is similarly without any clear idea as to the 
ultimate nature and cause of the variation which is the 
necessary accompaniment of life. 

This instability of living things which finds its 
expression in the constantly fluctuating mcompleteness 
of inhentance has to be driven well home—in the first 
place because it constitutes the raw material of 
evolutionary progress, and ш the second place because 
its proper appreciation provides the citizen with his 
surest safeguard against the talk of those who make it 
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their business to belittle, 1f not to deny, the ever-present 
differences in the capacities of their fellow-men. 

(3) Thirdly and lastly, the fact of the struggle for 
existence in Nature and the consequent elimination of 


the less fit. To the biologist and, indeed, to any one 
who devotes thought to the matter, the s le for 
existence and the consequent elimination of the unfit 


is an obvious truism, apart altogether from the question 
whether or not he accepts the Darwinian view of its 
potency as a factor causing evolutionary change; but 
yet among our fellow-citizens interested in sociological 
questions there is a very prevalent lack of appreciation 
of the widespread nature and the intensity of the 
struggle, mduced in many cases by the perusal of 

descriptions of mutual aid in the animal 
kingdom, combined with ignorance of the fact that 
such mutual aid is restricted to the individauls of a 
community, and that it actually constitutes an im- 
portant factor in rendering the community efficient in 
holding its own in the struggle with other communities. 

When once the pupil has fully grasped the three 
great primary facts I have mentioned, he can profitably 
pass on to elementary notions of the biology of com- 
munal life Gateways leading to these may be found 
by way of the fascinating phenomena presented by 
communities of social insects such аз bees and ants 
and termites Still better in some ways is the study 
of cell-communities, culminating in the immensely 
complex cell-communities that constitute the bodies 
of the higher animals. By whichever route, the pupil 
is easily led to the three great principles of communal 
evolution: (т) increase in the size of the community, 
(2) increased specialisation of its constituent indi- 
viduals, (3) increased perfection of the organisation by 
which the constituent individuals are knit together 
into the communal individuality of a higher order. 
In some animal communities this organisation is of a 
material kind, the individuals being linked together 
by strands of living substance, in others the connexion 
is not material but is of the nature of social inter- 
relationships. 

When once these basic principles are clearly appre- 
hended an approach may profitably be made to the 
study of human society, where the same principles are 
seen clearly at work—the simple nomadic group with 
its individuals few in number, sho scarcely any 
trace of specialisation, and so loosely knit together that 
they separate from one another under stress of circum- 
stances, such as attack by a hostile tribe—leading up 
to the complex modern civilised State with its millions 
of inhabitants, intensely specialised for the performance 
of the various communal functions, and knit together 
by an immensely complex social organisation. 


THE INTER-COMMUNAL STRUGGLE. 


The appreciation of the fact that our civilised com- 
munity has come about by a long process of social 
evolution paves the way to an appreciation of the 
further fact that human societies are still in process 
of evolution—States becoming larger and larger, the 
specialisation of their citizens becoming ever more 
pronounced, their social organisation more complicated 
—and that here again a great driving force is the 
struggle for existence, in this case an inter-communal 


struggle. 
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It is surely one of the saddest experiences & biologist 
can have, to live amongst men whose conimunal 
evolution has lagged behind, &nd to see how, unless 
helped in their struggle with competitors at a higher 
level of social evolution by some natural protective 
feature such as geographical isolatioh or immunity to 
local diseases, they are doomed to disappear. In- 
numerable examples of this are seen in the continents 
of the New. World, where, the relatively primitive 
communities of red men have been displaced by whites 
in а higher stage of communal evolution. The same 
process has taken place in the past, races that lagged 
behind in their communal evolution giving place to 
others more progressive. . . r 

The realisation of the~importance of this inter- 

-communal and inter-racial competition is of use 
indirectly as a safeguard against falling into the common 
error of shutting our eyes to differences—in material 
interests, in racial prejudices, in religious beliefs— 
those troublesome factors which, in actual practice, form 
obstacles of the most serious kind ın the way of those 
who would find in signed agreements between different 
nations a sure shield against the danger of war. 

THe BroLocicaL OUTLOOK. 

Finally, our training, if successful in mducing in our 
citizen’s mind what we may call the ‘ biological out- 
look,’ enables him to take a fresh and an enlightening 
view even of that distressful subject, economics. He 

` appreciates more fully how the customary units of the 

economist, pounds and dollars, are merely tokens with 
local values dependent on their power of purchase. 

In a remote spot on the earth’s surface, a pile of golden 

coins becomes merely so much workable material out 
of which articles useful or ornamental may be fashioned ; 

a bundle of scrip becomes material of possible use‘ for 

kindling a fire. Their actual value bears no relation 
whatever to their token value in other circumstances. 








Our citizen from his biological view-point looks: 


beyond this veil of make-believe and realises that the 
true unit of value is the capacity of the human in- 
dividual. He sees in each individual a biological 
capitalist. His store of capital may be small or large. 
It may consist of the precious bullion, intellectual 
power, or the humbler metal, bodily strength. The 
store, small or great as it was to begin with, may 
have been simply left like talents buried in the earth, 
or by education it may have been increased in amount 
and coined into the kind of currency, such as skill in 
handicraft or other form of social activity, which gives 
it its greatest local value in the community. 


: To #нАт END? 

Now the question may fairly be put: What good 
would come of it all were the biologist given his way, 
and his subject, resting on а basis of elementary 
physical science, accorded the place in the ordi 
school curriculum that he claims for it? How might it 
fairly be expected to work out in practice to the advan- 
tage of the corhmunity and of the individual citizen ? 

To attempt to state adequately the answer to this 
question would exhaust the time not merely of one ad- 
dress but of many, and I can only indicate one or two 
points which the answer. would include. -The scientific 
training we are-arguing for would in the first place be 
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a potent power on the side of social stability, masmuch 
as it would help to develop the scientific habit of 
mind with its constant distrust of the ably stated 
‘case.’ There is no more potent defence against the 
plausible rhetoric of the advocate than infusion of the 
scientific habit of bringing verbal statements up against 
the touchstone of actnal fact. 

With recognition of the principle that the welfare 
and happiness of the individual citizen is by no. means 
independent of the material prosperity of the com- 
munity, proper attention would be given to bio- 
logical economics. It would be recognised that the 
training of the individual citizen must include the 
scrutiny of the nature and amount of his biological 
capital, and the takmg of appropriate measures to 
increase his stock and to ensure its being minted into 
the most suitable form of currency. 

Individual scrutiny would in turn drive home the 
necessity of confining within as narrow limits as possible 
the workings of the principle of mass production in 


‘education. The application of that principle plays a 


great part in industry, but its introduction into the ' 
sphere of education is apt to be accompanied by 
forgetfulness that its success in jndustry is entirely 
conditioned by one basic factor, namely, uniformity 
of raw material. Without such uniformity the practice 


of mass production тош as absurd. The 
clearer realisation how completely wanting this uni- 
formity is in the human raw material on which 
education works will serve to impress upon us all the 
desirability of confining’ mass education within the 
narrow limits at the commencement of the educational 
period when it is for practical reasons unavoidable. 
The fostering of the biological element in education 
would do something to quicken into renewed life the 
primitive relationship, of parent and offspring which 
has tended to become deadened under the influence 
of .modern civilisation and more especially of mass 
education. The t would be по longer encouraged. 
to regard his d as merely number so-and-so in a 


-vast number of units poured into the hopper of the 


educational mill. He would be encouraged to keep up 
his natural sense of responsibility for the welfare and 
interests of his-offspring—the slackening of which in- 
our preserit system is responsible for so much that is 
deplorable—and incidentally he would be stimulated 
to take a live interest in the education of his children, in 
the selection of those responsible for the ordering of that 
education, and in the subject of education as & whole. 
This greater interest would lead the parent to a better 


| appreciation of many things connected with education. 


One of those of which a deeper appreciation is greatly 
needed has to do with the reciprocal relations of 
physical and mental deportment. Passing along a city 
street the biologist is constantly. having his attention 
caught by little peculiarities of attitude and movement ` 
which reveal to him the existence of peculiarities of 
quite another kind—stability or instability of char- 
acter, mental sluggishness or alertness. He realises to 
the full the reciprocal relations between mind and body. 

The training of the individual to the highest attain- 
able degree of biological aptitude as a citizen involves 
naturally his relations to other members of the 
community. He must be fit not merely to play his 
part as an isolated individual, but also to carry out 
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smoothly and efficiently his communal activities. Аз 
communal evolution progresses, these latter relations 
become relatively more and more important. In the 
primitive savage phase the individual is still subject to 
the ruthless pressure of natural selection. His whole 
organisation—his bodily health and strength, the acuity 
of his senses, his mental alertness—is kept up to the 
highest pitch. As communal evolution goes on, how- 
ever, the pressure of natural selection becomes modified. 
In one particular respect no doubt it becomes intensified, 
for the crowded community provides greatly increased 
liability to the attacks of pathogenic microbes, and 
consequently we find active evolution proceeding in 
the direction of increased immunity to such as are 
prevalent and erous. 

While, however, in this particular respect evolution 
proceeds actively in the more advanced communi- 
ties, it is not so in other respects. The individual 
no longer depends on his perfect. bodily fitness, on 
the acuity of his senses, on the alertness of his mind, 
to survive and reproduce. Аз а result, as seems 
beyond question, the individual necessarily deteriorates 
with high civilisation in his all-round fitness both 
mental and physical, and this re lon renders 
him correspondingly more and more dependent upon 
the community for his welfare. Emerging from this 
consideration, we have the conclusion that with higher 
and higher communal evolution, with more and more 
intimate dependence of the individual upon the 
community, we should have grester and greater at- 
tention paid in our educational system to these subjects 
which have to do with the citizen's relations to and 
duties towards the community—such as discipline, 
ethics, patriotism and loyalty to country and comrades, 
and the past history of the community and race. 

The last of these, in fact, the history of our own people, 
is one of the subjects of the: present school curriculum 
which the biologist would be particularly anxious to 
see retained, and even accorded increased importance. 
His natural sympathies go out to it, for his own 
philosophy—evolution—is but history of a larger 
. growth. No doubt he would sometimes wish its 
teaching to be modified in detail: he would like to 
have less attention devoted to brawls and murders— 
on however great a scale—and to have a little space 
s for the achievements of science. In my own 
city of Glasgow I often wonder how much the average 
child is taught ing the two great events of the 
world’s history which took place in that city—I mean, of 
course, James Watt’s improvement of the steam engine 
and Joseph Lister’s inauguration of antiseptic surgery. 

In these flippant days there is a tendency to scoff at 
pompous lines regarding ‘lives of great men,’ and so 
on; but are we quite sure that our children are not 
greatly the losers by hearing so little in their school 
days ding the dedicated lives of great heroes of 
science like Darwin or Lister ? 

In this address, which I must now draw to its close, 
І have touched upon some of the general considerations 
which naturally come to the mind of the biologist when 
he thinks of his subject in relation to this great and, 


as it has become, vitally important problem of the’ 


training of the future citizen. Some matters that’ at 
once suggest’ themselves I have deliberately avoided : 
eugenics—there are others who speak of that; sex— 
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the whole air is abuzz with discussions on sex. The 
importance of every citizen being given a little element- 
ary knowledge of the biological aspects of health and 
disease; the importance of the school paying more 
attention than it generally does to training the power 
of prolonged and concentrated effort upon dull bits of 
work; neither of these points requires any special 
emphasis. 

There are, however, many other aspects of the 
problem which I refrain from developing, only because 
forbidden by the tyrant Time. Si ing up the more 
important of these, I would say that the biologist would 
like to see a movement of our whole educational system 
&way from the merely literary, doctrinaire, academic 
regions, in which it is apt to be out of touch with the 
reality of biological fact and practical affairs. He 
would like to see a far more general recognition of the 
fact that the primary object of education is to make 
the individual able rather than learned. А learned 
individual may be, and often is, а stupid one. And 
in any case the development and the training of general 
brain-power fits biologically into the earlier years of 
life in а way that is not the case with the acquirement 
of mere learning. 

He would аз another prime object in the 
training of the citizen the getting him back towards 
the primitive habit of Шо constantly. The 
primitive savage is kept constantly alert by ever- 
present danger. He is constantly thinking about the 
meaning of what he sees and hears. Civilised man, 
freed from the stress of savage life, gets into the habit 
of not thinking. His actions become automatic. He 
gulps down whatever is served up to him. If he were 
only to think he would promptly discriminate as to 
what is worthy of acceptance and what is not. 

The biologist would like to see still another reawaken- 
ing of ancient custom, namely, the more effective 
shackling of personal liberty in the bonds of duty 
towards the community. А biologically, educated 
community, while according to the individual in 
his ordinary affairs the widest range of personal 
freedom, would take measures to prevent effectively 
its interference with the public welfare, whatever might 
be the form of this interference. 

There is one other argument I would use for the 
biological factor in training the citizen. Аз social 
evolution progresses, the natural differences between 
men become more and more marked, as does also the 
material expression of these differences. One individual 
—say a Lister—is worth to the community many 
millions of pounds ; another is worth little or nothing, 
or in some cases his value may be expressed by a 
negative quantity. Along with this increase of inequality 
there comes, unhappily, the deteriorating nervous 
balance which accentuates discontent and social friction. 
The biological outlook I believe to furnish a most 
potent aid towards the smoothing away of such social 
difficulties and the lubrication of the social mechanism, 
for it enables us to see with clear vision through the 
obscuring veil of superficiality that separates class from 
class, and shows us how our fellow-citizens beyond, in 
spite of their differences in manners and clothes and 
language, are after all, on the average, merely human 
beings like ourselves, fitted out with the same strengths 
and trammelled by the same weaknesses as our own. 
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Domestic Refrigeration. 


TJ origin of the discovery of refrigeration as a 

method of food preservation is lost in the mists 
of antiquity. The earliest record we have of the use 
of cold is that the Emperor Nero employed slaves to 


bring snow down from the mountains to cool his wines, _ 


80 it is evident that the Romans appreciated the value 


of refrigeration as а means of enhancing the amenities, 


of life in hot climates. Many centuries later the story 
is told by Sir Walter Scott that Saladin, leader of the 
Mohammedan armies, sent а frozen sherbet to Richard 
the Lion Hearted, much to the amazement of that 
doughty monarch. One hopes that such a good story 
is not legendary. 

‘In the thirteenth century, Marco Polo is said to have 
brought back to Europe recipes for water and milk 
ices. It is not, however, until the sixteenth century 
that we obtain definite evidence of refrigeration being 
tried as a method for arresting the chemical processes 
which take in animal tissue after death. The 
classic experiment of Francis Bacon is worthy of note. 
He stuffed snow into a chicken to see if the chicken 
would keep fresh. This experiment had ic com- 
sequences for Bacon ; for it is related that he caught 
his death of cold by alighting from his catriage one 
winter day to try the process. 

From this simple experiment a gigantic ind ‘has 
arisen, and, to illustrate the magnitude of the refrigera- 
tion industry at the present day, it may be remarked 


that Great Britain in 1924 imported chilled and frozen ' 


meat to the value of forty-seven million pounds sterling. 
In spite of this rapid commercial development, progress 
on the purely: biological side has been slow, for very 
little is known as to the nature of the changes which 
take place in flesh chilled or frozen in the course of long 
periods of time. 

We have evidence that flesh preserved by cold from 
а times is аё least edible, for exploration has 

rought to light some remarkably well preserved 
specimens of the mammoth. One of these found at 
Beresorka, Siberia, was in such a state of presérvátion 
that the frozen meat was eaten by animals and men 
without any Ш effects. It is supposed that the creature 
slipped into a crevasse in a glacier which may have 
been covered by vegetation as in the Malapina Glacier 
of Alaska. It is evident that the unfortunate creature 
met with a violent death. The hip bone and one foreleg 
were broken and ы жаз grass een the teeth and 
even upon the to 

At the present бе all we can definitely say is that 
refrigeration as & method of food preservation is the 
one which causes the minimum of alteration of the 
desirable food properties and consequently it is to be 
recommended in preference to the use of preservatives. 

Whilst the commercial side of tbe cold storage 
industry is well developed, and stores of enormous 
capacity are available, little progress has been 
made in Great Britain in applymg refrigeration 
for household purposes. In the United States the 
domestic refrigerating plant has been pushed vigorously 
during the past few years. It is stated that the pro- 
duction of household machines in the States has 
increased about 100 per cent. each year for many years, 
and that the total now amounts to something in the 
neighbourhood of 100,000. > : 
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ош though the subject of the domestic 
ting plant may be from an engineering point 
of view, when regarded from the purely utilitarian 
t; one must recognise that great.practical diffi- 
ties are involved in the introduction of the rüech- 
&nical refrigerator into the household. In the first 
place, as British climate is not one that calls for 
refrigeration for any lengthy periods in the year, the 
machine would need to be designed so as to be ready to 
operate after prolonged disuse. Furthermore, it should 
be proof against the attentions of the too enthusiastic 
owner and be unaffected by neglect whilst in the care 
of the cook. 

The 'service' required {ог the maintenance of в 
group of plants may prove to be the most serious 
obstacle to the successful commercial development of 
the domestic machine. So, whilst there can be no 
doubt as to the benefit of refrigeration in the home, the 
means of attaining it needs careful consideration. А 
regular and cheap supply of ice, or a cold brine supply, 
from one large refrigerating plant adequate to the needs 
of a block of-buildings, may be formidable riyals to the 
small mechanical plant of the future. 

In the present article it is proposed to give a brief 
sketch of two of the many refrigerating plants now on 
the market. The designers of such plants have 
approached the problem with great originality of 
outlook, and consequently the resulting machines bear 
little resemblance to the large industrial installations. 

In the choice of refrigerating fluid we also find 
great diversity ; for example, ammonia, sulphur di- 
oxide, ethyl chloride, methyl chloride, and a mixture of 
ethyl chloride and methyl bromide, The properties of 
ammonia are во well known as to need no descri n 
Sulphur dioxide is greatly favoured ior small р 
because the working pressures are lower than is de 
case with ammonia machines. Itis also unique among 
refrigerants in so much that in the liquid state it has 
the properties of a lubricant. The serious drawback 
of sulphur dioxide is its affinity for water. 

The high boiling point of ethyl chloride well adapts 
it for use in hot climates. A disadvantage is the 
necegsity for using as lubricant glycerine, which is 


‘hygroscopic. 


Methyl chloride is a gas condensing to liquid at 
—23:77 C. The admixture of methyl bromide with 
ethyl chloride renders the mixture non-inflammable. 

The primary requirement in the case of the small 
plant is reliability. Certain manufacturers have pro- 
duced compressor type machines which are designed so 
that they cannot receive any adjustment in the hands 
of the user beyond the turning on and off of & water 
tap and switch, whilst others have based their designs 
en the assumption that, if motive power is entirely 
eliminated, skilled attention becomes unnecessary. It 
is two of the latter type, known as absorption machines, 
that are described in the present article; reference may 
be made to the Journal of Set Instruments 
ш 1925) and the Proceedings of the British Cold 

Storage and Ice Association, 1925, for a description of 
the former class. 

The absorption type of refrigerating plant is very 
simple in rinciple : ammonia gas is driven off by heat 
from a sh tion of ammonia and water ; the ammonia 
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is condensed and the liquid ammonia then allowed to 
boil in an evaporator, thereby producing ‘cold’; the 
gas is absorbed in the dilute water ammonia solution, 
which is now cooled by water circulation. The cycle 
is repeated periodically. 

Many attempts have been made to render the 
absorption machine automatic in action, and some 
remarkably ingenious machjnes have been produced. 
In one, known as the Keith, the boiler and evaporator 
are connected by steel pipes and the whole arrangement 
is mounted on а pivot point so as to allow it to rock. 
Starting from the condition when the evaporator 
contains a charge of ammonia and is ready to produce 

‘cold’ by evaporation, the following is the cycle of 
operations : 

A stud projecting from the evaporator cools and 
freezes water surrounding it їп а small cup attached to 
the wall of the cool chamber. This holds the evaporator 
in position until all the liquid ammonia has boiled away 
' and is absorbed by the water in the boiler now main- 
tained cool by water circulation. When the tempera- 
ture rises the ice lock is released by the melting of the 
boundary of the ice in the cup and, as the boiler is 
several pounds heavier than the evaporator, the whole 
unit tilts on the pivots. 

This motion switches on the electric heating to the 
boiler and the water on to the condenser. The 
ammonia vapour from the boiler is condensed in this 
cooler and arrives as a liquid im the evaporator. After 
a period of about three-quarters of an hour, the-charge 
of ammonia has been distilled over from the boiler and 
cendensed in the evaporator. The weight of, the 
evaporator overbalances the boiler and the machine 
rocks over to the position ready for a new cycle of 
cooling. The operation of switching over cuts off the 
electric supply and switches over the water so that it 
circulates through a coil of pipe in the boiler. 

The machine has several novel features ; опе is а 
mercury seal which is so arranged that the ammonia 
vapour. from the evaporator is passed beneath the 
surface of the water ш the boiler during the refrigerating 
part of-thé cycle so as to produce rapid absorption. 

Another feature of the machine worthy of note is 

the ement for manufacturing a supply of small 
blocks of ice which can be used for cooling beverages, 
etc. Copper studs project from the evaporator, and 
project at an angle of 45° into cups. When the 
evaporation is complete, the ice blocks thaw slightly 
around the sides and are freed from the cups, permitting 
the machine to rock. The blocks are carried up on 
the studs because they are at an angle and ultimately 
slide off into a hopper which delivers them to an ice 
container located on the top shelf of the refrigerator. 
All the cups are олен ыа filled with water. 
. Many other attempts to render the absorption 
machine automatic in action bave been made. Recently 
the problem of rendering the absorption plant -both 
automatic and continuous in operation has been studied 
by two Swedish inventors, Messrs. Platen and Munters. 
Their machine overcomes the practical difficulties 
encountered by Geppert, who attempted to solve the 
same problem in 1899, by introducing an inert gas into 
the 

A diagram of the Platen-Munters machine is given in 
Fig. т. Тһе action is as follows :— When the generator 
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(х) is heated by а heating coil projecting into the 
re-entrant tube (6) the ammonia dissolved in the water 
evaporates, rises and enters the condenser (4), where it 
is liquefied. Any admixture of water vapour is con- 
densed and separated from the ammonia in a rectifier 
(9) and flows back into the generator. The liquefied 
ammonia flows down through the condenser into the 
upper part of the evaporator (3), where it is met by 
hydrogen, which is continuously transmitted from the 
absorber (2) through a pipe inlet (12). The liquefied 
ammonia thereupon flows over a number of discs (14), 
placed inside the evaporator, where it evaporates in, 
and diffuses into, the hydrogen. This evaporation and 
mixing goes on until the ammonia vapour has reached 
the pattal pressure in the mixture of gases, which 
corresponds to the existing conditions of temperature 
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and pressure in the evaporator. As the ammonia thus 
diffuses into the hydrogen, its partial pressure falls, but 
the total pressure in the evaporator remains the same 
as in all other parts of the apparatus. The gas mixture, 
consisting partly of hydrogen and pártly of ammonia, 
is of a higher specific gravity than pure hydrogen, and 
therefore sinks down through the evaporator. 

During the passage through the evaporator the heat- 
absorbing evaporation of the ammonia takes place, and 
accordingly heat is taken up from the surroundings 
through tbe walls of the evaporator. | 

From the bottom of the evaporator the mixture 
flows through a pipe (13) into the absorber 0, where it 
is met by a shower of water practically free of ammonia . 

coming through а pipe (at (x1), and passing over the discs 
(15) in the absorber. This water, which, by its gravity, 
has flowed from the generator to the absorber through 
the pipe (1r), readily absorbs all the ammonia in the 
gas mixture. The hydrogen, thus denuded of ammonia, 
assumes thereafter the total pressure in the upper 
part of the absorber. The hydrogen, thus released, 
naturally rises, and thereby again finds its way into 
the evaporator. Consequently, the hydrogen rises in 
the absorber and sinks in the evaporator, where it 
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is again mixed with ammonia vapour, and in this 
way & continuous circulation of hydrogen between 
these two vessels is maintained. No hydrogen can 
remain in the generator while the apparatus is working, 
as it would be expelled by the ammonia „харош. 

The return of the strong absorption liquid, from the 
bottom of the absorber to the generator, is provided 
for in a very simple way. The pipe (7-8) acts as an 
effective 'thermo-syphon, by means» of which the 
atrong liquid is automatically transferred back into the 

т part of the generator. The heat supplied not 

y lifts the liquid from the level in the absorber to 
the? higher level in the generator, but also адаш releases 
the ammonia from the water to pursue its cycle. 

It will be noticed that the weak solution when leaving 
the lower part of the generator is practically free from 
ammonia on account of the high temperature prevailing. 

The pipes (5) and (11), being p inside another, act 
as а heat exchahger on the counterflow principle. By 
means of this, the hot weak liquid, which flows from 
the bottom of the generator into the absorber, is pre- 
cooled by the comparatively cold, strong liquid that 
flows from the absorber to the fhermo-syphon. This 
solution is at the same time pre-heated before entering 
the generator. 

‘A test was recently made at the National Physical 
Laboratory on behalf of Messrs.* Electrolux Ltd. 
(153-155 Regent Street, W.x), of a small refrigerator 
based on the above principle. The plant supplied was 
built into an insuldted cabinet. The generator and 
heat interchanger were insulated with cork. The evapo- 
rator was surrounded by a metal tank projecting into 
the. cabinet. In the test, the evaporator tank was 
insulated with a layer of ’ granulated cork. Into the 
tank was inserted a propeller and an electric immersion 
heater and thermometer. The plant was set running 
and the energy required in the immersion heater to 
maintain the tank and its contents at —5° C. was 
determined by trial. Then the heat abstracted by 
the plant under these conditions is the sum of the 
energy dissipated in the immersion heater and that 
conducted into the tank through the cork insulation. 
The tests were repeated at several values of the cooling 
water temperature. 

The correction for the heat conducted into the tank 
was determined as follows :—After the temperature had 


been maintained at — 5° C. for some time, the plant 
was switched off, and the rate of rise of temperature 
of the stirred liquid in the tank was observed for a 
considerable period. ' By extrapolation back of the rate 
of nse at various temperatures, the value of — 5° С. 
was deduced. `The heat capacity of the tank and its 
contents was then determined by the electrical method, 
the temperature rise from an initial steady temperature, 
due to the generation of a known quantity of heat, Ps - 
measured, when the plant was not working. 
together with the rate of rise of temperature at — 5° С. 
gives data for the rate of leakage of heat at that 
temperature. 

The table below summarises the results. 


TANK aT – 5° С 
^ Electrical input tn heating coi, 300 waits. 








Heat Total 
{nto tank, T 
(Kio cal (Kilo, cal. 

per hr) pec hr) 

39 6 977 

40 9 88-4 

414 78:5 














Hence it will be observed that at а cooling water 
temperature of 17-4° C., a total refrigeration effect of 
78:5 kilo. cal. per hour is obtained for an expenditure 
of 258 kilo. cal. per hour in the form of electrical 


energy. 

An ideal heat engine, working between the same 
temperature limits and supplied with the equivalent 
amount of energy would give a refrigeration effect of 
3090 kilo. cal. per hour. 

Whether this simple ingenious machine will solve 
the problem of the domestic refrigerator time alone can 
tell. It must be realised that it is-essentially an 
absorption type machine and, in spite of sixty years of 
development, this type of machine has failed to to hold 
its own against the compressor type in the larger sized 
units, except where waste steam is available. An 
annoying trait in the older machines was the tendency 
for water vapour to be carried over and accumulate 
as ice in the evaporator. 


Science in Antiquity.? 


By Dr. T. NzwTON FRIEND. 


М AN is а curious creature, at once apprehensive and 

superstitious. His early observations were so 
closely interwoven with i tion that from his 
records it is oft-times difficult to sift out the wheat 
from the chaff. 

It is to Egypt that one naturally turns for the early 
history of science. Learning was concentrated in the 
temples and in the royal courts. Magicians and 
necromancers were intimately associated with, the 
ruling spirits. This is well illustrated by а story in 


1 Substance of a lecture deirvered by the author at the Royal Instimboa 
on June то. 
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the Westcar Papyrus, concerning Seneferu, the first 
king of importance in the Fourth Dynasty, circa 
3100 B.C., and the immediate predecessor of Khufu or 
Cheops, the builder of the Great Pyramid. It appears 
that upon one occasion the was sad, and refused 
to be comforted by his nobles. So the magician 
Tchatcha-em-ankh was.sent for, who advised the king 
to indulge in a row on the lake with a bevy of beautiful 
virgins. Whilst basking in the sunshine one of the 
maidens accidentally dropped a turquoise ornament 
into the water. The , becoming acquainted with 
the loss, called the magician and asked him to recover 
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the precious thing; whereupon Tchatcha-em-ankh 
spoke words of power, the waters of the lake heaped 
themselves up on one another, and the dry bed of the 
lake appeared with the ornament resting in the middle. 
This was recovered, and Tchatcha-em-ankh again spoke 
words of power, the waters fell back, and all was again 
as before. That Moses should be credited with having 
performed a similar miracle by ing a pathway 
through the sea when leading the Hebrews out of 
Egypt need occasion no surprise. The power of a 
deity was measured by that of his priests, and, in the 
opinion of the Hebrews, Moses was no whit inferior to 
the followers of Amen or of Ra. 

It is worthy of note that although commerce and 
religion demanded the use of balances in very early 
days, it was only about a hundred and fifty years ago 
that the value of the balance was generally recognised 
аз а necessary adjunct to the’ systematic study of 
chemistry. In the tian “ Book of the Dead ” the 
heart of the deceased 15 figured as bei weighed in the 
Judgment Hall of Osiris, the counter-weight being 
truth, as typified by the ostrich feather. The balance 
bears an indicator, the movement of which, observed 
by Anubis, the Jackal-headed god of the Tomb or of 
embalmment, is recorded by Thoth, the Ibis-headed god, 
inventor of writing and science. 

A similar idea of weighing good and evil runs through 
the Old Testament ; as witness Belshazzar, who, we are 
told, was weighed in the balances and found wanting. 
It was regarded as y impious to use unjust weights 
and balances. In Hebrews ix. 4 we learn that the Ark 
contained Aaron’s Rod, a Golden Pot, and two stones 
engraved with the Ten Commandments. Petrie very 
aptly suggests that these may have constituted the 

Hebrew standards of length, volume, and 
weight respectively, which would naturally be kept 
under priestly control. In the Koran, written circa 
A.D. 600, the writer is evidently familiar with the con- 
ception ‘of accurate w Thus in Sura xxi. we 
read that “ Just balances will be set up for the day of 
the resurrection, neither shall any soul be wronged in 
aught; though were a work but the weight of a grain 
of mustard seed, we would bring it forth to be weighed.” 
About this time the Arabs appear to have had ex- 
cellent balances, and some of their glass coin weights, 
dating back to the eighth century, have been tested in 
recent years and found to be remarkably accurate. 
Thus, three weights corresponded to 32:662, 32-665, 
and 32:667 grains respectively, a truly wonderful agree- 
ment (see NATURE, 1925, 115, 963). 

In A.D. ттат an Arab, Al-Khazini by name, discussed 
the balance in a work entitled the “ Book of the 
Balance of Wisdom,” and gave the density of lead as 
11:33. Modem values range from 11:33 to 11:35. 
Further, it is interesting to note that Al Jildaki, who 
died about A.D. 1360, stated that “ substances do not 
react except by definite weights." A short step further 
and Dalton's law would have been discovered and & 
bridge erected over a gulf of some four hundred and 
fifty years. -— 

The ancient Druids of Czesar's time were an intelligent 
set of men whose schools appear to have been famous 
amongst the Gauls. So great was their renown that 
young men came over to Britain from the continent 
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to receive instruction at first hand from them. England 
was the Charlottenburg of western Europe. We have 
too often been led to despise the Druid, who is supposed 
to have burned his victims wholesale in wicker cages. 
Even if he did, he was but in keeping with the spirit 
ofthetimes. Sucha death would be less lingering than 
crucifixion, as practised by the Romans ; and certainly 
no more painful than the cruel Assyrian practice of 
flaying alive, as illustrated on their monuments. 

For many reasons we may be proud of the Druids. 
Amongst other things they studied astronomy. To 
this end clocks were necessary. In the East, sun-dials 
were used by day and the stars by night, to tell the 
time; but in a climate such as that of Britain, clocks 
independent: of the weather were a necessity, The 
Egyptians had two types of water-clock, but both were 
based on the principle that water falling into a vessel 
at & constant rate wil uniformly raise a float, the 
upward movement of which is directly proportional 
to the time. British water-clocks, as recently shown 
by R. A. Smith of the British Museum, differed entirely 
in principle from the above, and were probably a 
British invention. The clock consisted of a small bronze 
bowl through the bottom of which a small hole was 
made, as in a modern flower-pot. This vessel was then 
floated on water in a large bronze bowl, the water 
slowly entering through the hole, and eventually caus- 
ing it tosink. The clock appears to have been attended . 
constantly by a slave, who would perhaps call out or 
strike a gong every time the vessel sank, thereby 
recording the time, much in the same way as the watch- 
men many centuries later called out the hours of the 
night. Vessels of bronze, somewhat resembling 
pans, have been found in association with the bowls, 
and these are believed to have served as gongs for the 
purpose mentioned. 

Alchemy may be viewed as a link between ancient 
and modern science. It was regarded as a divine gift, 
but this is not surprising when it is remembered that 
knowledge was mostly vested in the monasteries, and 
thus intimately connected with devotion. Early 
recipes frequently postulate that a decoction shall be 
heated up or otherwise treated during the recitation 
of & certain number of paternosters. This, of course, 
was to ensure that proper time was allowed for the 
necessary reactions to take place, and incidentally 
throws an interesting light on the monkish conception 
of time. From this it was but a short step for the 
superstitious to believe, or for the quack to declare, if 
an experiment failed, "that the cause lay in lack of 
devotion rather than in ordinary material experi- 
mental error. 

isting this confusion of ideas there was also a 
curious mystic effect due to the contact of East with 
West. The Eastern mind is wildly imaginative, 
revelling in figures of speech and parables. е more 
matter-of-fact Westerner, on coming into contact with 
Eastern science, derived, it is true, much information 
that was valuable, but also accepted at its face value 
much that was purely mystical. It was not until the 
time of Boyle that he was able to shake- himself free 
from its fetters, to study Nature from a less prejudiced 
point of view, and thus to enter into the realm of modern 
science. 
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The British Association at Oxford. 


d history, traditions, and amenities of Oxford 

mark it out as a place well suited to be the 
scene of the annual gathering of а body like the British 
Association ; and it may safely be pronounced that 
the meeting that has just come to an end is not the 
least successful of those that have taken place since 
the Association has outgrown the questionings and 
misgivings that accompanied its earliest activities, 
and has made good its claim to efficiency and useful- 
ness in the cause of commending the results of scientific 
resedrch to the consideration of the community at 
large. This end has been met by the more technical 
and ialised communications that have formed the 
principal business of the seetions, combined with the 
evening discourses delivered by men eminent in their 
owh departments of science, with public lectures ip 
Oxford and in neighbouring. towns, and with lectures 
specially arranged for the benefit of older scholars 
from the elementary schools in the city. 

The fulfilment of these various purposes has been 
the object of much careful deliberation and contrivance 
during the past year, and it is the hope of those con- 
cerned in the necessary preparations that their efforts 
to make the present occasion a notable one have been 
crowned with some measure of success. Great ex- 
pectations were raised by the announcement that 
His Royal Highness the Prince of Wales had consented 
to occupy the presidential chair; and it may be said 
at once that those tions were amply realised. 
His address’ provided fresh evidence, if 
such were needed, of the interest taken in scientific 
progress by the highest personages in the land, and of 
their sense of the important of a knowledge 
of the facts of Nature upon the welfare of the whole 
body of humanity. The address, admirable alike in 
matter and in manner, is certam, from the interesting 
charácter of its substance and the wideness of its appeal, 
to be of immense service in encouraging а healthy 
appreciation of the aims and methods of science. 
Nor did the good offices of the president in the same 


cause end with the delivery of'his address. By the. 


. readiness with which he entered into the social develop- 

ments of the occasion, by his accessibility, and the 
gracious cordiality which he showed towards all with 
"whom he came in contact, he has done very much to 
promote that kindly intercourse and encourage that 
fellow-feeling which should affect all those who are 
engaged in the common task of investigating and 
interpreting the phenomena of Nature. 

It is the opinion of many who are well qualified to 
judge, that the social side of these meetings, though 
at first sight it may seem to bear merely the appearance 
of & concession to the demand for amusement, has its 
own peculiar value in aiding that personal interchange 
of views and comparison of experience for which the 
more formal atmosphere of a scientific sitting gives 
often too scanty an opportunity. It is a great point 
gained when one scientific worker gets to know another 
personally. At a reception, a garden party, or on а 
country excursion, it very often happens that mis- 
understandings are removed, that causes of irritation 
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-president’s i 


die down, that difficulties arising from difference of 
temperament are smoothed over. These surely are 
objects worth taking some trouble to attain; nor 
should it be forgotten that the coming together on 
terms not ‘only of scientific but also of personal sym- 
pathy may act upon the younger worker as an inspira- 
tion, and on the elder as a quickening of his interest 
in the new points of view that appeal to the rising 
generation. These ends have been well served by the 
Oxford meeting. 

The story of St. Frideswide may be accepted as 
legend with some foundation in fact; and there is 
no reason to doubt that the schools established in 
connexion with her priory, the origin of which dated 
from the eighth century, formed the germ of the present 
University. Authentic history of the city begins with 
the raising of the castle mound by Ethelfleda, the 
“ Lady of the Mercians," and her surrender of Oxford 
to her brother Edward the Elder (A. р. 912). By the 
end of the twelfth century Oxford was a well-known 
seat of learning, and before the end of the thirteenth, 
the noble foundation of Walter de Merton, the model 
of all later collegiate establishments, had started on its 
way. With an academic and civic history reaching 
back for more than a thousand years, it is perhaps . 
strange that Oxford. should have no building cap- 
able of containing more than a very moderate-sized 
assembly ; especially when it is remembered that 
among the many events of historic importance that 
have taken place within its walls was the session of 
the King’s parliament of 1644; this, however, was not 
a numerous body. But the deficiency in question was 
felt as & somewhat serious inconvenience when it came 
to be necessary to find accommodation for all those 
members of the Association who wished.to hear the 
ral address, and also for those who 
purposed attending at the official academic and civic 
receptions. 

The peculiarities of an ancient University, much of 
the life of which is embodied in colleges—all bodies 
with an individual constitution; in each case largely 
independent of that of the University—made a certain 
want of concentration inevitable in the space and other 
facilities allotted to the purposes of the meeting. A 
partial remedy for this inconvenience was found in the 
organisation of a special system of transport, by which 
it was possible to reach the outlying spots in the 
occupation of the Association without great loss of 
time. 

Itymay, on the whole, be said that these and other 
difficulties inberent in the situation were successfully 
dealt with, and that the Oxford meeting of 1926 will 
take its place in the records of the British Association 
as having contributed in a remarkable degree to the 
maintenance and advancement of the objects of that 
body. A standard has been set in this and other 
recent annual meetings which Leeds, the seat of the 
next annual gathering on A 31-September 7, 1927, 
may be гонга dently expected to follow. The meeting 
in 1928 will be held at Glasgow. 

F. A. D. 
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News and Views. 


AT all points where popular and professional 
opinion has ground for complaint against the present 
lunacy administration, the recently issued report of 
the Royal Commission on Lunacy affords clear and 
wise guidance to Parhament. The recommendations 
cover a wide field public, private, and medical—and 
are fairly free from petüfogging and meaningless 
phrases. А certam vagueness appears over at least 
one of the more radical suggestions, namely, that 
concerning the end to which reorganisation of the 
Board of Control should be directed. But generally 
the advice offered is detailed and practical, or limited 
to the mere intimation that in particular directions 
improvement is demrable. The importance of pro- 
vision for early treatment and for treatment without 
certification 13 generously recognised, the Commission 
advocating a recasting of-the lunacy code ‘‘ so that 
treatment of mental disorder should approximate as 
nearly to the treatment of physical adments as is 

consistent with the specal safeguards which are 
indispensable when the liberty of the subject is 
infringed.", To this end detailed proposals are framed. 
The need for improving the status of asylam medical 
officers 18 expressed in terms equally explicit; во із 
the necessity for protecting: medical practitioners, 
who at present undertake the duty of certification 
with increasing reluctance, The cost and responsibilty 
of maintenance should, 'in the opinion of the Com- 
mission, be transferred from.the Poor Law to the 
County authorities. „Мо support is given to pro- 
pagandist allegations of abuses in the administration 
of the Lunacy Act. On the question of the abolition 
or reorganisation of licensed houses, the Commission 
*13 divided. An Exchequer grant is proposed to meet 
the additional expenditure involved in a lunacy 
service such as the report envisages, and the hint is 
thrown out that an increase in recoveries following 
early care and the discovery, by research, of new 
possibilities of cure, will render such expenditure not 
wholly unremunerative. Further the Commission 
does not go, and ıt remains for 1ts successor to present 
the problem of national fitness in its broader aspects 
as one of the major political problems of the modern 
State. 


Іт в а significant fact that one of the principal 
founders of the British Association over whith the 
Prince of Wales is now presiding should have belonged 
to his own college in Oxford, and should have pre- 
ceded him at that college by almost exactly one 
hundred years. Dr. Charles Daubeny was up at 
Magdalen as a Demy from 1810 unti 1814, exactly 
a hundred years before lus successor in the presidential 
chair this year. This is not the time to discant upon 
the many-sidedness of Dr. Daubeny’s work within 
the University. In the words of his biographer: 
“In his whole career Dr. Daubeny was full of that 
practical public gpint which dehghts in co-operation, 


and feeds upon the hope of benefiting humanity by” 


associations of men. When the British Association 
came into being at -York in 1831, Daubeny alone 
“stood for the universities of England, and so standing, 


NO. 2963. VOL. 118] 


boldly invited that body to visit Oxford in 1832. 
In 1856 he became president of the Association at 
Cheltenham, in his native county, amidst numerous 
friends, who caused a medal to be struck in his 
honour, the only occurrence of this kind in the annals 
of the Association.”” Durnng the recent meeting а 
memorial wreáth was placed upon the grave of the 
illustrious predecessor of the present president of the 
Association immediately within the entrance to 
Magdalen College, where a simple stone inscribed 
“CG.BD.” marks the place in accordance with his ` 
own wish '' that he might not be separated in death 


“from a Society with which he had been connected 


for the greater part of his life." \ 


HERR RASMUSSEN, the Danish Minister of Defence, 
who 1s shortly paying an official visit to Denmark’s 
colony, the Faroe Islands and her sister State, the 
republican kingdom of Iceland, intends thereafter 
to proceed to the lonely, uninhabited island of Jan 
Mayen, lying between Greenland, Iceland and Norway. 
The announced object of the Minister's visit is to 
arrange for the erection there of a Danish seismo- 
graphic station. The Danish Government owns the 
buildings on the island, which were given to them, 
it 18 said, by the Austrians, who once occupied Jan 
Mayen. It was made the station of the Austrian 
polar expedition of 1882-83, but has apparently 
remained unclaimed ever since, though Great Britain 
and Norway together established a ‘close season’ 
for the seal fishenes. The whale and seal fishenes 
off the east and north coasts are very important 
during- the summer. Jan Mayen land, which was 
discovered in 1611, by the Dutch navigator-of that 
name, 18 of volcanic origin, is some 35 miles long, 
and practically covered with immense glaciers and, 
in winter, froren waterfall. Its highest point, an 
extinct volcano, is 8350 feet high. Lord Dufferin 
refers to the island in his book, “ Letters from High 
Altitudes," published in 1857. 


Tue first attempt ın Great Britain to utilse the 
aeroplane for spraying operations in connexion with 
agriculture 1з recorded in the Times of August 4. 
Mr. George: Caudwell, of Weston, near Spalding, 
Lincolnshire, chartered a private aeroplane piloted 
by Major Savage, and 40 acres of Majestic potatoes 
were sprayed in 25 minutes, in contrast to the two 
days which would have been occupied for the same 
operation by ordinary methods. The machine flew 
so low that at times it almost touched the potato 
tops, and the spray, in tbe form of a fine powder, 
was blown on to the leaves of the plants through 
two pipes on either side of the fuselage. Although 
this method of spraying 18 new to Britan, it bas beer 
apphed on a large scale m the United States for the 
control of insect pests, extensive areas of cotton 
being treated in this way with considerable success. 
Experiments are being carried on with the view of 
extending the scope of application of the method to 
deal with a larger range of plant pests. So far as 
Great Britain is concerned, the report of the success of 
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Mr Caudwell’s initial experiment will be awaited with 
great interest. It would seem, however, that prac- 
tical difficulties may limit the application of aerial 
spraying in those parts of the country which are 
subdivided into relatively small fields with dividing 
hedges, but where large open areas are available 
much time and labour would be economised if 
success is attained. ' 


AT the recent graduation ceremonial of the 
Univernty of Edinburgh an interesting address to 
the new graduates was delivered by Prof. J. H. 
Ashworth. In tracing the historical development of 
the Edinburgh School of Zoology, Prof. Ashworth 
emphasised the debt it owes to three of 1ts professors 
of anatomy—Monro, Monro secundus, and Goodsir. 
The first two of these were responsible for discoveries 
of fundamental importance to morphological science. 
It was Monro who demonstrated the absence of free 
interchange of blóod between the fotal and the 
maternal parts of the placenta: it was Monro 
secundus who anticipated by eighty years the discovery 
by Kuhne of the motor nerve-endings in muscle. 
The same observer, whose name is permanently 

in anatomical text-books by the ‘foramen 
of Monro,’ was also the author of the great monograph 
“ On the structure and phymology of fishes, explained 
and compared with those of man and other animals.” 
Having traced the past history of his subject, 
Prof, Ashworth alluded to the generous contribution 
of 20,0004. by Dr. Laurence Pullar, which, with an 
allocation of 18,000}. by the Carnegie Trust, made 
it at last possible to contemplate the housing of the 
University Department of Zoology in a building fully 
adequate for the special needs of zoological teaching 
and research. The latter part of tho address was 
devoted to emphasising the importance of the con- 
tribution which the subject of zoology is now making 
to the training and outlook of the medical man on 
one hand, and to the general progress of mankind 
on the other. Zoology has established itself as an 
integral part in the scientific foundation of pre- 
ventive medicine: it is playing a part in the 
advancement of civilisation and in the ameloraton 
of the conditions of hfe in vanous parts of the world 
to an extent that would have been inconceivable a 
generation ago. 


A MONUMENT to the memory of John Ericsson, the 
famous Swedish-American engineer, was recently 
unveiled at Washington, D.C., by the Crown Princesa 
Lowse of Sweden The ceremony was under the 
auspices of the American Society of Swedish Engineers. 
Erected not iar from the memorial to Lincoln, the 
monument consists of a group symbolic of vision, 
adventure, and labour, standing on a masaive granite 
pedestal, m the front of which is a statue of Ericsson, 
who is depicted sitting in contemplative mood. 
President Coolidge, responding to the speech of the 
Swedish Crown Prince, remarked: ''Great men are 
the product of a greet people. They are the result 
of many generations of effort, tod, and discipline. 
They are the incarnation of the spirit of the people.” 
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An unusually precocious boy, Ericsson was born in 
1803 at Filipstad, Sweden, and when quite young 
was employed on drawings and levelling 1n connexion 
with the Göta Canal. He regsided in England from 
1826 until 1839, while the rest of his hfe was spent 
in the United States. His locomotive Novelty com- 
peted with Stephenson's Rocket in 1829; he was one 
of the chief promoters of screw propulsion, and а 
pioneer in the use of hot-air engines. He is best 
known, however, for his design ‘and construction of 
the Monitor turret vessel. 


Тнв annual report df the Zoological Society of 
Scotland for the year ending in March last 18 a rècord 
of the.most sucessful year in the history of the Society. 
The large increases in the number of visitors to the 
Zoological Park at Edinburgh, and in the number of 
new fellows admitted, witness to the growing popu- 
larity and interest ш its.work. During the year the 
new Tropical Bird House and the new Reptile House 
were completed, and a start has been made on the 
Carnegie Aquarium. ‘The latter is being built with 
the aid of a grant from the Carnegie Trustees, and it 
is.hoped to have it ready for opening at the end of 
the year. It will add enormously to the attractions 
of the gardens. In spite of the rigours of the northern 
winter, the stock in the gardens appears to flourish 
and breed in quite a satisfactory manner. The 
number of deaths is below the average, and a good 
proportion- of the young animals born dunng the 
year was successfully reared. One of the most 
notable of the deaths was that of one of the origmal 
King penguins, which proved unable to survive the 
strain of incubating and rearing its last chick. The: 
financial statement reveals a healthy condition of 
things, and a substantial surplus from last year’s 
activities is to be devoted to caprtal purposes. 


A SECOND report has been issued by the Medical 
Research Council on the gold treatment of tuber- 
culosis. The drug employed was sanocrysin and 
the report deals almost entirely with climcal experi- 
ence, based on about 140 cases treated. As a result 
of previous experience the dangers attending the 
use of the drug have been greatly lessened. There 1s 
necessarily a conflict of opinion, some clinicians 
believing that little benefit results from the treatment. 
Others, however, are very emphatic in the opinion 
that sanocrysin did cause unusually rapid ameliora- 
tion of symptoms, particularly in the lessening of 
sputum and disappearance of tubercle baclh in 
pulmonary tuberculosis. i 


Tum success of the Department of the Interior of 
Canada in its efforts to save the buffalo from ex- 
tinction’ за shown in the fact that the great park 
at Wainwright, Alberta, is unable to support a 
further increase in the herd at present there. This 
park is approximately 15 miles long and 13 miles wide, 
and was thought by many, even a few years ago, to 
be ample for all time, Provision will now have to 
be made for the disposal of the annual increase in 
the herd, and the action taken by the Department 
will be watched with interest. · 3 
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IN connexion with the recent meeting of the 
British Association at Oxford, the honorary degree of 
D.Sc. (Oxon.) was conferred upon the following 
distinguished visitors: Prof. Niels Bohr, professor of 
physics ın the University of Copenhagen; The Abbé 
Breuil, professor of the Insitute of Human Palæ- 
ontology, Paris; Sir Frank W. Dyson, Astronomer 
Royal; Prof. А. S Eddington, Plumian professor 
of astronomy in the University of Cambridge; Sir 
Daniel Hall, Chief Scientific Adviser to the Ministry 
of Agriculture; Prof. Henry Fairfield Osborn, re- 
search professor of zoology in Columbia University , 
Sir Edward A Sharpey-Schafer, professor of physiology 
in the University of Edinburgh; Mr. F. E. Smith, 
Director of Scientific Research, Admiralty; Sir 
jJomah Stamp,. Prof. Vito Volterra, professor of 
mathematics in the University of Rome and president 
of the Royal National Academy of the Lincei, Prof. 
" Wilhelm Wien, professor of experimental physics in 
the University of Munich. 


Tue Earl of Midleton will open the new buildings 
of the Haslemere Educational Museum, Haslemere, 
Surrey, on August 27 next. А memorial tablet to 
Sir Jonathan Hutchinson is to be unveiled by Dr. 
F. A. Bather on the same occasion. 


Pror Jocetyn F. THORPE, professor of organic 
chemistry in the Imperial College of Science and 
Technology, South Kensington, has been appointed 
chairman of the Explosives in Mines Research Com- 
mittee, in succession to Sir Frederic І. Nathan, who 
has resigned. Mr. F. E. Smith, Director of Scientific 
Research under the Admiralty, bas been made an 
additional member of the Committee. 


AN antumn meeting of the Institute of Metals is 
tg be held at Liége on September 1-4. A number of 
papers on the constitution ‘and properties of non- 
ferrous metals and alloys will be read and discussed, 
and visits to works and to places of interest in the 
neighbourhood have been arranged. Particulars can 
be obtained from the secretary of the Institute at 
36 Victona Street, London, S.W І. 


THE trustees of the British Museum have revived 
the office of secretary, which since 1851 has been 
combined with that of pnncipal librarian. In future 
the secretary will act as assistant to the director and 
principal librarian, with the status of a keeper. Mr. 
Arundell Esdaile, hitherto asmstant keeper in the 
Department of Printed Books, has been appointed 
secretary. 

Tue Duke of York will visit the Harper Adams 
Agricultural College, Newport, Shropshire, on Wed- 
nesday, November 3, for the formal of the 
National Institute of Poultry Husbandry, established 
at the College under the joint auspices of the Ministry 
of Agriculture and the National Poultry Counal. 
This signal recognition of the importance of the 
recent advances in the provision of adequate facilities 
for advanced education and experunental work in 
poultry husbandry will be warmly appreciated by all 
engaged in the industry. 
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AN Order of Council has been issued altering the 
composition of the Committee of Privy Council for 
Medical Research, the ministerial body under which 
the Medical Research Counal conducts its work. 
The Committee originally consisted of the Lord 
President of the Council the Minister of Health 
(England and Wales), the Secretary for Scotland, 
and the Chief Secretary for Ireland, but the last- 
named office has become obsolete as a result of the 
changes in the government of Ireland. In view of 
this vacancy, and of the increasing relation of the 
Medical Research Council to research work in overseas 
parts of the Empire and in industmal medicine, the 
Secretaries of State for Home Affairs, for Dominion 
Affairs and for the Colonies have now been added 
to the Committee. 





Dz. A. W. Hill, Director of the Royal Botanic 
Gardens, Kew, sailed on Saturday last for the United 
States, where he is attending the ‘International 
Congress of Plant Sciences (the fourth International 
Botanical Congress) at Ithaca, N.Y., on August 16-23, 
as one of the official delegates of Great Впівш. Dr. 
E. J. Butler (Imperial Bureau of Mycology), Dr. 
A. B. Rendle and Mr. J. Ramsbottom (British 
Museum (Natural History)) and Mr. Sprague (Kew) 


are also attending the Congress in an official capacity. ' 


After the Congress, Dr Hill is going on to the Missouri 
Botanical Garden and the University of California, 
Berkeley, where he 1s to deliver three lectures, and 
returning via Vancouver, Toronto, Washington, 
D.C., and finally New York, where another lecture 
will be given in the Botanical Garden. 


THe centenary year of Lord Lister’s birth will be 
celebrated in Edinburgh in July 1927 durimg the 
meeting of the British Medical Association. The 
Committee responsible for the celebration is anxious 
to interest students and young graduates in the 
significance of Lister’s work, and 1s offering a prize 
of a gold medal and 25/. for the best essay upon the 
subject, ‘ The Influence of Lister on the Evolution 
of Surgery." The prize 18 open to registered students 
and graduates of not more than one year’s standing 
of any medical school of the British Empire. Essays 
must be submitted by May 1, 1927, to Prof. J. Fraser, 
Convener of the Lister Memorial Committee, 32 
Moray Place, Edinburgh. The award of the prize 
will be made at the Lister Celebration meeting, July 
1927. : 


Тнк report of the sixth International Congress of 
Photography has been published by the Société 
Frangaise de Photographie, 51 rue de Clichy, Paris 
(9°). It contains an account of the proceedings at 
each meeting, and the papers and reports that were 
presented to the Congrees, but the final resolutions as 
to standard methods of sensitometry, and procedure 
їп other matters in which uniformity їз deeirable, will 
be issued later. The subjects treated of at the Con- 
gress are classified under the followiag heads: Sens- 
tometry, optics, photochemistry, history and docu- 
mentary, and kinematography ; in each case the 


242 


NATURE 


[AUGUST 14, 1926 








practical applications are dealt with as well as 
the fundamental theories. The membership of the 
Congress numbered about 240, and was well repre- 
sentative of all the centres of scientific photographic 
activity. ` 


APPLICATIONS ате invited for the following &ppoint- 
ments, оп or before the dates mentioned .—A chemist 
and metallurgist in the Government Assay Office in 
Cairo—A. G. Innes, c/o Chief Inspecting Engineer, 
Egyphan Government, 41 Tothill Street, S.W.1 
(August 17). А lecturer 1n economics at the Imperial 
College of Tropical Agrnculture, Trnidad — The 
Secretary of the College, r4 Trinity Square, E C.3 
(August 24). An assistant to the professor of 
surgery in the University of Bristol — The Regs- 
{гаг (August 28). Ап extra mural organiser at 
Armstrong College, Newcastle - upon - Tyne — The 
Registrar (August. 31) Junior assistants at the 
National Physical. Laboratory, preferably with 
some research or technical experience in either 
physics, engineering or electrical engineering—The 


Our Astronomical Column. 


FrNLAY's CowzT.—This periodic comet was dis- 
covered by Mr. Finlay, Chief Assistant. at the Cape 
Observatory, in 1886, and was observed again in 
1893, 1906, 1919. S. Kanda and S. Hasunuma, of 
Tokyo Observatory, calculated from the 1919 obeer- 
vations the conditions of the present return, the 
perturbations by Jupiter in the interim ha been 
mdp xod ee an increase of about 6 weeks 
in the iod. With the aid of ther -ephemens 
Dr. J. Stobbe succeeded 1n photographing 
on August 3 at Bergedorf Observatory, near Ham- 
burg. Its magnitude was 11-5, and its postion at 
oh доб U.T. was R.A. 45 3m 488, № Decl. 17° 48’. 


The position indicates that elion occurred 
Aug. 79 U.T. which is o7 day later than the 
ео rediction. E 
Е e Iollowing ephemeris 18 for oh О.Т. 
3 [RA = N Decl 
Aug. 15 4% 56:3" 20? 33^ 
^ 19 5 x28 2X I4 
23 5 286 21 47 
27 5 439 22 13 
31 5 58:8 22 32 


The comet 1s a morning object passing near { Tauri 
on August 23, and entenng Gemini on August. зі. 
It 1s well placed for observation, but is growing slowly 
fainter, since the distance from both sun and earth 1s 
increasing, ; 

A plate was exposed by Mr. F. J. Hargreaves of 
Fea bo Surrey, on july a1 at ії 53-5" UT. 
At t the comet was not détected upon it, but with 
the dance of Dr. Stobbe's positon, Mr. P. J. 
Mel found a faint impression of the comet ih 
К.А 32 2m 30-8&, N.. Decl. 13° 19’ 36° (Equinox 
19468). Л 2 


THe New SoLAR RADIATION STATION IN SOUTH 
AFrRica.—A bulletin issued by the Smithsonian Insti- 
tution describes Dr. С. С. Abbot’s journey of 30,000 
miles in search of the most suitable station in the 
eastern hi here. The desiderata were an ele- 
vated dio de clear air, reasonable acceesibility, 
and absence of wild tribes This last consideration 
caused the rejection of Khojak Peak, уо miles nórth- 
west of Quetta, though the sky conditions were superb. 
Stations in the Sahara, Egypt, and Mt. Sinai were 
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Director, National Physical Laboratory, Teddington 
(September 4). An -assıstant lecturer in textile 
engineering at the Manchester Municipal College of 
Technology — The Registrar (September 20). An 
assistant secretary of the Oxford University Appoint- 
ments Committee—The Secretary, 40 Broad Street, 
Oxford (October 1). А full-time assistant, or two 
part-time assistants, in the Department of History 
and Method of Science of University College, London 
—The Secretary, University College, Gower Street, 
W C.i. Evening teachers in electrical engineering 
and mechanical engineering at the Croydon Poly- 
technic— The Principal, Central Polytechnic, Scar- 
brook Road, Croydon. Full-tume teachers ш the 
Physics and Chemistry Departments of the Northern 
Polytechnic — The Clerk to the Governors, Northern 
Polytechnic, Holloway, N.7.—A junior assistant under 
the directorate of Metallurgical Research, Research 
Department, Woolwich, for work mainly in con- - 
nexion with technical records, reports and literature 
—The Chief Superintendent, Research Department, 
Woolwich, S. E. 18. 


vimted and rejected. Ніз choice fell on Mt. Bruk- 
karos in South-West Afnca, 200 miles south of 
Windhoek, and 20 miles from the railway. It 1s an 
isolated peak 5200 feet above the sea, and 2000 feet 
above the surrounding ‚раш. The sky was found to 
be remarkably clear, the stars being brilhant right 
down to the horizon. The rainfall is very small, 
none having fallen for ten months. There is a crater 
at the with a gap to the south-east, which was 
found to suitable for the excavation of & tunnel 
for the bolometer. The sun will be observable an 


hour after sunrise. A neighbouring cave will be 


converted into a residence for the observers, Mr. 
W. Н. Hoover and Мг. Е. A. Greeley. 

Mr. A. Dryden, Publi Works Pel S.W. Africa, 
has undertaken the preparation of the building, апа 
it is hoped to commence observations in September. 
There ёге prospects of daily observations for ten 
months in the year, -and for thrée-quarters of the 


. days in the m two months (the 80-called 


ramy season) The O tory is to supplement, 
not to.replace, the stations already existing in Chile 
and California. 


PROPER Motions or SOUTHERN STARS.—M emos 
of the Royai Astronomical Soctety, voL E nd 2), 
contains a catalogue of proper motions in tion 
of 1738 southern stars by Dr. J. E. de Vos van 
Steenwijk. The recent observations of the stars 
were made by himself at La Plata. They are com- 
poo older observations made at the Cape, 

tta, Santiago, Madras, and other southern 
observatories. The systematic corrections given by 
Boes have been applied. The magnitudes range 
from 5-8™ to 8-8m. The probable errors of annual 
motion are given; they are mainly in the neighbour- 
hood of 0-006”. 

The following seven large motions are believed to 
be new: No. 166, mag. 6-1, F8, Р.М. +о:245* ; . 
No. 200, mag. 6:4, type Go, +0457", No. 470, 


mag. 6-9, F8, Р.М. +0:713*; No. 631, map nh 
F8, Р.М +0:593*; No. 1529, 7:9, type B) 
.- 0-370"; No. 1774, mag. 7-0, Ko, P.M. 


— 0-814" ; No. 2664, mag. 7:2, type B8, P.M. – 0-490". 
It 1s unfortunate that the motions in R.A. are not 
given. F 
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Research Items. - : 


THE PSYCHOLOGY or AMUSEMENTS.—In the Nns- 
teenth Century (July 1926) M. Willson Disher discusses 
the ' Psychology of the Show.’ He points out the 
antiquity of the show or circus, a form of entertain- 
ment referred to in Homer, and its almost universal 
appeal He finds that the various incidents resolve 

emselves into means whereby tbe visitor can experi- 
ence novel sensations, or normal sensations in an 
intenser form, and so obtain a heightened thrill. 
Normal behaviour 18 overturned, people delight in 
seeing men, beasts, and thi put to any but their 
ordinary uses, and they prefer to be deceived. The 
means employed vary with the advance of knowledge, 
but the experiences aimed at remain the same. е 
power moving the roundabout may change, but the 
pure &ppearance has chan but little. Men on 

oliday bent prefer to be able to return to the attitude 
of childhood, and this can best be secured by similarity 
of outward ap ce. Hence attempts to 'show 
up ' the tricks of the show have but little effect on the 
Show. People are seeking, not an appeal to their 
reason, but an a to their pri emotions, and 
are not grateful to those who d deprive the 
stimulus of its power. Perhaps Prof. Karl Groos' 
famous theory of play may be suitably recalled in this 
connexion. After his theory of the play of children 
and animals, which suggests that, biologically, in play, 
instincts are шышы later use, he urges that in 
adult play we seek (1) ‘completion of Ше,’ 4.6. to 
experience sensations and emotions which normally 
in our work receive Ше or no gratification; (ii.) 
freedom from the constraint of ‘must.’ Fear in a 
limited degree, which we invoke by our own will, 18 
very different from the fear which we ience in 
defiance of our will. This the show can do for us: 
we need not go, we can depart when we like. There 18, 
therefore, for a short space of time, granted to us the 
power to feel masters of ourselves. 


CRANIOMETRY OF SINGAPORE Coozzes.—Dr. Gordon 
Harrower of Singapore has contributed to Vol. 54, 
Pt. 3, of the Trans. ae Soc. Edinburgh the results 
of an examination of the skulls of 54 male Tamils 
and 36 male Hokien obtained from unclaimed bodies 
of coolies. In cranial capacity the Нојаеп is on a 
par with the most intellectual races, and cannot be 
regarded as within the m halic group in 
which Chinese з are generally classed. The Tamil, 
however, is on the border line of the meso- and micro- 


cephalic groups, approaching the modern negro. Yet 
the Holien and Tamil skulls are approximately equal 
in length, the difference coming out in the th. 


In the different races compared, the Tamil is the 
second lowest, being only o-9 mm. more than the 
7 Australian, while the maximum breadth of the Holaen 
is exceeded а e. certain of the Burmese and the 
Amu groups. e skull is markedly mesaticephahc. 
According to the view of Chinese ethnological history 
now generally held, the Hokien, who are natives of 
the Province of Fu-kien, are survivors of the aborigines 
who were. driven into the а when the early 
invaders of northern China from eastern Turkestan 
had penetrated to the south of the ipe An 
The result of the t investigation strong 

supports this view. e Hokien are a- pure type, 
brachycephalic with high cranial capacity, narrow 
frontal region, well - marked тоша Шай and dis- 
tnctly sinotic m e orbits. The palate is 
ү ve. In the Tamil skull the most noteworth 

teature is the position of the foramen magnum, whi 

is relatively far back. It appears to be a pure type 
characteristic of the Dravidian, and shows no element 
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incompatible with the current view of the ethno- 
logical history of southern India. j 


Deccan VILLAGE LIFE IN THE EIGHTEENTH 
Century.—lInteresting side-lights are thrown on 
the customs of the МагАїһАв by selections from the 
diary of the Каја of Sat&ra, Siváji П. or ShAhu, who 
reigned 1708-1749, which are quoted by Mr. S. M. 
Edwardes in tha Indian Antiquary for June. The 
position of pdjel, or headman of the village community, 
із shown to entail both responsibilities and privileges 
of no- little importance He took precedence in 
various functions, such as the presentation of the 
ritual cake at the Hols, the annual procession in 
honour of Ganésa and Gauri, gt the annual Poja 
procession, when the Poja, a bull dedicated to the 
gods, was marked with a trident and discus and 
allowed to roam at large. He held a prior claim to 
the decoration of his house with festoons of flowers 
by the Mang and with red-ochre by the Mahár, and 
to the supply of water by the village Ко or hereditary 
village servant, who was the recognised water-carrier. 
One of the procesmons in which headman clauned 

recedence was the annual Suirdléet үк, 
тае, being а legendary corn-chandler who became 
king for a short time, and an earthen image of whom 
was worshipped, carried in procession, and then 
thrown into a well or tank. An important rôle was 
filled by the headman in utes about village 
boundanes In a dispute of this nature in 1744, 
when other evidence faled to establish the, facts, 
the 22151 was ordered to put a cowhide over his head 


then kept under watch for fifteen nigh 
untoward hap to him he was declared to have 
indicated the boun truthful. The underlying 
idea was that the , having put the hide over his 
head and shoulders, became imbued with the divine 
influence of the sacred animal and must therefore 
speak the truth In Mysore, in similar circumstances, 
ал inferior village servant of the Holeya tribe had to 
carry on his head a ball of earth, scoo up in the 
village, with water in the middle, in which was the 
divine presence of the e goddess. If he went 
beyond the true boundary this ball of earth, ıt was 

ieved, would fall to pieces, and he, having incurred 
the wrath of the ess, would die ın a fortnight 
and his house become a ruin. 


A New Isopop FROM THE CHATHAM ISLAND8.— 
Prof. С. Chilton (Records Mus., Now 
Zealand, vol. тї, pp. 321-326, 1925) has found among 
the Isopoda coll at the Chatham Islands five 
small specimens from a fresh-water stream, for which 
he establishes а new us Paravireia in the sub- 
family Spheromine. e body 1s very convex and 
capable of rolling into a ball, but this genus differs 
from all other members of the ашыгат у in havi 
[уе separate segments in the abdomen. А detail 

escription is given of a male specimen. The grou 

(Monclistrini) to which this new genus belongs Б 
probably an ancient one that has survived owing to 
the adoption of a fresh-water, and, in most cases, an 
underground, mode of life. The author directs atten- 
tion to the interest a ing to the occurrence of 
this new genus in the Chatham Islands and the genus 
Vireia in underground waters in Europe—two 
noy related forms in localities во remote from 
other. 2 


VITALISM AND MECHANISM.—The editor of Scientia 
returns in the issues of his review for April and May 
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to the consideration of vitahsm and mechanism, and 
seeks a solution of an intermediate character. In 
the June issue M. Leclerc du Sablon bnefly examines 
the princi criteria which serve to distinguish 
living matter, and points out that in essence they 
are the transformations of matter and of energy 
which take place in the protoplasm of hving bein 
He believes that ıt ıs permissible to h that the 
pro, of chemical knowledge, which glready 
elucidated so many matters which to our 
intelligence mysterious and inaccessible, may one 
day reveal to us the mechanism of Ше. He holds 
that it is a purely verbal solution to attribute the 
activity of hving matter to a vital force. Every 
progressive в permitted a deeper penetration 
into the knowledge of the phenomena which char- 
acterise life, and it is only by the slow and empirical 
method—as in the case of physics and chemi 
that our ideas of living matter can become more 
and more adequate. No other way can be adopted 
without COEUR outside the prescri limits of science. 
He concludes that the na and of life may 
serve as a theme for the speculation of philosophers ; 
they are not subjects of study for biologists. 


. THE CONTROL of LOBSTER FisHERIES.—The in- 





terim rt recently issued of the Interde ental 
Committee appointed by the Minister of Agriculture 
and Fisheries and the for Scotland to inquire 


into the crab and lobster eries of Great Britain 
(London: H.M. Stationery Office, 1926. 2s. 6d. net) 
ves the results of the Committee's inquiry into the 
obster fishery only, the crab fishery left until 
further evidence, which is to be obtained, has been 
considered. In accordance with the terms of reference, 
the Committee deals at some length with the quéstion 
of further protection of the lobster of both sexes by 
an increase in the size below which the animal may not 
D Ee rye of the ae female by forbidding its 
ding an or sale during the whole or parts 
of the year, and the opinion’1s expressed that a real 
үе of the Ъегпей lobster would materially 
elp to maintain an adequate lobster “population. 
-At the same time, it 1s held that the present position 
of the lobster fishery and such statistics as are 
avalable do not warrant immediate legislation in 
thus direction. In a minority report Prof. A. Meek 
ves statistical evidence, accumulated since 1905 
_the Northumberland Sea Fisheries Committee, 
Ww he regards as adequate grounds for the framing 
of an act to protect the berried lobster. An under- 
sired lobster is of little commercial value, and, so 
far as the writer's ience goes, there is but little 
contravention of the law forbidding its landing and 
sale ; but fishermen strongly resent, as an interference 
with their saling, the ımposition of a alty for 
the landing and sale of a berried lobster -The 
Committee feels that the experiments which. are 
being made in various countries ın the artificial 
һа g of lobsters should be closely followed. 


PARASITIC FUNGI IN BRrrArN.— The latest 
the occurrence of fungus, bacterial ала allied 
of crops in England and Wales, covers the three years 
1922-1924 (С. Н. Pethybridge, Miscellaneous wa- 
tions No. 52, Ministry of Agriculture and Fisheries). 
More diseases are listed than in the previous r 
- chiefly because additional host plants have now 

admi , these being mostly and horti- 
cultural crops. Diseases which are new to the survey 
and in some cases new to Britain are indicated, and 
к жр reference is made to the d ет a 

e hop, Pssudoperonospora Humuli y. an 
Wilson first noticed cet Britain in 1920, which 
is now considered to be a probable native species 
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which, up to the present, has been overlooked. 
Attention 18 also directed to the.discovery that apple 
and pear scab are able to overwinter on dead fallen 
leaves and to produce on them their ascigerous stages 
which serve as centres for eatly spring infection. 
The concluding index of parasitic diseases 1s intended 
to provide as clear an idea as possible of the number 
and nature of the parasites associated with the crops 
dealt with in this survey, as a contribution towards a 
more complete list of British parasitic fungi than at 
present exists. Ё 


PENETRATION OF LIGHT INTO THE SEA.—The second 
number of the Journal du Conse! International pour 
lV’ Exploration ds la Mer, published in May at Copen- 
hagen under the editorship of Dr. E. S. Russell, 
continues the high standard of the first number, which 
was reveiwed in NATURE of May 22. Ina ра эт 
Dr. №. К. С. Atkins, researches are deecri ealing 
with the penetration of light into the sea and the 
increase in the coefficient of absorption on approaching 
land, owing to the presence of more particles in 
suspension. Since plant growth 18 dependent upon 
an adequate supply of lght for the endothermic 
pow of converting carbon dioxide into carbo- 
A rates the depth of the'layer which is adequately 

uminated 18 a major factor controlling the abundant 
flora of minute plants suspended in the water which 
the sea su As on land, the fauna are ulti- 
mately dependent upon the flora for their food supply, 
во а consideration of the conditions of plant 
in the sea is of fundamental importance for any 
inquiry concerning the fertility of particular areas of 
the ocean. The author also discusses the importance 
of the thermal stratification of the water, which 
restrains the mixing of bottom water, Mh des 
necessary phosphates and nitrates are regenera m 
dead Е Mns wjth the up illuminated layers. 
An interesting point which has evolved is that a 
white disc let down into the sea is no longer visible 
from above after it reaches а depth at which the 
intensity of light is approximately one-third of that 
ш air at the surface. 


AGES OF RADIOACTIVE MINERALS FROM ATUS- 
TRALIA.— The American Journal of Science for July 
contains а у interesting record of the analyses of 
Australian oactive minerals complled by Prof. 
L. A. Cotton. Unfortunately the lead-ratios are not 

iven, and the ages are calculated from the formula 
Booo  Pb/(U + o-384 . Th)" milion years. The best 
modern data suggest that the factor 8000 should be 
about 6600. Making this correction, the pre- 
Cambrian mackintoshite. and thorogummite from 
Wodgina are calculated to be about 1200 million 
years old. This result is probably a little high, for 


altered uranium minerals generally tend to lose more. 


uranium than lead, proportionately. It agrees fairl 
well, nevertheless, with the ages of other min 
from the early Proterozoic era. The monazite from 
Normanville is also pre-Cambrian and gives a (cor- 
rected) age of 930 milion years, a figure that ков 
closely with the ages of permatitic minerals from 
Scandinavia. India, Ontano, and other localities 
Results are given for other minerals, but as these are 
to be altered, their evidence is not of 
immediate value for either age determinations or 
correlative purposes z 


Dust тм Мтмеѕ. Тһе Safety in Mines Research 
Board has issued {в fourth annual report showing the 
researches ın progreses and the numerous subjects that 
&re being dealt with, and including the report for 
1925 of the Heelth Advisory Committee ndon : 
HA. Stationery Office, 1926. 1s. net). So far only 
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one research m to have been completed, n 
separate pamphlet, Paper No. 23 (Mines ent : 
Safety in Mines Research Board. Pa 0.23: A 
Method of Trapping the Dust produced by Pneumatic 


Rock Drills. By P. S. Hay. London: НМ. 
Stationery Office, 1926. 6d. ne) has been issued 
descriptive of ıt. It consists o 


an apphance for 
trapping the dust produced in rock аав , As is 
ell known, the fine dust produced in dnlhng siliceous 
rocks is & serious menace to the health of the men 
engaged ın the work, being the source of the dangerous 
disease known as minere’ phthisis. The invention 
consists of & cap placed over the hole which 18 being 
drilled, the cap being connected by a suitable flexible 
pipe to a filter bag, whilst the necessary suction 18 
осей by the exhaust ar from the rock drill. 
ents tried with the appliance in actual under- 
und mining о tions have been satis- 
actory, and дез have odd that the 
apparatus 15 practical and convenient, and that by ita 
use the air within the working in which the drilling is 
being done can be kept free from dangerous dust 
particles, so preventing any risk to the health of the 
men engaged 1n the work. 


THE GROWTH OF SURFACE TENSION IN SOLUTIONS 
оғ COMMON SALT —The growth of the surface tension 
in newly formed surfaces of pure water has been 
investigated a Меватв. Hiss, Schmidt and Steyer, 

e 


and Dr. E. inmann in the Annalen der Physik, 
June 2, describes measurements, using the same 
method, on solutions of common salt. tube with 


& fine and accurately measured opening at the to 
dips in tbe liquid, which can be raised and lower 
on a glide. stream of ar blown коиш 
асговз {һе ning causes the hquid to rise throug 
the same, жге it is blown away in spray. The air 
stream can be cut off electrically by means of a 
contact carried on a Helmholtz еса which 
has a second movable contact pr ucing an electric 
spark to illuminate the hole shortly the аг 
current has been shut. off. The newly formed 
meniscus can be observed by means of & microecope, 
and its behaviour shows that the increase in surface 
tension follows ап exponential law, the full value 
being reached in в small fraction of a second. The 
differences between the behaviour of water and salt 
solutions are studied, and some theoretical conclusions 
are drawn. 


ALUMINIUM ANODE FILM DIELECTRIC.—ÍIt is known 
that various of electrolytic cell unilateral 
conductivity, t is, they allow the electric current 
to:pass through them much more readily when it 
flows in one direction than when it flows 1n the other. 
Such а device can be used to ify alternating current 
into current pulsating in one direction. en we 
have, for example, one electrode of aluminium and 
one of some other conducting subetance in a bi- 

* chromate solution, then, when the aluminium electrode 
ла ^а the’ higher potential practically no current 
flows through the cell, provided that the potential 
difference is leas than а certain critical value. When 
the potential difference 1s reversed в large current 
flows. Devices of this nature are largely used for 
‘lightning ' arresters in electric traction. . Subra- 
manan has published in vol. 88 of the Journal of the 
Indian Insitute of Science an in paper on the 
aluminium anode film dielectric. He finds that the 
leakage resistance of the film formed on the aluminium 
electrode 1s inversely proportional to the applied 
voltage for a given formation voltage and is directly 
proportional to the formation voltage. This resistance 
also is nearly independent of the frequency. The 
film when subjected to a voltage exceeding the 
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critical value collapses, the breakdown being accom- 
panied by flashes of hght and crackling sounds, the 
itch of which appears to be an octave’ higher than 
e frequency of the supply voltage. The electro- 
static capacity of the double film in ammonium 
borate increases slowly with the time. - 


Тнк SYNTHESIS OF Nitrous Oxmer.—tThe first 
direct syntheais of nitrous oxide has been carried out 
by a method due to D. L. Chapman, R. A. Goodman 
and R T Shepherd, which is described in the Journal 
of the Chemical Society for June 1926. The gas is 
obtained when nitrogen at low pressures 18 submitted 
to an electric discharge in a quartz tube, the walls of 
which have been impregnated with gen by means 
of the discharge. gas 18 anal by heating a 
parrun wire in it, when the volume increases in 

e ratio of 2 to 3. When the decomposition products 
are loded ` with hydrogen, ıt 1s found that the 
proportion of nitrogen to oxygen is 2 to 1, leaving 
no doubt that the gas is nitrous oxide. 

DETONATION TEMPERATURES IN CLOSED VESSEL 
EXPLOSIONS —No. 1005 (E. 17) of the Reports and 
Memoranda of the Aeronautical Research Committee 

ote on ‘Detonation’ Tem tures in Closed 

i enning. I.C.E. 519. 


essel кро ру R. W. 
London : ‚М. Stahonery Office, 1926. 64. net 


supplements & former report on the tem ture ап 

of the unburnt residue of the charge at the 
start of detonation in closed veasel explosions. The 
records of the iments ormed by R. W. 
Fenning make it quite clear t the chief factor in 
the production of explosions in mixtures of air with 
petrol, hexane, pentane or heptane is the temperature, 
the pressure having little or no effect. 

THe PHOTOCHEMICAL DECOMPOSITION OF SILVER 
Iopipe.—The microbalance has been used by E J. 
Hartung to study the photochemical decomposition 
of silver iodide. Thin layers of silver, chemically 
deposited on vitreous silica sheets, were iodinated 
and the films of pure iodide tos t in 

gen, hydrogen, and nitrogen respectively at 
erent pressures in the presence of mlver, which 
was used as an iodine absorbent. The results of 
these experiments, and those on the rate of iodination 
of silver and i жыны insolated silver iodide, are 
ublished in the Journal of the Chemical Socwty for 
une 1926. They show that the decomposition into 
silver and iodine hus place in the absence of oxygen, 
the maximum percentage loes of iodine , in 
hydrogen 91:6 per cent, in mitrogen 88-5 per cent., 
апа in oxygen 94 per cent. 

Tae SLOW OXIDATION OF PHOSPHORUS TRIOXIDE. 
—The product of the luminescent oxidation of 
phosphorus triomde has hitherto been assumed to 
consist of phosphorus | ag ae A paper published 
in the Proceedings of Royal Society of Edinburgh, 
Vol. 46, 2, No. 21, describes the wotk of C C. 
Müller, which proves that under certain conditions 
the tetroxide 1s produced. Phosphorus tnomde in 
the presence of water vapour of or mm. pressure 
from 98 per cent. sulphuric acid was submitted to 
the action of oxygen at a pressure of боо mm. and at 
a temperature of 25°. The hght-snow-like solid was 
shaken into a weighed tube and analysed by oxidising 
the water solution with potassium bromate, treating 
with h oric acid and excess of ium 
iodide, the liberated iodine being titrated with sodium 
thiosulphate. The total phosphorus was obtamed 
by precipitation as magnesium hosphate after 
the solution had been boiled with strong nitric acid 
to remove halogens. The ical results were 
горе microecopic investigation of the regub- 
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The Gustatory Sensory Refiex. 


WE have already referred to certain of the 
researches carried out on the special senses by 
F. Allen and bis collaborators in d i his 
investigation of the tactile sensory а À recent 
on the gusta Senso ex t» an 
ee Er rie 
senses to be examined by tbis author, using the 
method which has proved so su in the case of 
the senses of vision, hearing and touch; the sense 
of smell has so far defied investigation in this manner 
. Allen and Mollie Weinberg, Quart. Jowrn. Exp. 
hysiol. 15, 385, 1925). The results obtained agree 
with what is at present of the gense of taste, 
&nd, moreover, can be expressed by a formula which is 
closely related to thoee derived for the other three 
senses investigated. 
The method used in all these researches is the 
determination of the fusion point of interrupted stimuli 
d Pam to the end-organ concerned. Thus ın vision 
itís the critical frequency of flicker of the colour which 
is determined; in sound, the critical frequency of 
tion of the tone; апа in touch, the cntical 
uency of ion, means of an interrupted 
blast of air; во in taste, the critical frequency of an 
interrupted electrical stimulus applied to the tongue is 
observed, using varying intensities of stimulation. The 
anthors chose electrical stimulation of the tongue, 
which produces a sensation of sourness, as the most 
satisfying method of stimulating the taste-buds, the 
end-organs of taste, which are found in e numbers 
on the circumvallate and fungiform pa .on the 
dorsal surface of.the organ; their m nires 
the application of a stimulus of definite intensity to 
the same point at equal intervals of time and lasting 
only a definite fraction of a second. It is obvious that 
the mechanical application of substances in solution 
cannot be ү тибе for this purpose. In taking read- 
ings the tp of the tongue was protruded into a small 


mouthpiece con m the stimulating E UA 
. negaüve being a to the dorsum e positive 
to.the under Коше, 80 that the current ran through 


the tissue of the tongue itself ; each measurement was 
completed in from two to three and a half seconds. 
` e results obtained, using different of 
stimulation from o 2 to 0-7 volt, at first sight appeared 
very irregular, but when plotted, with duration of the 
Stimulus at the critical frequency a8 ordinate and 
intensity as abscissa, the 1 were seen to fall 
along four curves, convex towards the abscissa : thus 
there are four fusion points for each strength of the 
stimulus. Since only four primary taste sensations 
are recognised, it was extremely probable that each of 
these curves ted the arousal of one of these 
sensations. The curve for the sour sensation was 
taken as the one on which the greatest number of 
points fell, since the actual stimulus used gave rise to 
this sensation. The identification of the other curves 
uired i i ts. 
Hatnotea that a onene кый sblihas Бардан 
sweet and bitter sensations; after the application of & 
o5 Re cent. solution to the spot on the tongue at 
w the measurements were made, only two com- 
te curves and a portion of another were obtained. 
one coincided with any of the normals ; their position 
indicated depression of the receptors in the tongue. 
The authors considered that the incomplete curve 
corresponded to the bitter sensation, the receptors of 
which only responded to relatively strong stimulation, 
and that the normal curve, above which this portion 
lay, was the curve of bitter sensation ; the remaining 
two curves then represented the depressed sensations 
of Sour and sajt, and assuming they were equally 
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depressed, the normal curve for the latter could be 
placed; the remaining curve, unrepresented after 

emic acid, must be that of the sweet sensation. 

curves fall into the following order, commencing 
with the most sensitive: bitter, sour, salt, sweet; the 
duration of stimulation at the fusion point, using o 2 
volt as stimulus, is from o 0015 sec. to 0 0025 sec. 
(bitter and sweet vely, with sour and salt giving 
intermediate values). With o 7 volt the four curves 
approach one another with a duration of stimulation 
at the critical frequency of the order of o 005 sec. 
The correctness of the identification of the curves is 
confirmed by the fact that the receptors for the four 
sensations, when investigated by tasting solutions of 
different str , can be in the same order of 
relative gensitivenees. 

It may be noted that the fusion point of the electrical 
stimuli in any given experiment cannot be predicted ; 
in fact, ıt may change during its course. Since the 
stimulation produces a sour sensation, but at the same 
time affects the receptors of the other sensations, ıt is 

bable that every gustatory stimulus affects the 
our sets of receptors in varymg degree, stimulation of 
one set, however, predoming ; 

The effects of previous stimulation of the same or 

ite side of the tongue upon the position of the 
fusion curves were also studied. The application of 
& weak solution of quinine bisulphate to ei side of 
the tongue resulted 1n depression of all four sensations ;. 
that is, at а given voltage, fusion of the stimuli was 
obtained with a longer duration of each stimulus. 
Acetic acid applied to the same side of the tongue 
depressed all sensations except sweet, but applied to 
the opposite side, it produ an enhancement of all 
sensations. A solution of то per cent sodium chloride 
depressed the sour, and bitter, and especially the salt, 
sensations, after homolateral application, but enhanced 
the sweet. Between stre of stimulation repre- 
sented by o-4 volt and o 6 volt this enhancement was 
very marked. А зо per cent. solution applied to the 
opposita sıde of the tongue resulted ın cement of 
four sensations. Enhancement was also caused by 
a 20 per cent. cane sugar solution applied to the same 
side as the stimuli, but with 5 per cent. solution depres- 
sion of the sweet, salt and sour sensations occurred. 

It 18 thus clear that previous stimulation of a 

tory end-organ leads to a change 1n sensitiveneas 

th of itself and of neighbouringend-organs,which may 

be in the direction of either depression or enhancement. 

The authors explain these results by postulating the 
release of efferent impulses to the end-organs followi 
the receipt of the afferent impnulséa'in the ceni 


nervous system; the efferent аре аге of two 
kinds, causing depression &nd cement of the 
receptors, and according as one set prevails over 
the other, so 18 the end-organ depressed or enhanced > 
a weak stimulus results in depression, a strong in 
enhancement. : 

The fusion curves correspond to the equation 


I 

Р b К log Q+C, 

where 1/D 13 the reciprocal of the duration of the 

stimulus at the critical frequency of gustation (or 
fusion point), Q is the quantity of electricity, and K and 
C are constants. This equation 18 closely related to 
those found by the same method of experimentation 
for vision, ing and touch: m vision the negative 
log Q is rep by the positive logarithm of the 
intensity of the hght stimulus; in hearing and touch, 

_ the duration of the stimulus replaces its reciprocal, and 
in the former the logarithm of the air pressure is 


” 
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itive, in the latter negative; in these latter two, 
bw intensities of stimulation produce enhancement, 
and the higher the reverse. 
When the logarithmic curves are plotted it is found 
that they are straight lines with two Por changes of 
their previous communication, Allen and 
Hollenberg (1bid., vol. 14, p. 351, 1924) described only 
two instead of three branches in the curves of the 
tactilesensations. Allen and Weinberg have reinvesti- 
gated this point (ibsd., vol. 15, p. 377, 1925), and find 
that the su cial pressure sense certainly orms 
with the other senses in sho three branches ın 1t8 
logarithmic curve, and that the deep pressure sense 
shows a curve of similar nature, though the lowest 
branch is missing, probably because the apparatus 
used was an ble of delivering a sufficien rapid 
series of air-p oS to reach the critical frequency at low 


air pressures. It appears, then, that the sense of 
pressure agrees in its general characteristics with the 
other three senses investigated. To obtain results 
with low air pressures the authors found it necessary 
to use а more sensitive surface than the palmar aspect 
of the forefinger, and so carried out their experiments 
on the lip: 

The similarity of the results obtained in the case of 


the four senses of sight, touch, and taste, 
together with the sha of the logari ic curves, 
suggests that the sensitivity of the receptive end-organs 


is under the control of nervous system in each 
case. This sensitivity can be increased or diminished 
by stimulation of any of the receptors, the enhance- 
ment or depression -affecting not only the receptors 
stimulated but also, by reflex action, ilie others which 
are at rest. 


d International Ornithological Congress at Copenhagen. 


THE sixth International Ornithological ess 
was held in Copenhagen on May 24-29, Dr. 
Hartert being the ident. It should have taken 
in Sarajevo in 1915, but, this being impossible, 
ршн was chosen, where local ornithologists, 
Schidler, Prof. Wesen -Lund, апа 
Mr. Bovien, the secretary, made excellent e- 
ments. The meetings took place in the splendid 
rooms of the Parliament Buildi 
borg castle), kindly put at the 
gress by е Danish Government. More than 200 
members were announced, but only 164 actually 
attended. Nearly all European countries were re- 
resented, as well as the United States of America, 
entina, Canada, Brazil Cuba, India and Japan, 
Next to Denmark, Germany was far the most 
strongly ен country, and 18 British members 


than go papers had been announced of which 

47 were time bemg too ‘short to read all, 
Tose authors who were present were given pre- 
ference. The lectures were divided between the 
"s meetings and five sections: Section (r): 

ystematic ae geographical distribution, 
paleontology , (2) anatomy, physiology, heredity 
and evolution; (3 3) biology, including ecolo 
bird-migration ; (4) oology, nidification ; (5), pid. 
protection апа aviculture. These five sections were 
amalgamated ınto two or three, as there were no or 
c maea papers on several of the subjects. 

7 e premdent Ni cse E first general meeting 
with an address ( ) оп the and de- 
velopment of dier үн» Since 1910 (the last con- 
p In another mesting,he spoke (in E on 
‘ A Plea for More Scientific Collecting and La g" 
Other systematic papers were, among others: 
Stresemann (Berlin) on distribution and grouping of 
some African groups of birds; Heim de Ваїзас 
(Paris) оп the supposed identity of Craclus cinclus L. 
and Cinclus cimclus Bechst; Lónnberg 
rockiem) origin of the North American 

una; Susbkin (Petrograd) on hybrids of 28 
and of thrushes, andon ce peculiarity оргада 
evolution in tho insular faune; Cha: ew 
York) on the biological significance altitadinal 
life zones ; Rensch lm) on the justification of 
ornithological systematic principles 1n other branches 
of zoology ; Neumann priu on the genus Alisterus 
(New Guinea parrot) ; y (New York) on the 
okt Mes tanto the TE ппагез. Of other papers 

t be mentioned Lucanus E on the mental 
dio of birds; Grdbbels (Hamb s various ana- 
tomical subjects ; Verwey (Utr on the biology 
obtu penis d OL dar aad d ee 
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with feathered feet; Boas (Copenhagen) lectured 
on the neck of birds. 

Great interest was manifested in bird migration, 
and a number of papers dealt with this subject, 


especially Gotz (Stu on relations between 
moult and не (Heligoland) on migra- 
tions in the winter months, von Sch 


енсе) on the 2а стега воя о а curruca, (Lesser 
(Budapest) on the value and 


elaboration ы dates of ium Wei » 
Over d bird migration on Heligoland, за (Нап. 
Со ) on bird ringing by the enburg 

DH Hórthng (Finland) dealt with 
ornithological explorations in Pinland, and Fleming 
on) with the Arctic collections in the Canadian 

ational Museum. 

A somewhat prominent feature of the Congress 
were thé numerous lantern slides and the wonderful 
films, which were shown in the e and beautiful 

‘Palace Theatre.’ “Unforgettable be the motion 
poe саев ds of Chile and Peru by 

Frank M. Chapman and Murphy (New York), 
on the development of the young of Central Eu 
birds by Heinroth (Berhn), and, last but not least, on 
I edo dus в films from the Upper 
White Nile, sho e wonderful bird life in those 
countries, among O the masses of migrants and 
the Balamceps vex вв well as large herds of elephants, 
etc. Grob (Ham ae) attempted to explain the 
hysiology of the flight 3) birds on a film. Lectures 
by B ien ndon) an bırd lıfe in the Hima- 
[оза] AS u 
bırds з the ere Tigh tlantio С e ound (Ditch: 
ingham) and van Oordt (Utrecht) A e hin bird life of 
Spitsbergen, Krabbe (Co en) on eider-ducks 
and Greenland falcons, Nd Helms and Horthng and 
others, were accompanied by excelleht lantern-slide 
projections. Lectures by Schoenichen (Berlin) and 
others dealt with bird кнын 

Rather amusing an were the imita- 
tions of birds' notes und s 80 ng by tadler and Preiss 
(Nürnberg), partially by mouth and partially with the 
е | hen of instruments 

uch hi tality - was shown to the members of the 

Я half-day excursion took place іп chars- 
4-bancs over а Mid oai: Seeland, by the ancient 
renaissance бг (Elsinore) and Frederiks- 
borg to the etie of the enthusiastic bird-lover Herr 
arl, who is and wood as a Nature 
fae Many рав аа there fox the frst 
time to the powerful song of the ‘ Sproeser ' or northern 
nightingale. The Minister of Foreign Affairs invited 
the Congress to a sumptuous tea in the rooms of 
the Royal Rifle Club and adjoining gardens The 
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art-msecenas Herr Jacobsen invited the Co to 
his place at the Carlsberg Brewery. In the ' theatre’ 


the lectures of Stadler and Preiss were delivered, a 
sumptuous Danish supper was served in one of the 
rooms of the Art Gallery, and the promenade through 
the extensive gardens, in the light of the full moon 
and lit up by numerous lanterns and torches, will 
long remain in the memories of those present. 

Another feature of great scientific interest was the 
visit to the collections in Herr Schióler's hospitable 
house. These collections, more or less limited to the 
Danish possessions, including Greenland and Iceland, 
are а masterpiece of completeness. All birds are repre- 
sented by some beau y mounted ens and 
numerous skins, as well as very е series of skeletons, 
and anatomical eee: le collection is in 
every way as it d be, though such completeness 
can at present only be reached 1n birds from a limited 
area, and is the-work ы ө. 5 moming was 
spent in the Zoological Museum e University, 
where lectures and ра took place. 

Invitations for the seventh International -Ornitho- 
logical Ti d had come from Tunis, Finland, and 
Holland. small number of the members of the 
International Commuttee voted for Tunis, others for 
Finland, but an overwhelming majority for Holland. 
The general meeting of the Congress adopted, there- 
fore, Holland, where the next Congress is to take place 
in 1930, in the large and comfortable new Colonial 
Institute in am 


The Lister Institute of Preventive 
Medicine. 

‘THE annual rt which was presented by the 
Г governing body of the Lister Institute to the 
Henne of members held on June 9 records another 
year ої satisfactory progress. There has been only 
one substantial change in staff: Dr. A. T MacConkey, 
who has been in charge of the serum laboratories at 
Elstree for twenty years, has retired, and 1з succeeded 
by Dr. С. F. Petrie. Dr. Muriel Robertson, -after 
several years of absence through ill-health, has re- 
turned to work and will restore the protozoological 
laboratory to a working department. The activities 
of the staff are augmented by workers maintained b 
the Medical Research Council the Foot-and-Mou 
Disease Research Committee, the Rockefeller Founda- 
tion, the British Empire Cancer Campaign, and others 
who find in the Institute the facilities and atmosphere 
which they need. 

Under f. harm, the bacteriological depart- 
ment has pursued a variety of researches. Particular 
notice should be made the inquines into the in- 
visible viruses of smallpox, vaccinia, and foot-and- 
mouth disease, and of those, due chiefly to Dr. J. A. 
Árkwright and Mr. Bruce White, into the variation 
and biochemical structure of the food-poisoning and 
other bacteria—questions which have an important 
bearing on the conception and differentiation of 
‘species.’ The tic classification, nomen- 
clature, and identification of bacteria, upon which all 
good phyogs and pathological work with them 
ultimately d ds, are cared for by the National 
Collection of Cultures, maintamed at the Insti- 
tute by the Medical Research Council 

The biochemical department in ch 
Harden, who has also acted as director of the Institute 
during Prof. C. J. Martin’s absence on sick leave, has 
been continuing its work on hexosephosphates and 
alcoholic fermentation and on the concentration and 
possible isolation of vitamins; Dr. Zilva is supervisin 
the tion of large supplies of concentra 
lemon juice for the Antarctic whaling expedition. 
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Dr. Robison 1s following up his important discoveries 
of the phosphoric esters ш Ыс and tissues and their 
hydrolysis by specific enzymes. ` 
The department of mental pathology is 
energised by the director апа Dr Chick, and in various 
directions they have extended the investigations of 
food factors for which the laboratory is now 
so wel known. Refinements of knowledge have led 
to technical difficulties, and the distinction which 
must now be made between vitamin А (which pro- 
motes growth) and the antrachitic vitamin D has 
made & good deal of previous work unsatisfactory &nd 
new iments more and more complex. Dr. Boas 
has made the significant discovery that dehydration, 
however it is carried out, makes egg-white quite un- 
suitable as a sole source of protein, and indeed seems 
to confer on it almost poisonous pro ies. Long and 
laborious observations on the nutritional qualities of 
cows’ milk show that diet is the important factor in 
determining its content in vitamin A, while the 
amount of sunlight the animal gets із the chief thing 
which influences the antirachitic value of 1ts milk. 
The finances of the Institute. are superficially in 
good order, the past year’s work leavin 
14,000} ' But the tion 1s-actually far from what 
it should be, for of a total income of 51,000/ no less 
than 36,000}. was derived from diagnosis fees and the 
sale of sera and vaccines. The demand for these 
roducts naturally varies with the vagaries of epi- 
emics in different parts of the world, and the precan- 
ous nature of the income so obtained must lane 
the governing body in extending the activities of the 
tute along lines which 1nvolve long or permanent 
commitments. А reduplication of ford Iveagh’s 
splendid benefaction is much needed. z 





UniverSity and Educational Intelligence. 


Lonpon.—The following doctorates have been con- 
ferred :—D.Sc. (Applied Statistics) on Мг С.М. Morant 
(University College) for а thesis entitled “ A Study 
of Egyptian Craniol from Prehistoric to Roman 
Times”; D.Sc. (Biochemistry) on Mr. J. Н. Quastel 
(Imperial College—Royal College of Science) for a 
thesis entitled (1) '' The Relationship of the Chemistry 
of prr ааа towards Bacterial Growth," and 
2) " А Theory of the Mechanism of Oxidations and 

eductions өм vivo " ; D.Sc. (Zoology) on Mr. Е. W. К. 
Brambell Шер College) for & thesis entitled 
“ Gogenesis of the Fowl (Gallus bankira)” ; D.Sc 
(Engwneeryng) on Mr.E. Mallett (Imperial College—Ci 
and Guilds College) for a thesis entitled '' Forced il- 
lations, Electrical and Mechanical"; D.Sc. (Geology) 
on Mr. F. Raw for a thesis entitled “ The Development 
of lasiws: Saltery and other Trilobites”; D.Sc. 
(Pkystcs) on Dr. К. І. Smuth-Rose for а thesis 
entitled “‘ Some riga Research іп Wireless Direction 
Finding," and other ; D.Sc. (Zoo. on Miss 
N. B. es for а heals entitled VO cies of 


the head of a Fostal African Elephant," and'other' 


papers. 





TuE League of Nations’ International Committee 
on Intellectual Co-operation held its eighth plenary 
session at Geneva on July 26-29 under the presidency 
of Prof. Lorentz. e British Empire was repre- 
sented by Prof. Gilbert Murray and Sir J. C. Bose. 
Among the subjects discussed were: the means for 
securing profits for scientific workers in connexion 
with the industrial application of their discoveries, 
the A gere of an international system of scholar- 
ships for the promotion of science, the foundation 
of an еседо! university for the training of 


a balance of. 


^ 
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statesmen, diplomats, the study of political science, 
etc., the co-ordination of scientific bibliography, the 
foundation of an international meteorological office, 
and the establishment of an international museum 
office to improve the tion of catalogues and 
mote mutual assistance by к exchanges, dis- 
ibution of photographs, etc. Sittmg as gov 
body of the nterational Institute of Intellectu 
Co-operation, the committee received тів report, 
сова rogramme and drew пр а budget. The 
tute have'at its disposal year the French 
Government's.subsidy of two million French francs, 
the Polish Government's grant of 100,000 French 
francs and the Czechoslovak Government's subsidy 
of 15,000 gold francs. The committee emphasised 
the necessity of setting Bp agian university in- 
formation offices in countries where do not 
already exist It was decided to study the possibility 
of convening in 1927 a meeting of representatives of 
national committees of intellectual co-operation. 
UNIVERSITY tutorial class (extra-mural) teaching 
and its problems form the subject of a paper by 
Mr. R. S Lambert, hon. secre of the Association of 
Tutorial Class Tutors, published in the June number 
of the Bulletin of the Association of University Teachers. 
The writer points out that as classes are largely 
organised by the Workers’ Educational Association, 
nearly every tutor finds himself connected with this 
body, becomes a member of it, shares in its propa- 
ganda, and ‘finds many opportune for service as a 
speaker ın the meeti ot trade union branches, co- 
Operative societies guilds, working men's clube, 
etc, which form the students’ recruiting ground. 
About half the classes are, he says, taken by lecturers 
holding a salaried post within a university, who take 
ле ыо шо classes, in addition to their in- 
ternal work, rope ore oe and are paid a fee 
per class (807, as a rule). other half are taken by 
Or eee елкен Part of Cee Can 
Of these, about twenty-five ald ent salaried 
posts as ' staff tutors ' under-the various Joint (Uni- 
versity and W.E.A.) Committees, and thirty have no 
guaranteed salary or status, but are de ent for 
their livelihood on fees paid according to number 


of classes барра to be taking. The work is 
both physically and mentally exactmg, and four or 
five per week (each class meets twenty-four 


` times during the year) are enough to occupy а man's. 
entire bm It is clear that these extra-mural 
classes of adult three-year students constitute vitally 
im t areas of contact between the universities 
and the community, and their development, which is 
proceeding rapidly, needs very close attention. 


COMPARATIVE statistics of German university 
students in rgr4 and 1925 show remarkable 
changes in distribution among the various faculties. 
Students of medicine, the humanities, mathematical 
and natural sciences, and evangelical theology com- 
pen 10 1914 respectively 25, 21, ІІ, and 7 per cent. of 

total numbers; in 1925 these Em ев had 
shrunk to ir:5, 16, 8, and 3. Students of law, of 
political science, and of chemistry, on the other hand, 
increased from 17, 4, and т cent. to 28, 15-5, and 
5 per cent. The total num increased during the 
same period from 69,644 to 81,699, this last 
being smaller by nearly eight thousand than the 
corresponding figure for 1924. These statistics are 
taken from “‘ Academicus,” a useful handbook of 
information about German universities and poly- 
technics. The 1926 issue (published by ed 
Lorentz, Leipzig, price M2.40) includes, for the first 
time, particulars of the German-epeaking institutions 
of Austria and. Czechoslovakia. 
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Contemporary Birthdays. 


August 14, 1861. Sir Richard Threlfall, K.B.E., 
F.R.S. ў 
August 14, 1860. 
F.R.S. Я 
August 15, 1842. Sir Wiliam A. Tilden, F RS. 
August 15, 1871. Prof Grafton Elliot Smuth, 
F.R.S. ` 
August 16, 1863. 
F.R.S. 
August 18, 1831. 
August 19, 1868. 


Dr. Arthur Prince Chattock, 


Prof. Frederic Stanley Kipping, 


Mr. Ernest Noel, F.G.S. 
Prof. William Bulloch, F.R S. 





Sir RICHARD THRELFALL, who was born at Hollow- 
forth, Lancashire, was educated at Clifton and Caius 
College, Cambridge. He is chairman of the Fuel 
Research Board. 

Dr. СнАТТОСК was born at Solihull, Warwickshire. 
He is emeritus professor of experimental physics in 
the University of Bristol. 

Sur WiLLIAM TILDEN, the veteran chemist, to pc 
we offer our very hearty congratulations on the 
celebration of his eighty-fourth birthday, was born in 
London. Formerly а science master at Clifton 
College, he occupied next the chair of cbemustry at 


Mason College, Birmingham. On leaving there he 
became professor of chemistry at the R College 
of Saence, London, retiring in 1909. e Royal 


Society had awarded him in the previous year its 
Davy medal for his discoveries п chemistry. Sir 
William gave the Mendeléeff Memorial Lecture before 
the Chemical Society, in 1909, in all respects a 
masterly tion. Incidentally, we may recall 
that Mendeléeff's last appearance in London was їп 
November 1905, when he attended to receive the 
Copley medal of the Royal Society. 

Prof. С. Еліот $мттн was born at Grafton, 
N.S.W., and educated at the Universities of Sydney 
and Cambridge. Formerly professor of anatomy in 
the University of Manch , he now occupies a 
similar chair in University College (University of 
London). In 1912 the Royal Society awarded him & 
Royal medal in recognition of distinctive 1nvestiga- 
tions on the com tive anatomy of the braun. 
Prof. Elliot Smith is the author (among many works) 
of “ The Evolution of Man” (1924), and holds 
original views on the origin and diffusion of culture. 

Prof. Krpprine was born at Manchester and educated 


there at the Grammar School, at Owens College, and 
at the University of Munich. For some time he was 


on the teac staff of Heriot-Watt College, Edin- 
burgh, and next became a lecturer in chemistry at the 
Cen Technical College, London. In 1897 Prof. 


ышы ey ооа 
University College, Nottingham. The R Society 
awarded him its Davy medal in 1918 for investi- 
gations in organic chemistry. 

Mr. Ernest NOEL, who is in his ninety-fiflh year, 
is the of the Geological Soci of London. 
Educated at Edinburgh and Trinity College, Cam- 
bridge, he was elected into the Geological Society in 
1849, and thus has been seventy-seven years оп its 
то : 


Dr. М№пілАм BuiLocH was born at Aberdeen апа 

educated there at the University. Formerly aseistant 

fessor of pathology in University College, London, 

e has been, since 1919, Goldsmiths’ professor of 

bacteriology in the University of London. He ıs Hon. 
LL D. Aberdeen. 
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Societies and Academies. 


Paris. 


Academy of Sciences, July 5.—Gabriel Bertrand 
and M. Machebouf: The influence of nickel and cobalt 
on the action exercised by insulin on the dog. The 
results of experiments carried out on the rabbit have 
been given in ап earlier cómmunication: it is now 
shown that the addition of cobalt and nickel to insuhn 
causes similar effects on the dog and rabbit. There 
18 an increase in activity in both animals; cobalt has 
a greater influence than nickel—Gaston Julia: A 
series of polynomials connected with the conformal 
representation of simply associated areas —Luigi 
Fantappià: Analytical functionals which are functions 
of а finite number of linear functionals.—René 
Lagrange: Legendre functions of the first species 
‚ and certain associated functions —N. Gunther: The 
movement of a liquid filhng a simply associated 
domain which is displaced.—Henri Bénard: The 
deviations of the values of the frequency of vortices 
alternating with respect to the law of dynamical 
similitude.—Th. De Donder and Fr. Н. van den 
Dungen: The quantification deduced from Einsteinian 
gravific.—Léon Brillouin: The undulatory mechanics 
of Schródinger; a general method of resolution by 
successive approximations.—W. Н. Keesom: Solidi- 
fied тры Ws b om July 17, p. 81) —Jean 
Lecomte : - absorption spectra of cyclic 
derivatives. The infra-red on of 
derivatives of benzene, cyclohexene, and cyclohexane 
have been com and numerical data are given.— 
René Lucas: rotatory power of tartaric acid. 
The effects of the addition of such substances as boric 
acid, ic acid, urea, etc., can be explained as 
being due to the i илдә. of one new form, up A 
dextrorotatory, and in proportions varying with the 

ts. It is possible that the anomalies of malic 
acid follow a similar mechanism —P. Daure: The 
qualitative study of the fluorescence of bromine 
vapour.—R. de Mallemann: Magnetic rotatory dis- 
п and the dispersion of electric double refraction. 
rom theoretical considerations it is concluded that- 
the ratio ‘of Verdet’s constant to Kerr's. constant 
should vary inversely as the wave-length, or, alter- 
natively, the ratio of the magnetic rotatory dispersion 
to the di ion of electric double refraction should 
be equal to the corresponding ratio of wave-lengths 
This conclusion is verified tally for carbon 
disulphide and for camphor in hexane solution.— 
Paul Gabriel Girault:.A possible influence of com- 
mutation ‘on the stability of continuous current 
machines.—Georges Fournier: The absorption of 
jo by matter.—D. P. Konovalov: The heats of 
combustion of some hydrocarbons. Values are given 
for the heats of combustion of cyclohexene, methylene- 
cyclohexane, and dicyclohexane and the figures com- 
with those calculated from a formula given by 

ө author in an earller paper—A. Boutaric and 
С. Corbet: On the critical perature of solution of 
acrolein and water and on the molecular mass of 
soluble acrolein resin. The soluble acrolein resin 
studied is a polymer of ten molecules of acrolein.— 
— Surun: estimation of the adsorbing power of 
carbons.—E. Rouyer: The determination of some 
double salts in solution by the boiling point method. 

tal data for the double sulphate of am- 
monium and RSO, where Ris ada ako ae 
manganese, zinc, Magnesium, copper, and nickel, ап 
also double chlorides of the carnallite type.— — 
Holweck: The spectrom of the K series of the 
light elements. The K ntinuity of fluorine. 
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The advantages of the method of critical potentials 
are emphasised; it brings out the K discontinuity 
of fluorine at 684-2 volts very clear By combining 
the results of several workers, the Moseley curve from 
helium to рш 19 shown to be a straight line.— 
V. Ipatief and A  Andreevsky: The displacement of 
platinum by hydrogen under high preesures. The 
ү ыча of platinum from its solutions by 
ydrogen is a function of the temperature, pressure, 
concentration, and timé, and sonus of experiments 
in which each òf these factors was varied are given. 
The presence of metals such as won and mckel, 
especially in acid solution, tends to retain platinum 
in solution.—Daniel Florentin: The estimation of 
soluble silica in cements, mortars, and concretes.— 
Georges Denigés: The action of concentrated hydro- 
bromic and hydri acids on the cobalt ion А new 
reaction for nickel. A description of new colour 
reactions of cobalt with concentrated hydrobromic 
and hydriodic acids and of nickel with concentrated 
hydriodic acid.—André Job and Antoine Cassal: 
e fixation of carbon monoxide on an organic 
magnesium compound by means of chromic chloride. 
A solution of phenylmagnesium bromide is without 
&ction upon carbon monoxide, but the addition of 
anhydrous chromium chloride causes an immediate 
absorption of the gas. From the products of this 
reaction inacone, benzophenone, benzhydrol, 
diphenyl, diphenyl-acetophenone, and benzaldehyde 
were isolated. me minm-carbonyl is also 
produced —Marcel Delépine: A su isomer of 
methylene-amino-acetonitrile. Мева 
i nitrile. The substance previously described 
as an isomeride of methylanesdngniteila is proved 
to be the methylene derivative of imino-diacetom- 
trile.—Emile Votoček and F. Valentin: The optical 
inverse of natural rhamnose. Starting with sorho- 
deonic acid, @-thamnose has been prepared; it has 


all the pro of natural rhamnose except that 
its rotation 18 of te aign.—F. Salmon-Legagneur : 
The action of ethyl-magnesium bromide on the methyl 


ether of the a-mononitrile of camphoric acid The 
products of the reaction are a-ethylidene-camphidone, 
and а second nitrile alcohol.—Octave Bailly and 
Jacques Gaumé: The thesis and hydrolysis of 
glyceromonophosphoric di-ester ; ceromono- 
phosphoric acid and the constitution -of orthophos- 
phoric acid.—René Delaplace: The aration of 
cesium eosinate. Cesium hydroxide is treated with 
the theoretical quantity of acid eosin to prepare the 
eosinate. "Details are given of the preparation of the 
eosin and of the cesium hydroxide, together with the 
method of recovering the cesium.— — Viret: New 
observations relating to the rodent fauna of Samt- 
Gérand-le-Puy.—Mlle. G. Bonne: The nature of the 
floral section in the belanes.—M. Bridel and 
С. Béguin: A new glucoside, hydrolysable by rhamno- 
diastase, from the fresh flowers of Ulsx 
ewropaws. Details of the extraction, chemical and 
physical properties of а new glucoaide, to which is 
given the name ulexoside. сте the methyl- 
pentose reaction, and ee oe MN 
diastase giving a sugar and ulexogenol——À. Sartory, 
R. Sartory, and J. Meyer: The study of the action 


of radium on “s hor quen in culture on 
dissociated and Rate eie media.—M. and Mme. 
A. Chauchard: The action of curare on the electrical 
apparatus of the o (T marmoraia). The 
curarisation of the electrical a tus of the torpedo 
neceesitates the use of relatively large doses of curare. 
ar ee ae Ms 

cal —G. А. Nadson and M. N. Meisi: 
The m of the action of chloroform on hving 
matter. Description of the action of chloroform on 
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a yeast (Saccharomyces Ludwig), the observations 
belg 80 arranged that the same cell was studied 
throughout.—Pierre Girard and Edouard Peyre: 
The suppression of shock and modification af the 


anaphy. senmbilisation certain fluorescent 
colo matters. The colloidal mechanism.—Charles 
Pérez: Some secon sexual characters 1n Galathea. 


—Lonuis Коше and n Bertin: The T dius ic 
with com metamorphoses ушыр osis 
of No At PLN qu Mathias: The 
evolutive cycle of a trematode of the family of 
the Echinostomide (Echinoparyphium recurvaium).— 
Robert Regnier and Pussard: The constitution 
of the reserve stores of Microtus arvaiss (field mouse), 
and its importance for the multiplication of this 
rodent.—E. Aubel and L. Genevois: Researches on 
the reduction of thionme by various organic sub- 
stances, in the absence of air and lght.—L. Luts: 
The soluble ferments secreted by the E ruere os, 
Oxidising actions.—]. Sabraxés: Spirochetea in 
experimental peritonitis by intestinal perforation in 
the guinea-pig, 5 

7 САРЕ Town. 

Royal. Society of South Africa, June 16 —R. Н 
Barnard: A study of the freahwater isopodan and 
amphipodan C of South Africa. A general 
account of the bi of Phreatoscus ; 
including -a cürious habit of estivation, and certain 
tendencies fo variation, is given. Р. capensis 18 
closely allied to Р. australis ; both forms are regarded 
as being the direct descendants of the ancestral 

irps represented by the fossil les wianamattensis. 
A ор of the family Jeride having 
affinities with the Australian genus Heterias 18 
described. Several new species of ‘blind ' gammands 
are described ; the localised habitat of tbese ' bhnd ' 

es 18 epar with the Rn distribution of 
tho e species. eaioicus capensts is 
confined to old and mature valleys in the less highly 
tilted mountains, and 1s not found now outside the 
limits of the effective deposition of moisture from the 
clouds formed by the S.E. Trade winds. The finding 
of а fossil species of Phreatoicus shows that the tribe 
was both & ic and c, and rules out 
the theory of а migration of northern via 
the Andes into Australasia —S. Н. Haughton: The 
river system of S W. Gordonia : In the last few miles 
of тїз course, the Molopo River shows all the characters 
of rejuvenation impressed upon a mature stream— 
waterfalls, a winding deep gorge, and old river-gravels. 


This rejuvenation is due to the recession of the. 


^ Aughrabies Falls past the mouth of the Molopo and 
the consequent cutting-back of the Molopo Falls to 
- their present position. There is no ent stream 
in the Molopo now. The tributaries of the Orange 
to the west of the Molopo in Gardonia have arrived 
at a more mature stage, although they are d 
entrenched. The cessation of eromve action in S W. 
Gordonid seems to have been an event of geologically 
recent date.—B. F. J. Schonland and J. Ку 
Measurements of the electric fields of thunderstorms. 
An observatory for the study of electrical meteorology 
' was pix eee on the farm Gardiol, near Somerset 
East, anuary 1926, and a photographic recording 
apparatus similar to that designed by C. T. R. Wilson 
has been in use. Ё 


Rowe. 


Pontifical Academy of Sciences (Nuovi Lincei), May 
24.—Stein: Double stars in the astrographic cata- 
logue of the Vatican zone.—Colonnett!: Experi- 
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mental investigations on elastic co-actions.— Sesini : 
Elastic co-actions.— Pugno: Study of the com- 
tors ш use in optical iments on elasticity.—, 
uigioni: New species of blind et acta (Duvalttes 
Franchstis) discovered by Baron Carlo Franchetti in 
a grotto near Subiaco (Central Italy) —Luigioni: The 
specific validity of Anosa a—Pagnini: The 
hypotheses serving as foundation for the undulatory 
theory of hght.—Palaxxo: Geophysical observations 
relating to the total eclipse of the sun.—Palazxo: The 
magnetic contour of Somaliland.—Silvestri: Pseudo- 
nummulites in the tertiaries of Tuscany. 


SYDNEY. 


Linnean Society of New South Wales, May 26.— 
Rev. H. M. R. Rupp: Further notes on the genus 
Pterostylis Records are given of five additional 
species, together with corrections and additions to 
some of the previous notes on the genus.—E. W. 
Ferguson: Revision of Australian Syrphide (Pt 1). 
Little attempt has hitherto been made to deal system- 
atically with the Australian species. Keys for the 
separation of the subfamilies, and for the identification 
of the species of Cerioides, Eristalis, Helophilus and 
Microdon are given. Twenty-three species are de- 
scribed as new.—P. D. Е. Murray: А experimental 
study of the development of the li of the chick. 
Grafts on to the chorio-allantoic membranes of seven- 
day chicks, of the limb buds and ents of limb 
buds of three-, four- and five-day chicks, and of limb 
anlagen at earlier , show the limb @ en to 
have ın в high degree the power of self-differentiation, 
their development being apparently independent of 
other n8 of the chick, except for the blood supply. 
The limb bud is a mosaic structure. Ends of skeletal 
elements may develop normal joint structures in the 
absence of the nei Кошан element upon which 
the joint would normally work.—R. Greig-Smith: 
The influence of certain colloids upon fermentation 
je 3). Fuller's earth and aeration in the alcoholic 
ermentation. Judging by the action of fullers 
earth, the mineral colloids have an action of their 
own in accelerating the activity of yeast in the 
fermentation of dextrose. Their faculty of assisting 
the dispersal of dissolved carbon dioxide does not 
explain their action, for when the fermenting fluids 
were aerated, the colloid still hastened the fermenta- 
tion. - 


VIENNA. 


Academy of Sciences, June 17.—V. Oberguggen- 
berger: The scittllation of the stars. A coarse 
diffraction grating was fixed to a telescope so that the 
gia was parallel to the daily motion. e telescope 

ing fixed, the star traversed the field and showed a 
spectrum trace on the photographic plate. In this 
way the Innsbruck Observatory has examined the 
frequency of the scnüllation.—G. Rximaun: The 
formation of organs from adventitious buds in 
Tolmiea Менғыѕи. An attempt to trace the influence 
of the ratio between carbohydrates and mineral salts 
in forming leaves or roots.—M. Kofler: A simple 
definition of the inconstancy of a natural phenomenon. 
—]. Pircher: Ап apparatus for registering the 
squalliness of the wind connected to a es' anemo- 
graph.—V. Conrad: Fluctuations of seismic activity 
in various fold-regions.—A. Wagner: Wind registra- 
tions on the 150-metre high radio tower at ср 
Germany.—W. Schmidt: Experiments with mode 
on the influence of the rotation of the earth on the 
course of rivers. 
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Educational Training for Overseas Life. 


OT the least significant feature of the third 
report of the Committee appointed by the 
British Association to consider the Educational Train- 
ing of Boys and Girls for Overseas Life, presented at 
the Oxford meeting, is the emphasis which is laid upon 
the social importance of agricultural and other prac- 
tical studies. The Committee rightly states that the 
intellectual and cultural aspects of practical studies 
are too often overlooked or regarded with contempt 
by educational authorities who fail to appreciate the 
clearer vision which accompanies contact with reality 
and the greater interest which practical work, even if 
vocational in aim, arouses in the pupils themselves. 
As Mr. H. W. Cousins aptly remarked, in the discussion 
on the report, the purpoge of education should be to 
create an interest in doing things, not in merely talking 
about them, a sentiment which was warmly applauded 
by H.R.H. the Prince of Wales, who was present. 

While it is true that the work of Prof. Nunn and 
other educationists is gradually modifying the attitude 
of teachers in schools towards practical work—not 
merely work in a chemical or physical laboratory—it 
is equally true thgt their efforts to combat ‘ education 
by book’ are hampered and discouraged by most 
examining bodies. The capacity of the ‘ bookish’ 
pupil is easier to assess than that of the pupil whose 
main interest lies in acquiring understanding of, and 
the capacity of participating in, the activities of his 
particular environment. A board of examiners sitting 
In one-of the great centres of learning, however well 
intentioned, must find it exceedingly difficult catering 
for the needs of pupils in various environments, whose 
education is ‘practical’ and suited to the special 
environment, but of which the examiners themselves 
can know very little. Their difficulties would be 
increased if education authorities in those of our 
overseas territories, which are connected for examina- 
tion purposes with English universities, desired to 
develop a schools curriculum based on the special 
needs of the countries they serve. 

'The point might well have been made by the Com- 
mittee on Overseas Training that the education of boys 
and girls in our Dominions, Dependencies, and Crown 
Colonies is more ‘ bookish’ and less adapted to make 
them capable of ‘deliberate adjustment to their 
environment '—Aafter all, the true purpose of education 
—than that which is given at home. There, those who 
Are charged with the responsibility for the evolution 
of & system of education have generally accepted 
unreservedly the system evolved to suit a very different 
environment. Instead of basing their system upon 
the needs of the many, they have subordinated it to 
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the English examination system in order to cater for 
the needs of the very small number of pupils who may 
proceed to England to pursue their further studies. 
Certain education authorities in Ceylon, it is stated, 
send to a biological station in England for specimens 
of British marine and other material prescribed for 
study by one of our examining bodies. It would seem 
obviously the better course for the examining body to 
prescribe for study some of the specimens which abound 
in Ceylon. | 

Кёпуа Colony, the only East African territory where 
public provision is made for the education of European 
children, is an abject slave to the tyranny of the 
London Matriculation and the Oxford and Cambridge 


- Local (so called) examinations. Most of the children. 


educated in the[State schools in Kenya will certainly 
never leave East Africa for а further course of study 
in Great Britain. The environment to which they have 
'to adjust themselves is essentially agricultural; an 
environment which demands an understanding of the 
black races, and & sound knowledge of the elementary 
principles of social and personal hygiene, and .human, 
animal, and plant diseases ; in other words, an educa- 
tion where the bias should be agricultural and otherwise 
practical, where Work in the field and workshop and 
laboratory should be the basis of the instruction in 
science and elementary anthropology the basis of the 
' humanistic' studies. Nothing of the kind has been 
attempted. The syllabus of instruction is that pre- 
scribed for the ‘ literary’ side of the English examina- 
tions; there are no workshops, there are no labora- 
tories, there is no provision for practical work in the 
field. Where ‘science’ instruction is given at all it 
is ‘out of the text-book.” What knowledge the children 
have of the native races is acquired m a school of 
experience which is calculated to breed contempt for 
them, and sow seeds of racial antagonism. Both the 
blacks who come within the sphere of influence of the 
State schools, and the Indian children, are being better 
educated than the children of the Europeans. 

The most obvious commentary upon the type of 
instruction given in schools in Australia is the dis- 
proportionate size of its cities. Appeals for immigrants 
are made to compensate for the flight of colonial-born 
agriculturists from the land to the social amenities of 
towns, and the reluctance of Australia’s urban un- 
employed to transfer to the land. Much the same 
problem faces all our self-governing dominions. This 
problem of education is of world-wide significance and 
of especial importance to the British nation, which 
bears a grave burden of responsibility for the develop- 
ment of so great a proportion of the world’s natural 
resources and of the backward races. It is sufficiently 
important to command much of the attention of the 
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statesmen of the Empire who will shortly be gathered 
together for another Imperial Conference. Education 
is not a subject remote in its bearings upon Imperial 
policy; it lies at the root of it. Upon the type of 
instruction which is given in our educational institutions 
at home will depend largely the character and outlook 
of the administrators of the scientific and technical 
experts in tropical possessions, and of the settlers in 
British dominions. Administrators could be produced 
whose training and educational achievements would 
be a guarantee that they would combine understanding 
of the problems inherent in the development of the 
natural resources of a country and the development of 
the soul of a people; arid the scientific and technical 
services could be manned by those who combined 
knowledge of their craft with understanding of primitive 
crafts and a realisation of the social and political 
significance of the introduction of European ideas and 
processes among backward peoples. 

If the needs of the better instructed elements among 
the Britons who proceed overseas are such as to demand 
considerable changes in the education which is given 
them as а preliminary training, the ‘needs of the 
secondary school boys and girls destined for overseas 
work is greater. Whether they go to the tropics, where 
they must perforce have intimate contact with back- 
ward peoples, or to the self-governing dominions, there 
are certain obstacles which ‘ personality’ alone cannot 
overcome, but ‘character’ based upon knowledge, 
capacity, and grit can. Prejudice against a new- 
comer wishing to introduce new methods into pro- 
duction is the commonest of diseases. But prejudice 
is not best overcome by pandering to the ‘oldest 
inhabitants’ fixed notions of what is right, but by 
proving the greater efficiency of the new. It is 
doubtless true, as Mr. Ormsby-Gore said at Oxford, 
that overseas farmers prefer to deal with ' raw ' rather 
than instructed new settlers, that they prefer a man 
who has had no agricultural training in England to 
the man who has, because the methods overseas are 
vastly different from those at home. It does not 
follow, however, that the overseas man on the spot 
is sound in his prejudices. His methods may be 
thoroughly unsound. The home-trained man's methods, 
even applied in a new country, maybe thoroughly 
sound in principle. 

The most important aspect of the problem of land- 
settlement is the outlook of the settlers upon their 
work. Not the least significant feature of the flight 
from the land is the material sacrifices which those 
who are forsaking agriculture are prepared to make 
for the greater amenities of town life. The, only 
apparent remedy lies in an education system which 
will bring greater contentment to the comparatively 
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isolated land worker. It is not easy to prescribe the | the supply and it is impossible to fll many of the 
exact form which this remedy must take, but it is | vacancies "which existed. This he contrasted with 


fairly clear that it must depend upon the quickenmg 
interest of the workers in their vocation. No greater 
harm could be done to the cause of agriculture than by 
ceaseless reiteration of the material benefits arising 
‚ from jts pursuit. There is a limit to credulity and 
gullibility. А 

What is wanted is for the Imperial Conference to 
take an intelligent interest in this problem. It-is 
more vital than tariffs ; without even a partial solution 
much of the work of the politician and financier and 
trader will be wasted. An Imperial Education Com- 
mittee is of more importance even than an Empire 
Marketing Board. It will not suffice to refer the 
problem of education to a committee of expert 
educationists; the responsible leaders among the 
statesmen of the various dominions and Crown colonies 
must be prepared to consider the whole problem with 
the experts and to make their own contribution to the 
discussions. They must let the educationists know 
what they hope from them: they must be prepared 
to fight for the necessary changes in educational policy 
in the countries for which they are responsible. Above 
all, they must assist the true educationist to rid himself 
of the examination blight. They must encourage a 
spirit of experimentation in educational method and 
realise that a stereotyped Prussian system of instruction, 
towards which we have been retrogressing while even 
the Prussians themselves have commenced to react 
against it, will kill the soul of any people. 

The eminent persons who spoke at Oxford, ostensibly 
in support of the recommendations of the Overseas 
Training Committee, cannot be said to have laboured 
_ the essential features of the report. They gave the im- 
pression that a social veneer was a greater attribute to a 
man than social qualities. It cannot be overemphasised 
that the latter depend upon knowledge based upon a 
sound education system. According to one speaker, it 
was more important for a man proceeding overseas to 
have gone to the right type of school than it was for 
him to have acquired the right kind of knowledge, based 
upon an intensive technical training. It is a pity it 
is not more general recognised that this curious 
snobbery is responsible for more of the defects in our 
administration system and our comparative failures 
in Imperial affairs than any other factor. 

One other point which emerged in the discussion is 
of some interest, and this is tbe one which was raised 
by Mr. Ormsby-Gore in connexion with the staffing of 
the education and scientific services in the Crown 
Colonies. He stated that the Crown Colonies are in 
the greatest need of expert educationists and first-class 
_ scientific advisers. At present the demand exceeds 
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the ease with which the late German administration 
in East Africa had built up its wonderful research 
-institutions. It can only be hoped that this was not 
special pleading on the part of Mr. Ormsby-Gore to 
justify the chronic neglect of the British administration 
of once world famous institutions. The fact is that 
it is only within the last two years that the slightest 
appreciation has been displayed, either by the local 
governments of East Africa or by the Colonial Office, 
of the obvious fact that upon the education and 
scientific services the whole future of East Africa will 
depend. There would be no difficulty in obtaining 
the personnel for either of the services if the proper 
inducements were offered, and if the Colonial Office 
and the other governments would realise that it is not 
merely material inducements which will make the 
East African services attractive ; conditions of service 
are just as important as salary, and the Colonial 
Office should realise that it is sometimes possible to 
offer a large salary without attracting candidates, 
because the acceptance of the post would rob the man 
appointed of all title to the respect of his fellows. 





Indian Witchcraft and Primitive Forms of 
Belief. 


Religion and Folklore of Northern India. By William 
Crooke. Prepared for the Press by R. E. Enthoven. 
Pp. iv.+471. (London: Oxford University Press, 
1926.) ars. net. 


HEN the history of the study of ‘ things Indian ’ 
is written, the name of the late William 
Crooke will rank high. His erudition was vast, and his 
range of reading immense, while bis sanity of outlook 
and grasp of matters of fact guided him among the 
many pitfalls which have beset the paths of theory in 
Indian ethnology. It was these qualities which made 
him а particularly safe guide to the student and 
&ccounted largely for the high repute of the pioneer 
work in his little book “ An Introduction to the Popular 
Religion and Folklore of Northern India," first published 
in 1894. It was reissued in 1896, and is now published 
posthumously in & third edition, but entirely rewritten 
in the light of further-information. 

It is scarcely necessary to stress the importance of 
Crooke's work in the study of the primitive religions 
of India. His contact with the village population in 
the course of his duties as an official of the Civil Service 
led him to the study of their beliefs and ritual. These 
he found represented & type very different from those 
of the priestly class and those described in the sacred 
books of the Brahmans. His investigations ranged 
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over the whole of northern India to the Nerbada River, 
‘and took in the population of the west coast and the 
Deccan. This area had been overrun by many waves 
of foreign incursions flowing over an indigenous popula- 
tion. Its inhabitants included primitive Mongoloids, 
represented by the tribes of the Assam frontier and the 
Kols and allied tribes, Dravidians such as the Gonds 
and Oraons, and in the Punjab, Indo-Aryans, Persians, 
Greeks, Sakas, Indo-Parthians, Huns, and Mongols. 

The study of this medley of races revealed that the 
superficial uniformity of the widely adopted Hinduism 
embraced a variety of beliefs ranging from primitive- 
animism to the worship of deities of the orthodox 
pantheon. In fact, Crooke’s researches showed that 
while some conformed to Hinduism, owing to the rise 
in social status which followed the adoption of Brahman- 
ism, and yet retained the cults of their tribal deities, 
athers regularly resorted to the village, caste, or.tribal 
godling in times of crisis, drought, famine, or pestilence, 
On the other hand, there went on pari passu a process 
of adoption of the godlings of the animistic peoples into 
the Hindu pantheon. Of such were the benign Devi, 
traced back to one of the manifestations of Dharti, the 
earth mother, Kali, a deified tigress, and on a lower scale 
not yet fully of orthodox rank, Hanuman the ape and 
Ganesa the rat. These latter are the Dvür&palas, 
‘ doorkeepers,’ of the temple of the greater gods. The 
story of these local deities and of their development out 
of the strictly local cult into a more widely, or even 
generally, recognised object of worship is a pregnant 
chapter in the history of religion. 

It is not without significance, and it is at the same 
time interesting to note, that among the many "heroes 
who are objects of a cult appear the names of several 
Englishmen and an Englishwoman, whose tombs are 
treated with special reverence and to whose spirits 
offerings are made. The ghost of Capt. Cole, killed in 
1804, is propitiated with offerings of wine and cigars ; 
another, the spirit of a bibulous official, with beer and 
whisky; while the tomb of Col. W. Wallace of Sirur 
in Poona is worshipped on Thursdays and Sundays 
* in fulfilment of vows made for the cure of barrenness.” 

It would be difficult to single out any one topic as 
especially worthy of mention where so much is of 
interest and importance, whether in relation to the 
more primitive forms of belief among the Indian peoples 
themselves, or as affording material for comparative 

“study. There is, however, one line of inquiry for which 
the religious, social, and racial conditions make northern 
India an especially promising field. Dr. Crooke’s last 
chapter deals with the black art and witchcraft—a 
subject which offers occasion for many interesting 
questions. What, for example, is the relation between 
practitioners of white and black magic, and at what 


NO. 2964, VOL. 118] 


stage of development do they- become differentiated ? 
The Shaman, or medicine man, who may, and indeed 
often does, practise both forms of magic, develops on 
one hand into the orthodox magician or priest whose 
function is normally exercised to the advantage of his 
social group and its members, on the other into the 
witch whose action is malevolent and anti-social. The 
priest may still practise black magic, as do some 
Brahmans, with impunity. The Jackdaw of Rheims 
was cursed ‘ by book and by bell’ as effectively as if he 
had been the victim of the blackest magic. The witch . 
is destroyed or cast out. ` 

The term ‘ witchcraft’ is constantly used loosely in 
describing magical practices of primitive peoples, but 
it should imply more than the occasional use by any 
individual of magical practices for malevolent purposes. 
The witch of northern India as described by Dr. Crooke 
is one who performs harmful acts through the control 
of evil spirits. In European witchcraft, while the basis 
of the belief was purely magical, as can be seen even in 
the Bull of Innocent VIIL, where the witch was said 
to blast crops, harm cattle, and bring disease and death 
to human beings—just as the Indian witch—yet the 
essentia] element in the legal and theological definition 
of а witch was the fact that she had entered into а 
compact with the devil from whom her power was 
derived. This no doubt goes back to the practice of 
the early Christian Church, which regarded backsliders 
into paganism as devil worshippers, and witchcraft was 
closely connected with heresy. But it is also signifi- 
cant that the Templars, who were reputed to have 
brought their alleged magical practices from the 
East, were accused of trafficking with and controlling 
evil spirits. 

Indian witchcraft affords some curious and interesting 
parallels to the European belief. The witch is marked 
out by her appearance. Dhanwürs in the Central 
Provinces, for example, detect a witch by the sunken 
and gloomy appearance of the eye. Ovid mentions a 
double pupil as characterising a witch; in Wales she 


-can be detected by the inversion of the image reflected 


in the eye. Unlike the European witch, almost in- 
variably a hag, the Indian witch is beautiful. -The 
witch acquires her art by a course of instruction. 
Among the Santals the novice, with a lamp in her hand 
and a broom tied to her waist—note the appearance 
of the broom—is taken to be married to one of the 
Bongas or spirits. The parallelism of the European 
methods of initiation is not exact but is sufficiently 
close. Again, Indian witches possess familiars, a cat 
or a tiger, and they themselves take on animal form. 
The use of a waxen image to harm an enemy, a practice 
which goes back to early Babylonia and Egypt, and is 
familiar in European witchcraft, is also noted. One of 
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the most remarkable feats of the Indian witch in this 
connexion is the ‘abstraction of and eating-a man’s 
liver,’ of course without his knowledge until he realises 
that he has been bewitched and in what manner. 
European witches sometimes ‘extracted the heart’ in 
much the same way. Finally, in both Europe and 
India a witch is detected by casting her into Water 
to see if she will sink or float. А 

We may conclude with & much travelled story. Lona, 
an Indian witch noted in legend, performed an incanta- 
tion for a young man over a hair supposed to belong to 
the object of his affections. Unfortunately for him, he 
had been deceived by a slave and the hair had been 
taken from a sieve which burst into the room immedi- 
ately the magical rite had been performed. The same 
story is told of John Fian, the leader of the witches who 
conspired against James I.; but in his case the hair 
was that of a heifer, which incontinently pursued him, 
to his great’ embarrassment and confusion. 


Storm and Stress. 


(1) Pleasure and Pain : a Theory of the Energic Founda- 
tion of Feeling. By Paul Bousfield. Pp. x+114. 
(London: Kegan Paul and Co., Ltd. ; New York: 
E. P. Dutton and Co., 1926.) 4s. 6d. net. 

(2) Ths Adolescent Girl: a Book for Parents and 
Teachers. By Dr. Winifred Richmond. Pp. ху+ 212. 
(New York: The Macmillan Co., 1925.) 55. net. 

(3) The Gang Age: a Study of the Preadolescent Boy 
and his Recreational Needs. By Dr. Paul Hanly 
Furfey. Pp. xiv+189. (New York: The Mac- 
millan Co., 1926.) 8s. 6d. net. 

F recent years, emotion as the driving and guiding 

Ў principle, which shapes our lives and deter- 

mines our behaviour, has occupied the attention of 
psychologists to a greater and greater extent. More 
particularly have they attempted to study from a 
scientific aspect that period of difficulty through which 
every boy and girl must pass as the simpler adjust- 
ments of the home give place to the wider emotional 
relationships of society. To the individual adolescent 
the period is still as stormy as it was to Goethe, and 
the adult is only groping his way to an understanding 
which will enable him to help. The question of what 
emotion is remains unsettled, and while all authorities 
regard the affective reactions of pleasure and pain as 
important constituents, they are by no means unani- 
mous аз to their exact relation to appetite, instinct, 
and emotion. 

(т) Dr. Bousfield has approached the problem of 
pleasure and pain by attempting to explain the apparent 
paradox of the pleasure of enduring pain. First of all, 
he maintains that the fundamental disposition in all 
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animals is a reaction to stimuli іп such a way that 
tension will be reduced. Even such instincts as self- 
preservation and-race preservation are not innately 
given, but the result of'sociàl influences in each genera- 
tion. He demonstrates the rise and fall of tension by 
means of diagrams, and points out that pleasure does 
not exactly correspond to the fall of tension, since the 
maximum of pleasure depends rather on the rate than 
on the extent of the fall. 

During life, tension is never completely relaxed, 
since there is always в degree of postural tone in all 
tissues. There may be no conscious awareness of this, 
but there may be an unconscious desire to retreat from 
this permanent tension (the death instinct of Freud). 

With the advent of prospective imagination, pleasure 
may be induced by the prospect of relief of tension, 
and as a result a temporary slight diminution may 
ensue, although it still persists at a relatively high 
level. This may prolong and intensify pleasure, and 
with the alternations of prospective relief and actual 
imposition of tension the subject may even experience 
pleasure in painful situations. 

(2) Without going into the abstruse question of the 
derivation of emotional reactions, Dr. Richmond, in 
“The Adolescent Girl,” deals with the difficulty of 
adjustment of these reactions to the demands of 
society. A brief survey is undertaken of primitive 
cults and ceremonies in relation to the change in the 
girl’s life, and a description is given of the physical 
and mental alterations incident to puberty. She 
points out that neurosis and delinquency easily arise 
out of the conflicts of this time, and that it is & matter 
of some wonder that the ‘normal’ girl does emerge 
from the welter of conflicting subjective impulses and 
objective influences. No attempt is made to discuss 
the root causes of troubles which arise, but sound 
advice is given to parents and teachers as to the up- 
bringing of the adolescent, so that they may be alive 
to the possibilities of disaster and recognise the early 
signs of trouble, to the end that skilled assistance may 
be sought before it is too late. 

(3) Similarly, Dr. Furfey deals with the preadolescent 
boy of ten to fourteen years, a period which he desig- 
nates the gang age, since the child ceases to be indi- 
vidual and discursive in his interests, but concentrates 
his whole attention on the work of his activities in play. 
Dr. Furfey regards this phase as one of paramount im- 
portance in the normal development of the boy, and 
therefore one which ought to be supervised most care- 
fully and skilfully. He quotes several case records to 
illustrate derivations from the normal at this time, 
and gives good advice as to the proper management 
of the child at this period of life. As he points out, the 
average child spends much more time in recreational 
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than in intellectuel activities, and educationists may 
have neglected the former too much in favour of 
the latter. It may be advisable for the boy to be 
allowed a certain freedom to follow his individual 
bent in recreations, but during the gang age, when 


individualism is in abeyance, guidance is both whole-' 


some and necessary. R. G. G. 








Root Habits ‘an Growth. 


Root Development of Field Crops. By Prof. John E. 
Weaver. (McGraw-Hill Publications in the Agri- 
cultural and Botanical Sciences.) Pp. xii- agr. 
(New York: McGraw-Hill Book Co., Inc.; London: 
McGraw-Hill Publishing Co., Ltd., 1926.) 155. net. 

ROM time immemorial observations and notes 
have been made on the aerial growth of crop 
plants under varying conditions of cultivation, and an 
extensive literature has arisen thereon. On the other 
band, the subterranean growth has received little 


attention, and accurate information as to the relation ` 


between shoot and root growth is remarkably meagre. 
During recent years a few investigations have attempted 


“to remedy this, the most notable contributions being 


those of Howard in India, and Prof. Weaver and other 
workers in America. The mechanical difficulties of 
root investigations i» stfu are such that satisfactory 
work can only Бе done where the soil and subsoil are of 
such a nature as to permit excavation without undue 
expenditure of time and labour and excessive danger of 
breaking the roots while their course is being traced. 
During the last twelve years Prof. Weaver has exten- 
sively developed the technique of root excavation by 
means of systems of trenches, and the volume under 
review aims at presenting the main American results 
which have been set forth in detail elsewhere. 

. The preliminary chapters deal briefly with soil 
characteristics as correlated with plant growth, and an 
excellent epitome is given of root structure and develop- 
ment, an elementary aspect of matters which is seldom 
lucidly explained. From the general point of view, one 
of the most important sections is that dealing with root 
habits in relation to crop production. Root growth is 
often extremely rapid, being so much as ф inch per 
day in grasses and 2-24 inches per day in maize, the 
total root development being extraordinarily great as 
compared with the top growth, especially in the early 
stages. The ratio between the dry weight of shoot and 
root is often used as a standard of comparison between 
different plants, but scarcely represents the truth. The 
real measure of the functioning of a root lies in its 
absorbing surface, and в very finely branched root has 
& much greater surface and is far more active in working 
than & thick, heavy root with few branches. 
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Weaver opposes the idea, often stated in standard 
text-books, that crop plants in general are shallow- 
rooted and that only the top 6 or 8 inches of soil are 
suitable for growth. А consideration of the conditions 
under which root investigations have been carried out 
in various places, however, would lead one to suppose 
that the nature of the subsoil must play a most im- 
portant part with regard to root penetration and the 
absorption of water and nutrients. In deep, easily 
worked soils and subsoils, such as apparently have been 
investigated in Nebraska, most crops are able to pene- 
trate well, to develop an extensive root system, and so 
to commandéer Jarger stores of deep-seated water and 
food supplies. In other areas, where a comparatively 
shallow soil overlies a heavy intractable subsoil, many 
crops are unable to penetrate far and so gain a character 
for being shallow-rooted, while a few are able to go ' 
rather deeper in spite of the subsoil, and are therefore 
considered to be inherently deep-rooted. Further work. 
under varying soil coriditions will be needed to clear up 
many of the debatable points raised in the present 
volume. In humid regions the unproductiveness of the 
subsoil is recognised, whereas in arid regions this is not 
so. Greater root development occurs where plant food ` 
is plentiful, and this has an important relation to 
agricultural practice, influencing the depths of manuring, 
the type of fertiliser used, and the depth of ploughing, 
according to the crop grown. ‘Tillage methods, as such, 
may not influence root habit directly, the changes in 
growth induced by tillering being really in response to 
differences brought about 1n the physical and chemical 
conditions of the soil and ‘subsoil. Varying rooting 
habits may be turned to commercial advantage, for by 
growing mixed crops, which tap different soil layers for 
their water and nutrients, an increased total yield may 
-be obtained. The reason that some weeds are more 
detrimental to certain crops than others may be because 
they absorb water and nutrients from the same level as 
the cultivated plants. 

The root habits of native plants afford а useful 
indication as to soil conditions, and give some guide as 
to the crop plants that are most likely to succeed. This 
is specially the case in areas where the water content. 
of the soil is the chief limiting factor to growth, the 
prevalence of scanty, short vegetation indicating con- 
ditions that are unfavourable or even hazardous for 
crop production. The detailed investigations on the 
root growth of individual crops not only bring out 
clearly the difference between one trop and another, 
but also the variation induced by different methods of 
cultivation, such as by spring and autumn sowing in 
wheat. In barley and sugar-beet, particularly, root 
penetration is much affected by the type of subsoil, as 
over & dry. subsoil a mass of roots is formed in the 
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surface soil, whereas deep penetration is achieved under 
other conditions. І 

An outstanding feature of these investigations is the 
care and accuracy with which the illustrations have 
been prepared. Photographs and ordinary sketches 
proved unsatisfactory in field work, and a method has 
been evolved whereby each root, as it is traced, is 
mapped into position on а vertical scale, horizontal 
maps also being made for certain plants, such as 
pumpkins, maize or cacti, in which the roots spread 
widely. A description is given of the method of excava- 
tion which has proved so remarkably successful on the 
type of soil dealt with, and a good bibliography rounds 
off a volume which fills a definite gap in the annals of 
agricultural botany and suggests many starting-points 
for further investigations. W. E. В. 





Our Bookshelf. . 


Animals of Land and Sea. By Austin H. Clark. 
ibrary of Modern Sciences.) Рр. xxxiv+276. 
ew York: D. Van Nostrand Со.; London: 
hapman and Hall, Ltd., 1925.) 155. net. 


Tms is a good book, but misses being a very good book. 
It is full of interesting facts, but they are not always 
wellarranged. Mr. Clark's knowledge is extensive and 
often peculiar, but he has not digested it well: too 
many of the chapters read like the outpourings of a 
notebook, not free from unnecessary repetition. 
Finally, the numerous figures are so dispersed through 
the book that they can scarcely be said to йыт 
text: thus, opening at random, one finds thirty-four 
drawings of “biting and parasitic flies, and some 
maggots and pupae of flies ” facing a page that deals 
with flying-fish. pM flies were discussed some 
hundred pages earlier, but there was in the text no 
reference to these figures ; for any further explanation 
. of them one must hark back to the list of text-figures. 
Possibly the publishers are responsible for this lack of 
co-operation, for it is & too common fault in popular 
books written to order. None the less, the authors 
are to blame, and it is surprising to find a man of Mr. 
Clark's vigorous personality permitting this indignity. 
Towards the end of the book the method improves. 
Thé chapter on animal flight is on the whole excellent : 
it works out certain 1deas and subordinates the facts 
and observations—many of-them original—to the 
main arguments. Yet even here some of the cargo 
might have “been jettisoned with advantage. The 
chapters on “The Basis of Life in the Sea,” “The 
Intermediate Foods of the Sea,” and “ Тһе Ocean and 
the Land”—a contrast between their inhabitants— 
also puts the facts in a novel light that may reveal 
points of interest even to those who know them already, 
and may suggest fresh lines of inquiry. We are 
acquainted, in a sort of a way, with hundreds of facts 
that we do not realise ; we must fit them into a scheme 
and see their mutual relations before our acquaintance- 
ship matures into knowledge. It is because Mr. Clark 
has acted increasingly on this principle ‘that his later 
chapters are more effective than his earlier. The 
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nultimate chapter—" Lifes Borderlands ”—which 
binis together the extremes of temperature, pressure, 
and the like, under which life can exist, is remarkably 
interesting. 3 

To write & book of this kind in such & way as to 
attract a large public is no easy task. The entire and 
not wholly inexplicable ignorance that most otherwise 
well-educated people display regarding their fellow- 
creatures, especially the inhabitants of the waters, 
presents an almost insuperable obstacle to the writer 
or speaker who wishes to interest the ordinary man in 
these aspects of life. We hope Mr. Clark will be found 
to have succeeded, for his aim, prudently kept in the 
background, is one with which readers of NATURE will 


sympathise. 


Le Relief de la terre: ses origines, ses lois, son évolution ; 
principes nowveawx de géographie physique. Par Paul 
Soulier. Pp. х+432+3 planches. (Paris: Félix 
Alcan, 1925.) зо francs. 

Tms interesting, if not very convincing book may be 
described as a fugue with the hypsographic curve as 
its principal theme; в hypothetical structural curve 
derived írom it as the answering subject; the geo- 
chemical cycle of water, often repeated, as the counter 
subject; and a final stretto in which these and many 
related episodes are worked up into an all-embracing 
explanation of terrestrial relief. The author supposes 
the effects of denudation and deposition never to have 
taken place, and shows that the hypsographic curve is 
then transformed into a simple structural curve- He 
deduces from this that the structural relief of the earth’s 
surface follows the statistical laws of chance, and 
therefore, ignoring the implications of isostasy, he 
rejects Wegeners well-known deduction from the 
hypsographic curve. Erosion has. accentuated the 
upper concavity of the ‘original’ curve, and the 
continental plains and shelves have developed on 
the middle regions of the structural surface by the 
accumulation of sediments. 

A summary of various theories of mountain building 
is given and all the existing hypotheses are rejected as 
inadequate. The author then suggests that water 
ү down through the surface rocks to an under- 
ying "active orogenic zone," where it promotes aquo- 
iem fusion and a general expansion of the materials 
there present by a process of hydration. The activities 
of the orogenic zone are made responsible for all the 
puzzling phesiohiens of vulcanism, compression, and 
tension, and for the surface relief of the moon and of 
Mars аз well as of that of the earth. The gradual 
lowering of the surface of the oceans, due partly to the 
intensification of relief and partly to the internal 
absorption of water, leads to the conception of islands 
developing into continents by coalescence and the 
uplifting of вооа mountain systems. 

M. Soulier's theory of the earth is not likely to win 
&cceptance, for it runs counter to the modern trend 
of geophysics. In particular it ignores the effects of 
r&dioactivity, and introduces instead & hydrothermal 
process that seems quite incompetent to produce the, 
results ascribed to it. Nevertheless, the book is 
original in method and stimulating in thought, and it 
certainly deserves to be read by those interested in the 
evolution of the earth's surface features. 


2бо 





Geographie der Moose. Von Prof. Dr. Th. Herzog. 
Pp. xi+439+8 Tafeln. (Jena: Gustav Fischer, 
1926.) 27 gold marks. 


WHILE many writers have published works on the 
anatomy and taxonomy of mosses, Prof. Th. Herzog 
has struck out on a new line in his recently published 
volume and given an account of their geographical 
distribution together with that of the Hepatice. He 
has done for the mosses what Dr. H. Christ did for the 
ferns in his “ Geographie der Farne.” Unlike the older 
writers on plant distribution, he does not give his results 
in statistical tables but follows the examples of Prof. 
Е. Warming in his “ Oecology of Plants,” and in the 
first 74 pages gives an in ing account of the factors, 
both internal and external, which influence the choice 
of a habitat, and distinguishes between distribution 
by spores and by asexual vegetative means. By this 
method it becomes easy to realise why some species 
have a wide range while others are confined to a 
restricted area. 

The section dealing with the substratum upon which 
mosses grow is of special interest and contains lists of 
species which are confined to either acid, neutral or 
basic rocks, or to two of them, or (like Brackythecium 
rutabulum) will thrive equally well on any of the three. 
The epiphytic species are also dealt with 1n this section. 
"This is followed by 136 pages, in which the distribution 
of the various families is discussed in detail. 

The third section deals in a similar way with the 
geographical regions and gives numerous examples of 
the species istic of them. A few maps are 
inserted ; that on p. 214 shows clearly the parallelism 
in distribution in widely ted areas of Giga- 
spermum and the genus itris belonging to the 
Cupressine, namely, north-west Africa, South Africa, 
and Australia. This Herzog terms “ Disjunktionen.” 
The book, which concludes with a classified bibliography 
and two indexes, one geographical, the other of genera 
and species, is illustrated with 151 text figures and 8 
plates, Fig. о showing the various forms of thallus 
which occur in Aneura. The work should form a 
stimulating contribution to the literature of pu 

C. H. W. 


The Relation of Nature to Man из Aboriginal America. 
By Prof. Clark Wissler. Рр. xx--248. (New York 
and London: Oxford University Press, 1926.) 16s. 


net. 


IN the text of this volume Dr. Clark Wissler follows 
closely a course of lectures at the Wagner Free Institute 
of Science, Philadelphia, which he delivered under the 
Richard Westbrook Free Lectureship Foundation. It 
is an admirably lucid exposition of the method of 
attacking anthropological problems by the study of 
distribution, and as such it is deserving of careful 
attention from the application of that method to 
the specific problems of aboriginal America to which 
the earlier chapters lead. The subjects reviewed are 
samples of the material culture, ted distribu- 
tion, social traits and somatic traits, and finally dis- 
tribution form and its meaning. 

The method is one vf special importance in the study 
of American culture, where indeed there is a peculiarly 
favourable field for its employment. Its application to 
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tlie somatic problem is especially instructive in view of 
thé conclusion generally held by American anthro- 
pologists as to the homogeneity of the aboriginal 
population, notwithstanding differences such as that 
found in head-form. On the ecological side of the 
inquiry, Dr. Wissler's conclusion is that there is good 
ground for suspecting that the principle of concentric 
distribution is an ecological phenomenon universal to 
the more specialised form of plant and animal life, 
including man. Dr. Wissler's book is a most valuable 
and stimulating contribution to the method of anthro- 
pological study, but why will he, in common with many 
other scientific writers, especially in the United States, 
treat the words fauna and flora as if they were feminine 
singular nouns and endow them with an entirely super- 
fluous plural in e ? 


The Pedigree of ths Human Race. By Prof. Harris 
Hawthorne Wilder. Pp. хіу+ 368. (New York; 
Henry: Holt and Co., 1926.) 3.25 dollars. 

In spite of its title, Prof. Wilder's book refers to the 

races of mankind only in the last chapter. It is a 

compilation of a great deal of interesting information 

relating to the comparative anatomy of the Primates. 

But it scarcely fulfils the expectation the title suggests, 

for there is relatively little serious discussion of the 

pedigree. In a work dealing with man's ancestry, 1t 
is rather surprising to find no mention of Propliopithecus, 
perhaps the most interesting link in the chain, and an 

&bsence of reference to the leading works on the subject 

ofthe book. - 

The classification of the Primates is peculiar. The 
Tarsiide are included in the sub-order Anthropoidea. 
Though much might be urged in excuse of such a 
course, it can only create unnecessary confusion; and 
the student who critically studies the differential 
tables on pp: 25 and 26 will certainly be at a loss 
to discover why Tarsius is put under the heading 
Anthropoidea and not under Lemuroidea, seeing that 
it is cited as exceptional in respect of every feature 
enumerated and in most of these with the 
Lemuroidea. Then again, alongside this ultra-modern 
treatment of Tarsius the antiquated idea with regard 
to Chiromys is retained. This specialised member of 
the Indrising is removed from its own family and a 

ial sub-order is made for its reception. ; 

The book contains a large series of useful illustrations. 


The Annual Register: a Review of Public Events ai 
Home and Abroad for the Year 1925. Edited by 
Dr. M. Epstein Рр. xiv+330+180. (London: 
Longmans, Green and Co., Ltd., 1926.) . 305. net. 

Tms invaluable work of reference again рїүез`а com- 

plete survey of the world’s history during the past 

year in a small compass and a readable form. The 


- customary arrangement is followed, of considerable 


sections devoted to Great Britain and the Empire, 
with smaller sections on other States. There are also 
surveys of the literature, science, art, drama and 
finance of the year, and a record of events. Appendices 
give the full text of the Locarno Treaties, the Insh 
Boundary Agreement, the Irish Bill 1925, and the 
Russo-Japanese Treaty.. The work has now reached 
its 167th annual issue. "o& 
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Letters to the Editor. 


[The Editor does not hold himself responsible dor 
opinions expressed by his correspondents. Neither 
cam ke undertake fo return, nor to correspond with 
the к of, rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous communications] 


Microstructure of Mercury. 


‘In the course of investigations on dental alloys and 
amalgams, which we have carried out at the National 
Physical pu. on behalf of the Dental Investi- 





Ето. т. —AMicrostructure of pare mercury. Magmficetian: X 100. 
tion Committee, Department of Scientific and 


dustrial Research, we have thought it necessary, 
for the full study of the constitution of the amalgams, 
to undertake their microscopic examination. As 
mercury, and the rich in mercury, must be 
completely solidified for this purpoee, it has been 
neceesary to devise means for the preparation, etching, 
and phe ie е! of specimens at very low 
temperatures ost of the work has been done by 
means of a paste of carbon dioxide snow and acetone. 
Surfaces suitable for microscopic study have been 
uh ga by allowing the metal to solidity in contact 
Mr rd &nd such surfaceg have been successfully 

by, electrolysis in hydrochloric acid (sp. gr. 


toas C.) It has also proved possible to polish 

the frozen specimens, but so far ıt has мо? been to 

possible to etch surfaces prepared in thet way. 
Special devices have used for keeping the 


lenses of the microscope, etc., free from ee of 
frost during examination and photography. 
is a reproduction of a photograph showipg аса 

microstructure of solid mercury under a magnification 
of roo diameters, we believe that this is the first 
‘time that such a structure hhs been recorded. 

И f WALTER ROSENHAIN. 
А. J. MunPHY. 
The National Physical Laboratory, 
Teddington, Middlesex, 
July 30. 
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The Damping of Pendulous Jets. 


In a previous letter to NATURE (April 11, 1925, 
p. 530) the behaviour of liq jets from a moving 
source was discussed fico sical , and supporting 
experimental data were presented. Dr. Julius Hart- 
mann reviewed the subject in the issue of NATURE of 
June 6, 1925, p. 872, and arrived at confirmatory conclu- 
sions, though adopting a different mode of attack and 
manner of statement. Both of these communications 
treated the particles consti bed jet as though 
in free flight. The possibility o subject 
to viscous constraints while in fight i was aludi 
m iun те, but Dr. Hartmann detected no 
such dam ects under his conditions of observa- 
ton. La Mr. Walter Thompson and 1l have. 
examined the damping effect, and as the conclusions 
admit of concise statement they are presented 
herewith. 

To recall the experimental conditions it may be 
stated that we have under consideration a jet of 
liquid issuing vertically downward, and that the 
container 18 subject to a linear, horizontal, oscillatory 
motion, and, in a a pana ar case, a simple harmonic 
motion The problem is the "description of the 
horizontal motion of the jet at lower levels. It may 
be very.simply shown that 1 the particles of the jet 
are acted upon during their fall by no force except 

vity, and if the time of fall to the level conmdéred 
18 T, tben the displacement of the jet from an arbitrary 
initial ‘position will be Xas+Tds/dt. In thus 
equation s represents the displacement of the con- 
tainer from its initial position at the instant of release 
of the poe observed. If damping forces, such as 
might be варене. b di are present, the 
icle, and hence the wil fall short of the 
lacement X defined Dove ; 


К 
& 
№ 
с 
? 
t 
3 
3 
x 
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ton of jets B ouryes are for a а кошу poses, A foc 
"unte о! fal, eboat 0773 seconds ids 
ented with six different оп mixtures, 
varying in viscosity from 0:75 to 6:45 poises, but 
otherwise physically similar. The specimen studied 
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was delivered from a cylindrical glass nozzle in the 
bottom of a contener which executed horizontal 
simple harmonic motion of adjustable amplitude 
and period. Following the reaso of the free-fall 
оңа given above, one may nay rendi compute the 
amplitudes to be e absence of 
dence fad any Mrd at ae applied аара harmonic 
motion. seta у amplitudes & variety of 
methods, экеен photographic, we fa compared 
actual with predicted values in several hundred cases. 
It w learned that with low uencies (one ‘cycle 
per second or leas) all of these liquids show amplitudes 
agreeing with the simple nodamping predictions, 
but that all of them, even the least viscous, show 
diminished amplitudes when the frequency 18 greater 
than two cycles persecond. Themore viscous the liquid 
the lower is the frequency at which this demping 
appears. After rts first appearance, damping always 
increases with increasing frequency, but at a slower 
rate with leas viscous liquids. The variation of the 
damping threshold with viscoerity 1s such as to 
indicate that only a liquid of zero viscosity would 
be entirely free from damping at high frequencies. 
Damping is very nearly independent of amphtude, 


though z БЕН. increase with increasing amplitude 
ша 

The ac accom жы diagram (Fig. 1) nlustrates the 
effects of both viscosity and patency. on the jet 
amplitudes. 


ese findings are of interest in connexion with the 
suggested use of recorded jet motions for the absolute 
measurement of seismic or other accelerations. The 
roposals are discussed in the communications na 
ATURE referred to above. It now a 
icable to arrange a jet of any liquid which shall 
sensibly undamped at frequencies so high as four 
cycles рег second, and yet be viscous enough to fall 
ш for во long as half a second. А succession 


of falling. sold spheres would seem to offer better" 


opportunities for the development of the suggested 


method. 
PAUL KIRKPATRICK. 
Department of Physics, 
University of Hawaii, 
Honolulu, T.H. 





Another Patagonian Lusus Nature. 


RECENTLY I was interested to hear, from a friend, 
of the discovery 1n Patagonia of a representation of 
a human head sculptured in stone, and, at his request, 
the finder kindly allowed me to have it for examma- 
tion. 

Es ксы that 1t would be more or lees of the 

погоре as Ње rudely fashioned head! found by 
Kuhn at Punta. Arenas in the south of 

Calle, апа now in the Natural History Museum of 
Buenos Aires; but when the object arrived it was 
at once evident that, although it & remarkable 
resemblance to a human head with definite features, 


it owes nothing of its form to human agency, and 18, 


An fact, а strange freak of Nature. 

It was found, lying on the surface of the ground, 
in Tierra del Fuego, exactly where I do not know, 
апі consists of a nodular piece of rock, weighing 


1750 grams, and measuring 155 mm., 115 mm., an 


75 mm. 1h its test length, breadth, and thickness 
respectively (Fig. 1). The surface is covered with a 
greyish patma,- ex where rubbed off on the 


projecting parts, which are of a dark, metallic grey 

1 figured R. Hauthal, “Zma becneckeosweeke Funde 
анты P P сыз dn aE ху унагаа ев ә 
rendu бо ја в Senon, deuxiéme parte, tenue à Goteborg on 1934, Fig 
Sa, p 518), Goteborg, 1915 
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colour. In appearance the stone resembleg basalt, 
&nd is very probably an altered rhyolitic rock, but 
its nature cannot be accurately determined without 
submitting а section to examinaton under the 
petrological microscope. At one end there is an 
anclent fracture, and ai and when the stone 18 set up on this 


Fro. 1.— Vertical and horizontal profiles of the stone : scele į. 





as a base, it bas the a ке eee 
as may be seen from the photograph (Fig.-2). The 
fact the fracture occurring at what seems to be the 
neck serves to en the illusion, giving the 
impreesion that ıt 18 a head which has been broken 
from a statue 





Vig OON of thë ише, RU ап IRI photograph 
scale nearly j. 


South America has gained an unenviable notoriety 
88 the source of periodical announcements of вепва- 
tional paleontological and archaeological discoveries 
which, when investigated, generally prove to have vend 
foundation in fact. The ps of Ibáñez, in 
which & lump of sandstone was pet forward as в 
fossil human skull of Tertiary age,! will yet be fresh 
in the memories of many, and the purpose of this 
note 13 to ide revent any misconceptions as to the true 
nature of the object described, should.it ever figure 
in the daily Press either as yet another ' proof' of 
the existente of Tertiary man in South America, or 
as a remarkable example of stone carving by the 
portu inhabitants of Patagonia. 

р С. А, GARDNER, 

194 Calle Callao, Buenos Aires. 





Dwi-Manganese in Native Platinum. 


CHEMICAL. EXAMINATION.—Native platinum was 
long ago the subject of investigation and the search 
for elements not yet discovered. Kern, 1n the year 
1877 (Chem News, 36, 1877, and 37, 1878), A. Guyar 

` of this extraordinary ‘discovery’ has been toki by 
j. Imbelon u Nota sobre jos supuestos descubren ie 

С. Wolf en Patagonia” (Revista de le Uncosrsuded ds Duomos A tres, 
vol. 51, ‚рр. 39°52), 1 ), Buenos 1933, and“ Т^ uomo tennano fossile 
Pa vendica 


Itabenmo, Le Vio d' Italus в de? America ), Milan, 1924. 
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Chem. News, 40, 59, 1879), Kurtz (Trans. Amer. Inst. 

in. Eng , 33, 347, 1903), A. French (Chem News, 104, 
283, 1911) and many others claimed to have found 
new elements in native platinum. These‘ discoveries,’ 
however, have not been confirmed. In 1925 W. 
Noddak, I. Tacke a О. 86 Naturwnssen- 
scha No. 26, -174, 1925) lished a pa 
rp ba that they pane in native АЫ from to 
Gorablogodatski region, Ural, an element of atomic 
number 75. The EE the discovered substance 
was, however, so small ut т mgm ) that it was not 
possible to carry out en Pe ie ents 

We have tested the native platinum systematically 
for the шее D itofdwi-manganese (No.75) The 

latinum ( was treated chemically, and the 
Fnal seed res о, investigated Róntgenographically. 
Dwi-manganese would have been y detected if it 
were present in the native platinum in quantities 
poor out by Dr. Noddak, or even то or тоо times 
ess than that. As a matter of fact, the Réntgeno- 
фара obtained prove with certainty the absence of 
-manganese in native platinum in a quantity 
exceeding 0 0003 per cent. 

Our investigation thus settles the question about 
the presence of manganese analogues in native 
pemon in the negative sense, Itis also very likely 

t eka-manganese, a closer analogue of manganese 
anda acer бесш in the аы e crust 1s not present 
in native planum. Druce (Chem. News, 131, 273, 
1925) and Heyrovsky (NATURE, November 28, 1925, 
p. 782) seem to bave chosen a more trustworth: 
way, assuming that dwi- езе 18 associated wi 
manganese and not with platinum. 

О. ZvJ AGINSTSEV. 


The Platinum Institute 
Academy of Sciences of U.S.S.R., ` 
May 1. 


П 


RÓNTGENOGRAPHICAL EXAMINATION.—The investi- 
gon OF de ее чш пы Ont eee жп 
iegbahn's vacuum s ph or with Muller's 
graph with Hadding’s tube In both cases 
© ата were obtained with calcite 
crystal by the method of a fixed crystal. For 
the determination of the wave-lengths of unknown 
lines, the lines Ka,Cu, Af,Cu and La,W were chosen 
for reference lines {the substance under investigation 
mixed with about 5 per cent. таеп жш Чер deposited 
on the anticathode of SER e wave-l of 
the EM lines were ecd ted from the following 
formula : 


Cig (8, ~ 94) m 
А (6, - 6) 
ape. с gin (9, — %) em (9; — бу) -Сё (6 - %), 


үке 6,, €, and 8, denote the angles of deflexion for 
three given lines ‘and Bye, Фуа, ha and dy denote the 
distances between » lines, measured with а 

Gom catu dor. 
е oe 
ou 


октар Ба with Müller's 
h 
He e lines was 0-06 mm. with equal br 


KaCu was well resolved (the width 
th of the 


alit 

he accuracy of measurements of wave-lengths was 
0'4 X.U., but no lnes.were found їп the region where 
the К lines of the element 75 would be expected. 

M. KORSUNSEKI. 
x N. SELJAKOW. 
Physico-Technical ROntgenological Institute, ' 
, May rx. 
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Kaufmann's Experiment and the Spinning Electron. 


IN a pa in a recent number of the Zettschr. fur 
Physik, Rental trel has published a calculation of the 
X-ray screening constants on the basis of the spinning 
electron. He obtains values of the screening con- 
stants which are much larger than those experiment- 
ally determined, so raising a difficulty in the way of 
1 electron. Wentzel 
пеш into the calculations a force r/c(u|vX]) 

agnetic moment of i electron, v= 

aM electric field ihe exact analogy of the 
force e vH] on а moving electric charge ın a magnetic 
field. 

It can readily be shown that, if this force is accepted 
as having a real existence, Kaufmann’s experiment is 
с the spinning electron. In this 

e moving electrons are subjected to the 
action мк жаш ы де and magnetic fields. The 
deflexions of the electrons due to the actions of the 
fields are thus perpendicular to one another, and in 
the case of the spinning electron there will be an 
additional deflexion due to the force rj/c(u[oX]). 
This deflexion will be in the same plane as that due 


to the magnetic field. Then, taking the simple т 
given, for exam; le, in Ric 


of the е ent 
son's Electro “М of Matter "), we have- for 
the deflexion п the plane parallel to the condenser 


plates 
xi (Hex Хис) (a ~ 1j) 
~ amy 4 


the + sign being required because of the spatial 
Yas of the spinning electron in the magnetic 
eld 


ear 


Since now Ж=ясН, in which n is a factor of the 
order 1/2 in Kaufmann's experiment, and # = 2shlarm 
or two Bohr magnetons, it can be seen on inserting 
the values of the constants concerned that the quan- 
А in the first bracket їп the E ‘ag т 

ейехіоп is a xima tel ual to He(1+4¢ t 
va buie ae ee а Gitte Gace DH ABE 
реа plate being a single arc of a о 

this, for the case of the spinning electron, 
of arcs of two parabole, the x co-ordinates of оү. 
are respectively approximately $ and $ of those of 
the arc obtained with the non-spinning electron. 
Kaufmann's published photographs do not appear 
to show апу sign of this double trace. Hence, pro~ 
vided that the force r/c(u[v.X]) has а real existence, 
Kaufmann’s experiment shows definitely that the 
free electron cannot possess amy spin comparable 
with that required by Goudsmit and Uhlenbeck's 
ear This, of course, applies only to free electrons, 

oes not preclude the rud that the electron 
тау possess such а spin w. it is a constituent part 
of an atom. L. C JACKSON 


Liver Extracts in the Treatment of Malignant 
Disease. 

Tax liver is proportionately v large during 
early íotal Ше when id gro is the most 
prominent factor in the pes of the organism: Since 
the formation of bile has not commenced at this 
stage of existence, the relatively large size of this 
organ may be attributed to the probability that it 
exercises some influence on the growth of the body. 
This effect. would be brought about presumably 
through the medium of an internal secretion As 

t disease in its various forms 1s primaril 
a manifestation of abnormal cellular wth, 
attempted to determine the presence of such an 


, 
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„active principle and to isolate it in a form suitable 
for therapeutic use. 

The work was initiated in the laboratories of: the 
Hamilton General Hospital with the co-operation of 
Dr. W. J. Deadman. Extracts of fostal pig livers 
were during the earlier of the work on 
animals. Later extracts of both fostal and adult pi 
livers were emp in the clinical work. e 

reparations were &dministered to mice in which 
Marsh tumour tissue had been 


lanted, an equal 
number of lanted animals g untreated 
, and used as controls. It was noted that as compared 
with the controls the extension of the transplanted 
tissue was arrested in the mice under treatment, and 
with repeated injections distant from the site of the 
tumour, a total necrosis of the transplants occurred. 
The degeneration of the tumour tissue did not take 
lace in the centre of the mass as occurs, 
ut commenced at the periphery of the growth. 

The work was afterwards transferred to the 
McGregor-Mowbray clinic of Hamilton, which has 
borne the entire of the earlier chemical 
investigation, and under the supervision of which all 
the clmical research has been carried out. The pre- 
parations which were originally employed contained 
relatively small quantities of the active principle. 
Recently the tion of Profs. A. Bruce um 
and A. A. James, of the D ent of Bi 
of the University of Western Ontario, London, has 
been enlisted, and they have developed a preparation 
from beef livers which contains the active princi 
in & highly concentrated form &nd can be rapidly 
and economically ed. 
effect no changes in the blood pressure. 

The clinical results to date m those patients who 
have received the treatment may be summniarised as 
follows: in one patient there was complete dis- 
&ppearance of the tumour mass ; 1n others still under 
treatment a reduction in the size of the growth has 
been noted. In every case the progress of the diseaso 
has been arrested and the life of tho patient 
longed beyond that of the prognosis given Оте 
treatment commenced. So far only inoperable and 
otherwise hopeless cases have been treated. No 
radical claims are advanced for this treatment, but 
the results obtamed clinically have warranted a more 
extensive investigation which is now being carried 
out at the University of Western Ontario, London, 
and the McGregor-Mowbray Clinic, Hamilton. 


This ресу communication 18 made for the 
purpose of scientific record. ú 


онн R. Howitt. 
Department of Biochemistry M School, 
University of Western Ont., 
London, Ont., 
Jays. ` 





Kammerer’s Alytes, 

As I was intimately connected with Dr. Kammerer’s 
visit to England in 1923, and as his specimens were 
-unpacked in my laboratory and examined there before 
being taken to Cambridge, panen I may be allowed 
to make gome comments on Dr. Noble's communica- 
tion to NATURE of Au E a ыр 
condition of the Alytes, about which there has зо 
much controversy, І know nothing. Dr. Przibram’s 
view that the specimen after its return to Vienna was 
allowed to fade and macerate and that then a clumsy 
attempt at 'faked' restoration was made, appears 
to me probable. But this specimen was demonstrated 
. to a continuous stream of critical observers for a whole 

‘afternoon in the Zoological Laboratory at Cambridge 
by Dr. Kammerer, who removed it from its case and 
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| some recent observations on the sca 





invited examination under a lens. We all saw the 
spines; it was these and not the colour which con- 
vinced us. Dr. Noble may set his mind quite at reet 


'as to the former existence of nuptial asperities 


I possess a prjnt of the pho ph which shows them 
—it is-not a question, as Dr. Noble imagines, of two 
or three spines but of a whole series of minute spines 
regularly spaced which can be clearly seen in profile 
along the edge of one of the à 
7 In the attack which he made on Dr. Kammerer at 
the meeting of-the British Association last year, Dr. 
Noble laid great stress Оп the РШЕ glanda char- 
acteristic, as he said, of the nup pads, indeed, as he 
then stated, diagnostic of them, whilst the asperities 
were irrelevant. Ву his reference to Champy's paper 
in his present letter it 13 clear that he has since 
discovered his mistake. The glands found in these 

are merely the ordinary skin glands hyper- 
hied under the influence of the sexual hormone 
аз the 1g period approaches. I have com 
photographs ot the sections through the normal akin 
of Alytes and through the ‘pad The skin glands 
in the latter section are double the size of those in 
the former. 

‘In conclusion, I may say that when Dr. Kammerer 
came to my laboratory in 1923 he brought other 
specimens about the existence of which I was sceptical 
until I saw them and which struck me as much more 
wonderful than Alytes. I refer to the Jarge-eyed 
specimens of Proteus. 

I su: t that Dr. Noble and his colleagues, instead 
of aspersions on the faith of a fellow- 
worker and the credulity of English scientists, 
would be better employed in endeavouring, as I have 
done, to repeat Kammerer’s ents, and when 
they have produced an as wonderful as 
the Proteus their comments will be listened to with 
more patience. E. W. MacBnrDx. 


. 





The Birefringence of Crystalline Carbonates, 
Nitrates and Sulphates. 


In two very interesting papers (Proc. Roy. Soc., 
. тоб, р. 


vol. 105, p. 370, and vo 35 1924) Prof. 
W. L. Bragg put forward вп explanation of the strong 
birefringence exhibited by the ine carbonates 


and nitrates. Expreased very briefly, his theory is 
that in the carbonate and nitrate ions the oxygen 
atoms are situated in one plane around the central 
carbon or nitro atom, as the case may be, and that, 
аз. the result ої this ement and of the mutual 
influence of the electric doublets induced in the atoms 
by the field of the light-waves, the refractivity of the 
group depends to a marked extent on the direction of 
the t-vector. The refractive indices of the crystal 
were successfully computed on this basis. The crys-. 
talline sulphates are known, on the other hand, to 
have a very weak birefringence, and the suggestion 
was made that very probably the oxygen atoms are 
arranged tetrahedrally round the sulphur atom m the 
sulphate ion group, thus making it optically isotropic. 
Nery interesting evidence the birefrin: 
gence of the nitrate and sulphate ions is furnished i : a 
о 
by concentrated acids and their dqueous solutions made 
in the present writer's laboratory by Mr. S. Venkates- 
waran. The light scattered by dust-free nitric acid 
is found to be nearly Баа ‚ indicating an 
extremely ө anisotropy for the nitric acid molecule 
and for the nitrate ion. Concentrated sulphuric acid . 
and its aqueous solutions, on the other hand, polarise 
the scattered light nearly completely, indicating that 
the sulphate ion is ‘nearly. онор: optically. We 
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have thus a striking confirmation of Prof. Bragg's 
views. 

Observations on-the scattering of light by concen- 
trated solutions of salts and organic vapours 
саш te groups in question have been under- 
taken. e may venture ошен to predict the 
results to be Я . V. RAMAN, 
210 Bowbazadr Street, 

Calcutta, India, 

June 1o. 





The Reduction of Carbonic Oxide. 


- Even politicians are attracted to this problem and 
see in ıt not red but the oils of to-morrow. If peers 
speculate in futures, why not we plebelan sciencers, 
who give our lives.to such matters, not a princely 
two days or so? The victim ofa icious complaint 
contracted in the service of the British Association in 
the granitic environment of Aberdeen, pursuing the 
vicious line of thought which has affli me since 
1885, I have recently been led to make logical use of 
my singular views on the course of chemical chan 
and apply them fully to this most remarkable, perha 
the most remarkable, of molecules— carbonic oxide. 
No other molecule has ‘ taken us ip ' so long. All 
my life I have been seeking to fathom its mysterious 
depths: even now I don't feel in safe рн 
have argued, before the Royal Society and at the 
recent Solvay Conference, that it is not directly 
oxidisable by oxygen: the potential of the circuit 
would be too low. Prof. Bone and I are dueling over 
this issue at the moment: the foils аге to be without 
s ty tae ord ght ts oxid be 
my line of thou тогоп its oxidation 

send d seem to see t the force of facts ig 
beginning to tell in its favour, at the same time that 
trousers are no longer all built turned up, those who 
dabble in science being as unable as are ordinary 
mortals to follow one fashion for ever—the reverse 
operation, the direct reduction of the gas by hydrogen, 

ould be equally impossible, catalyst or no та 
Some adjuvant асһоп must intervene to effect 
reduction if the carbonic oxide-hydrogen tial 
be below the o: n-hydrogen potential. Е. Fischer's 
suggeetion that procees 1з an indirect one is, there- 
fore, of interest The modifications of the 
fundamen equation given by Messrs. Elvin and 
Nash (NATURE, July 31, p. 154) are no more likely 
than that equation is as an ion of the character 
of the chemical change. etalhc carbonyls are 
perhape concerned in the transformations. 

: HENRY E. ARMSTRONG. 

55 Granville Park, 

Lewisham, S.E. 13. 





Operation: of Fog-Signals from a Distance. 


In the issue of NATURE for July то, p. 58, reference 
is made to an installation for the operation of fog- 
signals from a distance. I wish to direct attention to 
two misstatements. The a tus 18 not automatic 
in the strict sense of the , аз it requires to be 
started and stopped by human agency. The state- 
ment '' These guns are the only automatic signals at 
present in use " may apply to the Clyde, but there 
are two lighthouses in the port of Dublin which are 
equi with automatic fog-signalling apparatus, 
and these have been in operation there for almoet 
two years. The system in Dublin depends on the 
interruption of a beam of light by fog. The light 
beam traverses the channel in an опе direction 
over a distance of about half a mile, and the apparatus 
upon which the light acts is so arranged as to respond 
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when tbe visibility falls to a dangerous degree. 
These lighthouses in Dublin were undoubtedly the 
first completely antomatic lighthouses to be in 
operation. Јони J. Dow ine. 
University College, 
Dublin, Jaly 13. 


I REGRET to have to confess ignorance about the two 
lighthouses in Dublin Bay. It would be of interest 
to know whether smoke from a g steamer 
affecting the beam of light causes the ‘ guns’ to act. 
I am well aware that engineers have often discussed 
the proper use of the word ‘ automatic.’ Automatic 
telephony, for example, is not automatic in the strict 
sense of the term. It would take too long to discuss 
this fully, but personally I object to ‘ semi-automatic.’ 

THe WRITER OF THE NOTE. 





Scientific Neglect of the Mas d’Axil. 


L'ÉTAT d'abandon que l'illustre écrivain M. Wells 
signale iw la caverne du Mas d’Azil est réel et fort 
regrettable, bien que les co uencés en "soient 
probeblement moins graves qu'il ne pense. Elle 
appartient à l'état, mais la commune en a-l’ e 
de temps immémorial. Le cantonnier chargé de 
l'entretien de la route d entale qui la traverse 
en est le кү officiel ; c'est lui qui fait vister lea 
galeries o , plus intéressantes par le pittoresque 
de pour la science préhistorique, bien que de rares 

essins pariótaux s'y rencontrent, et, deci-delà, 
праве menus vestiges de uentation humaine. 

ur la rive droite, le point 1m t était la salle du 
iD depre uad La salle du Foyer в 
о ws longtemps dans ва totali 
Piette, Lxdsvéss, Maury, etc. et en dérnier fed 
(1901-1902) ар moi-méme. Је doute qu'elle con- 
tienne actuellernent autre chose que les déblais de 
ces fouilles, sauf son couloir inférieur, où existent 
quelques peintures étudiées par le Comte Bégouen et 
moi. Les couches archéologiques peu épaisses qui y 
subsistent vers le fond sont sans doute l'objet des 
grattages dont M.-Wells nous entretient. Plus grave 
est le bouleversement réalisé l'année dernière dans 
cette région de la grotte par la municipalité pour y 
installer un théAtre. Mais je ne crois que les 
lieux de la caverne contenant encore du gisement, 
placés sur l'autre rive, aient été touchés récemment : 
une couche de-pierrailles et de terre poudreuse 
les défend bien. Н. BREUIL. 


Preservation of Mammalian Spermatozoa. 


Ir may be of interest that experiments on the 
preservation ‘in vitro’ of mammalian toroa 
show some prospect of successful application to the 
Visor pad semen to а distance; а problem of 
considerable importance in animal husbandry. Sper- 
matozoa from a rabbit were sent by post from Cam- 
bridge to the Animal Breeding Research Department, 
University of Edinburgh. From 5 does inseminated, 
4 49 hours after despatch, 3 produced litters of 

, її, and 2 respectively. Опе doe died without 


diagnosis of pregnancy and one proved infertile. 

Although the к рр excludes the practical 
application of this cular method to the domesti- 
cated animals, er ents are in progress, 
and it is hoped that these difficulties will be overcome. 

` ARTHUR WALTON. 
Institute of Animal Nutrition, 
Cambridge, july 29. 
Н 2 
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‘The Production of Single Crystals of Metals and some of their Properties! 


By Prof. Н. С. Н. Carpenter, F.R.S. 


TE problem of preparing в piece of metal in the 
form of a single crystal may be approached in 
one of two ways. As ordinarily p , metals and 
alloys consist of а large number of small " crystals the 
size of which varies in the t majority of cases from 
about 100,000 to several ninacubicinch. These 
result from the fact that when the metal or alloy freezes, 
crystallisation takes place at а large number of centres 
and the crystals grow until they meet one another. 
The boundaries, therefore, are produced by the meeting 
of these crystals and vary very much in shape. The 
net result is rather similar to that of a jig-saw puzzle, 
for the crystals are oriented quite at haphazard. The 
shapes and sizes of these crystals may be altered by 
working and heat-treatment, and the precise rearrange- 
ment may go so lar as to result in the birth of new 
crystals, but enet result is always an aggregate of 
perti sl crystals. 

The properties of metals and alloys are the properties 
of these small crystals, оао озса а) 
the crystal itself, апа (Б). Ње crystal boundary. 
ет uu Ra шы 
pattern corresponding to the symmetry of the metal. 
At the boundary, on the other hand, this condition does 
not obtain. For example, where two tals are in 
contact atoms meet in two different directions, while at 
the place where three crystals touch, atoms meet in 
three different directions, and so on. It has been 
known for some time that the boundary is 
stronger than the metal crystal, in the sense that 
normally when a metal is fractured it breaks through 
the crystal and not along the boundary, and the fracture 
of a metal test-piece is the summation of a large number 
of fractures through small crystals. Hitherto 
it has been impossible, except in a very few isolated 
cases, to determine the properties of a metal crystal 
apart from those of the boundary. The great 
and indeed fundamental interest of the problem of 
preparing a piece of metal in the form of a single crystal, 
therefore, is that its solution would enable the properties 
of the metal crystal to be determined. 


SINGLE CRYSTALS FORMED DIRECT FROM THX 
"LIQUID. 


Evidence has been in existence for some time that, 
provided .tbat the right conditions obtain, very large 
crystals can be grown from the liquid. The famous 
Tschernoff crystal dates back to about.188o. It was 
a large iron crystal, which he noticed in the ‘ riser’ 
(head ) of an t at the Vickers’ works in Sheffield, 
and was upw of 6 in. in length. Its shape was 

jar, and was what is called а ' crystal skeleton '— 
ie. it had grown along the crystallographic axes to a 
greater extent than the -in process had occurred, 
and the net result was some which looked very like 
the branch of а pine-tree. Other imstances of the 
accidental occurrence of large crystals have been 


к From the sixteenth May Lecture to the Inshtnte of Metals, dalvered on 
May rp. 
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noticed by Osmond and Cartaud, Moellendorff and 
Czochralski. 


So far as I have been able to discover, the p roblem of 


preparing gle crystal direct from the was 
first solved fur унш. їп Е Не iade long 


thin threads of crystals b qut a rod at a 
кукык, рр Ашы As the rod was 
withdrawn the metal solidified and the resulting wire 
б 5 mm. diameter) was found to consist of one crystal. 

uccess was thus achieved with tin, lead, and anti- 
mony. Later Gomperz improved the technique of 
Czochralski's method. Не used a silica rod on which 
to deposit the crystal growing from the melt and 
surrounded this with a neutral gas. 

Quite recently (1923 and 1925) P. W. Bridgman has 
prepared much larger single crystals by melting the 
metal in a tube tapered at one end to a point and 
lowered through the furnace at a given rate. He found 
that if the Wu is at a speed less than the velocity 
of crystallisation and slow enough for the heat of 
solidification to be dissipated by conduction, then the 
metal will usually суза е аз one grain, provided that 
only one nucleus started at the bottom of the tube. In 
this way he crystals of antimony, bismuth, 

um, tellurium, tin, and zinc. It is particularly 
interesting to notice that this method also holds for 
metals having а polymorphic transition point (tin and 
antimony). 

The melting was carried out in vacuo, and great stress 
is laid on the importance of freedom from dirt as ап 
essential condition of success: At some little distance 
from the bottom the tube was constricted to a capillary, 
о- mm. in diameter. It was found that one orienta- 
tion of the crystals is usually more favourable for growth 
than others, so that even if crystallisation starts from 
more than one centre at the bottom, that crystal will 
eventually win through the which is most 
favourably situated. Bridgman found that the most 
favourable orientation is, in almost all cases, when the 
plane of easiest cleavage or slip is parallel to the axis of 
the casting. In this way single crystal rods up to a 
diameter of a-2 cm. were prepared. The same device 
was eis dim by Obreimow and Schubnikow. 

le work on the single crystal wires produced by 
Czochralski's method and their distortion by mechanical 
stress has been carried out by Polanyi, Schmid, and 
Schouborn, while Bridgman has determined a number 
of physical properties of his single crystals of metals, 
which were ely chosen because they did not 
possess the highest symmetry and therefore might be 
expected to give different values in different directions. 
This expectation was fulfilled. - 


SINGLE CRYSTAL Тезт-Рірсез FROM Pre-ExistTinc 
CRYSTALS. ; 

Here, again, a study of the literature showed it to 
contain a number of observations which indicated 
that, provided that the right-conditions were obtained, 
success might be achievéd in this direction, although 
the chances did not appear : šo o good : ал that of prepáring 
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a single crystal from the melt. Sauveur was, I think, 
the first investigator to show that, by carefully straini 
and afterwards heating metals, crystals of а much 
larger gize than the normal could be оше 
stated that there was & critical stress whi roduced 
the largest crystals. Afterwards Ruder, о Chappel 
Jeffries, and Hanson showed that if a metal is mera 
deformed and then heated, exceptionally large crystals 
form at some distance from the point at which stress is 
the severest. Ifa tapered test-piece was used a ' strain 

lent? was obtained, and it was found that the 

always formed within the strained 

region, but farther from the area of greatest strain the 
higher the rature. Seligman and Williams, 
working in my стон stretched aluminium sheet, 
which had been previously heated, to various degrees, 
and found on heating that, up to a certain point, a small 
deformation had no effect. nd this, however, 
large crystals were formed, and as the deformation was 
further increased the crystal size was diminished. The 
crystals produced by these methods were very large 
compared with those in the original metal, some of them 
being 0-5 in. long. 

In recent years wires have been produced, originally 
by accident, both of tungsten and molybdenum, in 
which crystals occupy the entire cross-section of the 
wire. This is done by drawing the metal through dies at 
a certain rate-and temperature. Sykes, experimenting 
on molybdenum wire, obtained tals o5 in. long, 
with an average diameter of o-or3 1n. 

Experiments on the production of single aluminium 
crystals were begun several years ago by Miss C. F. 
Elam, my research assistant, and myself. For many 
months we studied the structural es produced in а 
crystal aggregate by deformation followed by heat, 
which may be’summarised as follows: The first effects 
of strain are revealed by the presence of slip-bands, and 
in some cases of twin crystals. The former are com- 
pletely, and the latter to some extent, removed by 
heating. No change is observed m the shape of the 
crystals. Somewhat greater deformation, however, 
followed by heat, produced actual crystal growth, and 
at this the boundaries of the became 
active. This activity is shown in the capacity of the 
growing crystal to push forward its boundaries in 
certain directions, thus invading other crystals, upon 
which it imposes its orientation. A still greater 
deformation produces a change which a 
place exclusively in the boundaries of the deformed 
crystals. It is here that new crystals are born, possess- 
ing a different orientation and a much smaller size. 
Accordingly, in this third stage there is a refining of the 
crystal structure. From the point of view, therefore, 
of producing large crystals from: ап aggregate of small 
ones, the intermediate degree of strain, just referred to, 
is the important one. 

The increase in crystal size could be clearly followed 
in our ents with an alloy of tin containing a 
little antimony, where the actual movement of the 
crystal boundary was observed and photographed. 
Our experiments further showed that in the absence 
of a change of phase neither crystal growth nor recrystal- 
lisation will take place m am unless it has been 
plastically deformed and afterwards heated to a certain 
minimum temperature for & certain minimum time. 
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They also showed that there is no ual increase in 
size from the original crystals up to the largest, but that 
the latter appear to form directly from them. It is 
clear therefore that, in the production of large metal 
crystals, the adjustment between mechanical strain 
&nd the temperature of heating is extremely im- 
portant. 

This point can be clearly illustrated in the case of the 
metal aluminium.  Test-pieces, after preliminary heat- 
treatment to remove work bardness and render the 
crystals so far as possible equiaxed, were subjected to 
varying degrees of strain. After this they were all 
heated to 550°C. for 6 hours. Finally, they were etched 
їп а то per cent. solution of caustic soda. Below the 
minimum strain required for growth, the crystal size 
remains unaltered. At the critical strain large crystals 
suddenly appear. Above this the size diminishes in 
proportion as the strain increases. 


PRODUCTION or SINGLE CRYSTALS IN SHEETS. 

By this time we were ready to approach the problem 
itself, and our first iments almed at converting 
the crystals in the АД ошо of a test-piece 4:0 in. 
x ro m. хо'т25 in. of aluminium into a single crystal. 
Calculation showed that the total number of crystals 
contained in the parallel portion of the test-piece was 
about 1,687,000. 

After many months of work success was achieved in 
the following way: The test-piece must, in the first 

place, be accurately machined along the parallel 

ton. Inorder to convert this into a single crys tal dires 
treatments are necessary : the first hero. th the second 
mechanical, the third thermal. The first treatment is 
necessary to soften the metal completely and produce 
new equiaxed crystals of so far as possible uniform size, 
the average diameter being y}y in. The second consists 
ins these crystals to the required amount, 
and the third in heating the strained crystals to the 
requisite temperature, so that the potentiality of 

wth conferred by strain could be brought fully 
mto operation. 

The most suitable temperature of the first heating was 
found to be 550° C.,and the time 6 hours. The precise 
degree of strain for ‘the aluminium used was an elonga- 
tion of r6 per cent. on 3 in. produced by a stress of 
2:4tons persq.in. The final heat-treatment was 
at 450° C., and the temperature raised at about 25^ С. 
per day up to 550° C. It was then brought finally up 
to 600° C. for one hour, in order to complete the absorp- 
tion of small crystals on the surface, Nil penistentiy 
remained at lower temperatures. On an average, 
one test-piece in four is converted into a single crystal 
in this way. Ta Бойддату at сади епа хш in ths 
form of an irregular line into the wide head of the test- 
piece. The time required for the single crystal to grow 
in this way 1s therefore about тоо hours. 

The conditions laid dówn by us for the production of 
а single crystal were that every crystal in the complex 
should be strained a certain small amount, and that one 
Meme eaux e ere ae A de 
rest. We were o керү pote disposed to think that the 
and rbed all the others was the 


crystal which 
one most energised by strain. Later investiga- 
tions with X-ray analysis, however, have shown that 
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single crystals produced in this way are free from strain, 
And we have accordingly modified our view and con- 
sider that the most highly strained crystal deposits a 
nucleus free from strain upon which all the otber 
crystals ultimately align themselves, thus ке ап 
unstrained single crystal. 


PRODUCTION OF SINGLE CRYSTALS IN Bars. 


We next proceeded to apply these methods to the 
production of single crystals m round bars. We found 
к provided that the same conditions as to accuracy 
of machining, correct crystal size, degree of a 
and final heat-treatment were maintained, sing. e 
crystals could also be produced in round-bar test-pieces, 
both in diameters of o:564 in. and 0-798 in. Single 
crystal test-pieces 9 in. long and o:564 in. in diameter 
have been p in this way. 

Deformation of these test-pieces under tensile stress 
is very remarkable. On one hand, the ‘ normal’ bar, 
consisting of small crystals, drew down with a roughen- 
ing of the surface, a cup and cone fracture, and the 
maintenance of a circular cross-section throughout. On 
the other hand, when a single crystal was pulled in 
this way it próduced anellipse. Аз the test proceeded 
the ellipse became narrower and narrower in one 
diameter, while the other diameter remained nearly 
constant. Presently a point was reached when а 
characteristic lens-shaped figure was formed. Аз the 
bar pulled apart this became smaller and smaller. 
Eventually fracture took place at each side and 
ultimately in the middle. 

The final result was that the fractured surface of each 
half of the test-piece was a very acute ellipse or wedge, 
the metal being grooved in each case. ristic 
flow lines also made their appearance on the test- 
pieces, corresponding to the slipping of the, metal in 
this remarkable and quite novel way. They may be 
called ‘glidevellipses.’ Here, again, the properties 
varied considerably in different specimens, the tenacities 
ranging from 3:o to 4:0 tons per sq. in. and the elonga- 
tion from 57 to 85 per cent. In some of these experi- 
ments the volume of the single crystal exceeded 2 cu. in., 
which means that about 7,000,000 crystals had coalesced 
in their formation. 

It bas not been found E to produce single 

crystal test-pieces of square Owing to the shape, 
these fail to strain uniformly, and, on heati 
-grow from the four corners and meet in & line in the 
middle of the four sides. Some of the crystals were 
from a in. to 3 in. long and were visible on two adjacent 
sides. Remarkable effects were obtained on breaking 
them. In some places the corners became rounded, 
while in others they were narrowed to а ridge of almost 
knif thickness. The whole bar became very 
much twisted and distorted. 


ANALYSIS OF THE DISTORTION OF SINGLE 
- CRYSTAL Bars. 

The distortions of the single crystal test-pieces pro- 
duced both in sheet and bar forms were very remark- 
able, and clearly suggested that the crystal axes were 
not oriented in the same direction in each ‘specimen. 
In discussing this matter with Mr. (now Prof.) С. I. 
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Taylor, he thought that it would be a straightforward, 
though ibly laborious, task. to determine the 
relationship between the orientation of the axes and 
the distortion produced in a tensile test, and that by 
examining а number of specimens some general results 
might be obtained about the forces necessary to produce 
distortions of this type. He kindly agreed to join us 
in the work of testing these matters. Before the test 
contemplated could’ be carried out, however, it was 
necessary to obtain the help of an expert in crystal 
analysis by X-rays. Dr. A Müller accepted our invita- 
tion, and succeeded in devising a satisfactory method of 
determining the orientation of the crystal axes in single 
crystal bars by means of X-rays. 

For the purpose in hand it was necessary to’ work 
with & square bar. Аз already mentioned, single 
crystals cannot be grown in square bar form. We had, 
therefore, to produce а round single crystal test-bar 
and then to machine it down until its section was square. 
The method of investigation adopted was as follows : 
Each face was marked by а scratch parallel to the length 
of axis of the specimen and by cross scratchés at o:5 in. 
intervals. The faces were numbered 1, 2, 3, and 4, so 
that when the specimen was placed upright in the test- 
ing machine the faces appeared in this order when the 
observer moved round the machine in an anti-clockwise 
direction: At each successive stage of the test the 
extension between each pair of cross marks was 
measured on each face. At the same time the angles 
between the cross scratches and the longitudinal 
scratch were measured in each case. In addition, the 
thickness of the ens between pairs of opposite 
faces and the angle between neighbouring faces were 
also measured. These suffice to determine the nature 
of the distortion. 

Measurements showed that near the ends of the 
specimen, where it was held in the grips of the testing 
machine, the measurements were not quite the same 
as those near the middle, but that the central portion 
was nearly uniformly strained. There is a high degree 
of uniformity among the measurements of extension 
in the three middle compartments of each face, especi- 
ally in the earlier stages of the test. 

Measurements were made at extensions of 5, Io, 15, 
20, 30, 40, 6o, and 78 per cent., when the crystal broke. 
Аз the test proceeded the square section of the bar 
gradually disappeared, and the final result was в 
parallelepiped of remarkable form. The cross scratches, 
although remaining rectilinear, shifted by a definite 
angle which became markedly acute. When the 
specimen finally broke, it contained two very acute and 
two very obtuse angles. 

Prof. Taylor and Miss Elam followed up this work 
with a paper published in 1925. In this they have 
described similar experiments made with several more 
specimens in order to find out whether the conclusions 
previously reached are general in their application and 
to settle several points which the previous experiments 
left in doubt. The chief result of their earlier work 
was to show that of the twelve crystallographically 
similar possible modes of sh , the one for which 
the component of sheer-stress in direction of shear 
was greatest was the one which actually occurred. The 
first object of the later work was to determine the 
orientation of the crystal axes of several specimens: 
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ing that the relationship outlined above holds in 
general, it is ible to predict the orientation of fhe 
plane on which slipping should occur. Three more 
‚ Single crystal test-pieces were stretched and their dis- 
tortions analysed by the method already described. 
It was found that in each case the distortion was such as 
would be produced by shearing parallel to a single 
plane, and that this plane of slip was the one predicted. 
It was also found that the changes in orientation of 
the crystal axes relative to the axis of the specimen 
during the test were in good agreement with the 
prediction. 

In the previous work it was not possible to make a 
detailed analysis of the deformation during the last 
stages of the stretching, but it was shown that the 
deformation ceased to be due to slipping on one crystal 
plane. Reasons were given for supposing that the 
deformation might be due to slipping on two crystal 
planes simultaneously, and it was shown that the 
crystal axis which formed the intersection of these two 
planes remained unstretched during the test, as it 
should if the distortion were in fact due to this cause. 
There are, however, a number of other types of distor- 
tion which might also leave this particular axis un- 
stretched. In their later paper Taylor and Elam 
showed that for a small distortion the ‘ unstretched’ 
cone passes through or very close to three other crystal 
axes, which, in fact, determine all the possible kinds 
of unstretched cone which can be produced by double 
slipping of the type contemplated. This completes the 
proof that thealipping in the last stages of the test is of 

When the crystal begins to slip on a second plane it 
seems likely that the rate of slip on each plane would 
be the same. In this way they would remain inclined 
at equal angles to the axis of the specimen, but it was 
impossible to verify this suggestion from the previous 

. iments. "The second contains the test of 

this, and it is found that, although double slip does 
begin when two planes get to the position in which they 
make equal angles with the axes, the rate of slipping on 
the original slip plane is sometimes greater than it is on 
the new one. The two planes do not, therefore, 
necessarily remain at equal les with the axis, but 
the process cannot be followed very far because the 
specimen usually breaks’ when only a comparatively 
small amount of double slipping has occurred. 

A most interesting test described in this paper was 
that in which the authors distorted a single crystal 
test-piece, in which they predicted that from the 
original position of the crystal axes double slipping 
“should begin at once. A specimen was found the axes 
of which corresponded very closely to this position, and 
it was found that double slipping did occur during 
nearly the whole extension. In this case it was found 
that the amount of slipping on the two planes was 
practically equal, and that the axis of the specimen 
remained very close to the (112) axis during the whole 
test. 

A point of which Taylor and Elam made special 
mention was the extraordinary uniformity of the 
stretched specimens. They showed a -photograph of 

imen No. 68 which had been stretched to an exten- 

sion of 70 cent. To the eye it appears absolutely 
uniform. ey gave numerical data as to the varia- 
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tions in extension of different of the specimen, and 
found that the average variation of e was o-0028 during 
the first 5 per cent. Up to ао per cent. extension the 
variation did not exceed this figure; it then began to 
increase, until at the breaking point it rose to 4 parts 
in xoo. 

The chief conclusions drawn by the authors from the 
theory of fracture contained in their paper are—{1) 
that with a stress-strain curve of the type found by 
them, fracture of aluminium single crystals cannot 
occur by slipping on a single crystal plane, and (a) 
that the geometrical conditions alone imply that 
fracture takes place more easily when double slip- 
ping occurs {һап when all the slipping is confined to 
one plane. 

Miss Elam and I have recently investigated the dis- 
tortion of single crystal test-pieces of aluminium 
followed by subsequent heating. We have found that 
the crystals can be deformed so much as 7 per cent. with- 
out being destroyed on heating. Beyond this amount 
the metal recrystallises and breaks up into a number of 
smaller crystals the size of which depends on the amount 
of distortion. Near the fracture the crystals are 
smallest and they increase in size towards the shoulders 
of the test-piece. The recrystallised metal shows excep- 
tionally straight crystal boundaries, and the crystals are 
frequently twinned. 

We then made a detailed examination of the be- 
haviour of two round single crystal test-pieces after 
successive increments of strain followed heating. 
The orientation of the bar was first determined by 
means of X-rays, and the metal then extended 5 per 
cent. The position of the crystal axes was then deter- 
mined, and it was found that the reflections on the photo- 
graphic plate were not so well defined and were spread 
Doce bise ralecting Ап. The crystal was then 
heated to 400°, 500°, and 600° C. and examined after 
various periods at these temperatures. No change 
appeared after this treatment. The nature of the X-ray 
reflections was unaltered, and there was no change in 
the position of the reflecting planes. After а second 
extension of 5 per cent. the positions of the і 
planes were redetermined and the bar heated to 350 
and 450° C. No change was observed. After heating 
at 550° C. the reflections that had been found previously 
had disappeared, but new ones were obtained im other 
positions. 

A comparison of the reflecting planes from different 
parts of the bar, including opposite sides of the same 
reference plane, showed that it was still a single crystal, 
but that 1t ап entirely different orientation 
from that of the original. Moreover, the X-ray reflec- 
tions now obtained were sharp and well defined as in the * 
original crystal. Etching in caustic soda revealed a 
homogeneous structure. Further extension of 5 per 
cent. produced results similar to the first extension, and 
heating up to 600° C. produced no change. On heating 
after the fourth extension, however, the orientation was 
found to have changed once more, but the bar stjll 
remained а single crystal The process was again 
repeated, and after the sixth extension a partial 
recrystallisation took place. Another single crystal 
test-piece was subjected to this treatment with exactly 
similar results. Here again the crystal moved success- 
ively into two new positions. 


270 





NATURE 


Bv 


[Аовозт 21, 1926 ' 





5 The Problem of the Origin of Species as it appeared to Darwin in 1859 i 
and as it appears to us To-day.! ' 


By Prof. HENRY FAIRFIELD OssozN, For. Mem. R.S. 


The first of these objects, that is, the establishment of a 
belief in descent with modsfication, was always held by my 
Sather to be the more important of the нео; for I once 
hedrd him say, if a recollection of about fifty years 
standing may be trusted, that “ after all, evolution is the 
great thing, not natural selection.”--LEONARD DARWIN, 
“ Organic Evolution,” pp. 1, 2. 


EARLY one hundred years Charles Darwin 
began to collect facts for “ The Origin of Species," 
his immortal work, which was cautiously withheld from 
publication until 1859. There still prevailed the zoology 
of Linnzus and Buffon and the paleontology of Cuvier. 
In Lesson’s “ Mammalogie" (1827) the number of 
mammalian species is exactly 1124, as compared with 
the 13,450 species and subspecies of mammals known 
at the end of the year 1925. Birds increased from 
3600 to 23,939; reptiles and amphibians from 543 to 
9000; fishes from 3500 to 20,000. Darwin’s species 
stood apart like isolated mountain peaks, whereas 
to-day living species and subspecies are often com- 
parable to mountain chains composed of lesser 
completely connected by ridges known as inter- 
tions. It is not the number of species and sub- 
species which is significant, but the facts as to habit 
and habitat which are recorded with them. Similarly, 
it is not the number of fossil species now known as 
compared with those of Darwin’s time, but the linkage 
of families,. genera, species, subspecies, and even of 
‘ascending’ .and ‘descending mutations’ i 
back over hundreds of thousands, if not millions, of 


years. 

This twenty- to one hundred-fold disparity in our 
knowledge simply intensifies our admiration for the 
courage of Darwin in boldly substituting a natural 
for a supernatural conception of the origin of species. 
It is true that Darwin’s most influential authority was 
not the current zoology and paleontology of his day 
but Nature itself, whereby even in 1859 he absolutely 
established the Law of Evolution, as well as the 


directing and standardising principle of Natural’ 


Selection. It is, however, not this broader aspect of 
evolution, but the more concrete problem of the modes 
and causes of the origin of species which we are 
considering to-day. 

Let us re-examine these causes in the light thrown 
by naturalists and observers on the invertebrates and 
vertebrates as distributed over the great continents of 
Europe and Asia, of North and South America, of 
Australia, considered not alone with their present 
boundaries but also with their former land connexions 
secured by elevation to the hundred fathom line. In 
this connexion I present a new zoogeographic and 
peleogeographic map of the world, prepared with the 
aid of Bartholomew of Edinburgh. We shall see that 
the results of zoological and palzontological research аге 
entirely harmonious and concordant, but that zoology, 


1 Read before Section D ( of the British Association, at the 
is the fourth of a series of papers 

in NATURE, June 13 
of Species as Revealed by 
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` species, leaves blank many gaps which are co 


while clearly teaching certain principles of the is of 
pletely 
filled by paleontology. : ; 

Thus these two branches of biology ate--com- 
plementary in demonstrating that, through observations 
after the very naturalistic manner of Darwin in 
the voyage of the Beagle and through the very 
Lyell-Darwin methods by which the natural origin 
of species was originally discovered, the problem of 
the origin of species has entirely changed im ihe last 
hundred years. In fact, were the great naturalist 
living to-day, he would be foremost in modifying his 
own opinions, speculations and theories. 

Greatly enhancing the value of the recent work of 
our field naturalists is the fact that the results reached 
in fishes, amphibians, reptiles, birds and mammals · 
were recorded entirely independently of each other. 
Where the conclusions reached are harmonious or 
concordant they have the convincing value of entirely 
independent testimony. Also, these results are doubly 
valuable because they are for the most part assembled 
without biological purpose or intent, not to prove or 
to disprove any particular theory, but recorded simply 
as actual observations. E 

Tbis is generally true of all field naturalists, who 
are more concerned about Nature „Шап about the 
interpretation of Nature. The interpretations upon 
-which our field naturalists do venture, such as the 
‘direct action of environment, and ‘ Lamarckian 
inheritance, are often lacking in real biological 
analysis. For such analysis, therefore, we must 
allude to five biological principles which have 
developed from laboratory experiments, and the 
generalisations growing out of them, beginning chiefly 
m the year 1880. These are as follows: ` 

(т) Weismann's sharp distinction of the germ-plasm 
from the body plasm, from which follows the equally 
sharp distinction between ‘truly germinal specific 
characters and bodily modifications by environment or 
habit; (а) the experimental failure of the inheritance 
effects of adaptive habit, known as Lamarckism ; 
(3) the ap t failure of the environment to modify 
immediately the germ-plasm лп creating adaptive 
specific characters; (4) the limitations of the 
originative powers of Natural Selection as conceived 
by Darwin; (5): the sharp distinction between the 
continuous and discontinuous (or mutational) origin 
of specific characters. 

In fact, the outstanding speculations of Darwin's 
and Herbert Spencer's time as to the causation of the 
origin of species have been pared down by laboratory 
analysis to a mere vestige of their former selves, aud the 
overweening confidence of one school of causation after 
another has been displaced by diffidence, doubt, or 
even agnosticism, as expressed in the final address of 
Willam Bateson, whose recent death we lament at 
this meeting. To sum up, intensive laboratory and . 

imental research has added vastly’ to our know- 
ledge of the-functions of animals and of the heredity 
mechanism but has greatly increased the difficulties 
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inherent in the problem of the origin of 
the modes and the causes of the on progressive 
movement of the germ-plasm resulting in the con- 
secutive origin of new adaptive specific forms which 
are rendered still more mysterious by the negative 
results of laboratory research. 


DISTINCTION BETWEEN SPECIATION AND MUTATION. 


So far as the modes of the origin of species are con- 
cerned, these negative results of the laboratory are 
more than offset by the positive results obtained by 
our field naturalists and explorers who are inde dently 
discovering a considerable number of species-in-the- 
making at the present time. In other words, we now 
understand the contemporary origin of species after 
modes and under conditions wholly unknown to Darwin 
in 1859. in rere to which Darwin’s atten- 
tion was first di by Wagner, with all the incidental 
influences of physical or chemical change, of enforced 
change of habit, of competition with a new life environ- 
ment,.perhaps of stimulus to the germinal energies 
th ves, seems tò constitute the chief complex of 
causes in the origin of new species; this complex is 
summed up in the principles which Osborn terms 
letraplasy and fetrakinests. An extreme phase of 
isolation is tnswlation, where species are scattered 
among a number of islands. А like isolating mode 
among fishes is seen in the complete separation of 
rivers and streams formerly connected. this 
complex of four coefficient causes, all involving energy, 
the specific germinal substance itself undergoes change, 
extremely slow but*continuous, so that a new stage is 
very gradually reached, formerly known asa‘ geographic 
variation but now known as в ‘ subspecies.’ Between 
subspecies living in islands and separated rivers there 
are naturally no intergrades or intermediate stages, but 
in a number of о examples among fishes, 
amphibians, reptiles, birds and mammals, true inter- 

tion has been observed linking one EM 
orm with another in & continuous germinal lif 
Such survival of.intergrades may be э кылый аз 
proof of complete continutty between subspecies and, 
consequently, between species. 

This appears to be the normal and natural mode of 
origin of the greater number of specific forms as 
observed in zoology; such mode has been termed 
‘speciation’ by recent British and American authors. 
In exactly the same field of observation and by the 
same observers, apparently'as an abnormal mode due 
to some irregular influence on the c germ-plasm, 
is seen the. discontinuous or sudden origin of new 
characters, ranked by some observers as specific, after 
the manner termed ‘ chance variation’ by Darwin and 
‘mutation’ by De Vries. Mwation thus appears to 
be a real phenomenon, but a relatively rare one; such 
mutational origins need to be protected by geographic 
or climatic isolation from шык with normal 
species. 

Thus speciation through continuity stands in con- 
trast with mutation through discontmuity. There is 
no question as to germinal change in mutations, but 
may the same be said of subspecies? In answer to 


this doubt it has recently been shown by iment 
(Sumner 1924) that many, if not „all c 
characters are stable under changed conditions of CROTON- 
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ies. Itis | ment. Consequently, 


while under suspicion as to 
reality, often vexatious and unconvincing, and always 
annoying to the systematist, mell-awthenmiicated sub- 
species are of priceless value to the biologist who seeks 
to ascertain the conditions under which new spectes arise. 
It proves that many ‘geographic variations’ and 
‘subspecies’ are really germinal transitions, inter- 
mediates and intergradations from ‘species’ to 
* species ’ of the higher kind khown to Darwin. 

The above is a summary of principles gathered from 
a very large number of independent observers whose 
names will be fully recorded with the titles of their 
papers in the complete series of notes on which the 
present paper is based. Outstanding names are those 
of Adams m the gastropods, Jordan, Berg and Regan 
in the fishes, G. A. Boulenger in the amphibians, 
E. С. Boulenger i in the Tues Chapman and Griscom 
in the birds, Osgood and Sumner in the mammals. 
The whole list of observers in the vertebrates alone com- · 
prises more than a hundred names. For the annotation 
of this extensive literature I am indebted to members 
of the corps of zoologists of the American and British 
Museums and of the Zoological Society of London.® 


EXAMPLES oF GEOGRAPHIC ISOLATION AND 
SPECIATION. 


It appears that speciation arises only where one or 
all of the energy coefficients of Osborn 1s changed. In 
amphibia especially, hic isolation does not 
invariably result in the origin of new species, because 
all the conditions of the new habitat may be identical 
with those of the old. A most striking example of 
complete intergrudation between ‘ species’ is of 
the molluscan genus Io of the Tennessee River, which 
now presents all the living intergrades between the 
smooth and the spinose forms as we pass downstream. 
In fishes, skeletal in es are observed as we pass 
from northern to southern waters (Berg) or from & 
colder to warmer marine habitats; these intergrades 
consist in the number of vertebre, of fin rays and of 
scales, and in body form and colour, and Berg concludes 
that all the individuals of certain phic areas 
simultaneously produce similar new specific characters 

Among amphibians the entire region around the 
Mediterranean affords G. A. Boulenger a series of sub- 
species of the edible frog, Каяа esculenta, more or less 
connected by ve ined forms. Among reptiles 
E. G. Boulenger observi e speciation of the skink, 
Chalcides ocellatus, a species which, like the edible 
frog, surrounds the Mediterranean, in which the 
difference between two isolated subspecific forms is so 
great that were i1 mot for the wonderfully complete manner 
in which they are connected they could mot be dented full 

fic rank. As among fishes, -intergradations are 
о in all the skeletal characters, as well as in the 
colouring and the scales. Completely supporting these 
observations are those of many of the recent herpe- 
tologists who conservatively use the word ‘ variety ' 
where other authors use the word ‘ subspecies,’ who 
imply that intergradations occur wherever a sufficiently 
large number of specimens are examined. man, 
with extensive collections of South American birds at 
his command, records exactly similar results : 


* These data will be publi. bed in full in a sequel to the present paper, in 
dade e Woe Noc s; in Bie зеп оп. tha Origin of specia: 
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. The ornithologist finds large forms occupying 
colder areas, dark ones humid areas, and pale ones 
.&nd areas, and as the [environmental] conditions 
which obviously produce these variations in size and 


colour merge one with the other, so do the [specific 


and subspecific] forms themselves intergrade. That 
these variations are inherent [s.e. germinal, con- 
stitutional, hereditary] and not merely the tem- 
porary imprees of physical environment on the 
individual, 1з apparenti shown by.the fact that they 
are often as well marked in the nesthng as in the adult. 


Chapman also observes a distinct case of ‘ mutation’ 
within the genus Buarremon in the presence of а black 
pectoral feather-band, which is established as a specific 
character by isolation or geographic discontinuity. 
Like the single.case with black dorsal band observed 
within the genus Troglodytes, the mutation does not 
intergrade and is thus recognised as of discontinuous 
ormutationalorigin. Stresemann finds partial melanism 
as well as albinism arising аз not infrequent mutational 
characters, but fails to show that these are' adaptive. 
Chapman and Griscom in their North and South 
American field work distinguish clearly between 
intergrading and non-in ing kinds of birds. 
In a collection of 1500 specimens of the house wren, 
. Troglodytes, these observers have noted a considerable 
number of cases of complete intergradation between 
subspecies, and those familiar with the- marked 
physiography of South America, with (а) its cold and 
arid Pacific coastal belt, (b) its Andean Mountain chain 
subdivided by Chapman into numerous vertical life- 
zones each clearly demarcated until we reach the 
boreal summits, (c) its vast Amazonian forest plain, 
(d) its pampas and plains of the south-east, and (¢) 
humid forests bordering the Straits, may anticipate 
wide speciation in other forms of animal life in this 
continent. It is noteworthy that these observers have 
discovered in Troglodytes only one example of mutation 
in the sense of De Vries. It cannot be questioned that 
isolation is the most important factor in the speciation 
of birds, especially in its extreme form of insulation. 
As an example of wide isolation without speciation, 
the house wren of Florida, Т. edon adon, exhibits the 
same characters as those of Tierra del Fuego, but in the 
intermediate regions another species, T. musculus, 
exhibits a large amount of subspeciation and several 
complete intergradations. . 
Among -mammals the great transverse geographic 
e from Scotland across Eurasia and North America 
to New Brunswick, Canada, of three species of the deer 
family, affords в striking example of geographic 
speciation; the stag (Cervus) yields twenty-three 
-species and subspecies ; the moose (Alces) yields eight 
subspecies ; the reindeer (Rangifer) yields twenty-one 
subspecies. This is in wide contrast to the knowledge 
of Darwin (1837-1859), to whom were known only two 
species of stag, one species of moose, and one species 
of reindeer. Far more significant, however, are the 
observations of Osgood and Sumner on the deer-mice 
of the genus Peromyscus, which through the 
temperate region of North America to the Pacific 
coast. From a collection of 30,000 specimens Osgood 
finds that a subspecies is characteristic of every 
distinct climatic region and sub-region. These sub- 
species listed by Merriam and Osgood have. been 
accepted with great reluctance, especially by naturalists 
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unfamiliar with the excessively sharp geographic and 
climatic barriers of the western United States. Our 
hesitation to accept these subspecies as of real germinal 
*or genetic value has been entirely removed by the 
persistent observations and experiments of the biologist 
Sumner, largely in the identical collecting grounds of 
Osgood, and we must welcome these combined observa- 
tions and experiments as the most convincing demon- 
stration of the principle of spectation continuity thus 
far afforded. Between at least six of these subspecies 
complete in tions occur. Classification be- 
comes like dividing the lines of the spectrum. _ After 
eight years of transfer from an arid to а humid environ- 
ment, òr vice versa, these subspecies retain their 
original characters. Even profound e of environ- 
ment does not yield & new subspecific form, nor are 
changes of habit inherited in eight years of experiment. 

(т) The summary of t years' experunent proves 
the com tive stability of subspecies of the Deer- 
mice шшс) under marked new en- 
vironmental physicalconditions. (2) Merriam-Osgood 
su es are proved to be stable under changed 
conditions of environment, by transplantation ex- 
periments ; з e. a desert subspecies, P. m. SOMOTIEnSIS, 
reared for eght years in a humud environment, is 
entirely unmodified in the direction of the humid 
su P. m. gambsh. (3) This doubly proves 
(а) t characters of the desert P. m. sonortensis are 
i not environmental; (b) that humud en- 
vironment makes no modification whatever toward 
increased depth of colour in eight years and 1n seven 
to twelve generations. (4) Similar results from trans- 
plantation of P. m. rubidus and Р. m. sonononsts are 
obtained: reared in an entirely new environment, 
they do not converge toward each other but toward 
local humid species P. m. gambels. 


SPECIATION A,SECULAR PHENOMENON. 


Whereas an inheritable mutation may be produced 
by a single experiment, 40,000 years, the lapse of time 
since the last glaciation, is a moderate estimate of the 
time required to produce a subspecies. In the case of 
all the genera cited above—Cervus, Alces, Rangifer, 
Rang, cides, Troglodytes, Peromyscus—we are 
observing subspecies arising in а region which was 
profoundly affected by the fourth glaciation with its 
pluvial climate, a region in which new subspecies 
have arisen part passw with the modern demarcations 
of habitat and of habit. That speciation is an in- 
credibly slow process is attested the case of the 
newly discovered Pliohippus of Leidy, which early in 
‘Pliocene time assumed all the characters of the modern 
Equus. The entire iation process of plants and 
animals has been going on perhaps for a thousand 
million years, as estimated on purely physical grounds, 
and in a recent conversation with Sir Ernest Rutherford 
it was agreed that another thousand years of research 
may be required for an understanding of the highly 
complex physico-chemical basis of life. 


. Е P4 


CoNCORDANT OBSERVATIONS IN ZOOLOGY AND 
' — PALEONTOLOGY. 


` 


As distinguished from the speciation observed in 
zoology, in paleontology we deal with secular specia- 
tion, in which, quoting from the first of Osborn’s series of 
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papers on the origin of species, we observe the adaptive 
-action and reaction of the heredity germ over long 
periods of time. We also observe the secular action 
of natural selection (Darwin’s selection factor), the 
secular direct reaction to environment (Buffon’s ety 
the secular adaptive action of habit (Lamarck’s factor 
the secular adaptive reaction to the living environment 

in’s factor), We sharply separate Darwin’s 
factor of selection, which has no energy content, from 
the above four energetic forces of evolution, namely, 
heredity, physical environment, living environment, 
and individual development or ontogeny. This is the 
principle of tetraplasy and tetrakinesis. 

This momentary lapse into speculative as dis- 
tinguished from purely observational consideration of 
the problem of the origin of species may clarify the 
transition from zoology to paleontology. 

In paleontology an entirely new series of principles i is 
discovered in speciation which are quite beyond the eye 
of the zoologist. Chief among thesenew principlesis that 
dimly perceived by Darwin in the words ‘ analogous 
variation’; it is that of germinal or evolutionary 
trend in a definite direction, the ‘ mutations richtung ' 
of Neumayr. Out of this springs Osborn’s principle 
of rectigradatton observed in the rise of adaptive 
characters from the germ-plasm, that is, new specific 
characters wbich pass continuously from the most 
.rudimentary and inefficient into the most efficient and 
highly developed stages. It may be a matter of interest 
to members of the British Associgtion to recall that 
чы сан was presented to the Association in 1889 

e present speaker. h unbroken observa- 
E during the intervening thirty-seven years this 
rectigradation principle has been confirmed in four 
great orders of hoofed mammals, namely, the horses, 
the rhinoceroses, the titanotheres, and the probosci- 
deans. Research on the two latter groups fills two 


great monographs aggregating nearly a ion words 


and covering, in the case of the Proboscidea, the 


analysis of the mode of origin of more than 350 species 
and, in the case of the titanotheres, the chief stages 
of specific development extending from Lower Eocene 





through Lower Oligocene time, when these animals 
suddenly disappear. 

An epitome of these diss ador is presented in 
three in which the three outstanding prin- 
ciples discovered in palseontology are observed : First, 
the unbroken continuity of speciation, which becomes 
absolute as the gaps are filled by discovery. Second, 
the constitutional predisposition to speciate in certain 
predetermined directions which must be inherent in 
the germ-plasm of ancestral forms. Third, that these 
constitutional predispositions are not released except 
through adaptive reaction to new conditions of life ; 
they are not, therefore, of the nature of inherent 
perfecting tendency, but, rather, of the nature of a 
potentiality to appear when the need for them arises. 
For example, the rhinoceroses have the potentiality 
of develope two horns, an anterior horn on the nasal 
bone and a posterior horn on the frontal bone. But 
in the fourteen branches into which this great sub- 
family subdivides in its migrations to all parts of the 
earth, this double potentiality. is seldom availed of, 
sometimes not availed of at all. 


CONCLUSIONS. 


We seem to bave reached an entirely new era in 
research on the problem of the origin of species, marked 
by the decline and death of speculations and theories 
advanced upon the very limited knowledge of the first 
half of the nineteenth century. Through zoology and 

paleontology we have reached a solution of the least 
enit halt of the problem with which Charles Darwin 
was confronted: we know the modes by which sub- 
species and species originate; in fact, there is little 
more on this point to be known. But this very know- 
aie renders the problem of causes infinitely more 
cult than it appeared to Darwin. The causes of 
‘variation,’ to use the term he employed for the 
evolutionary process, lie in the way before us. They 
may be resolved or they may prove to be beyond 
human solution. We must Tesolutely face these 
alternatives, and in the meantime continue our syn- 
thesis over every field of biologic research. 


The Geographica! Distribution of Magnetic Observatories. 
By Dr. C. Снюкк, F.R.S. 


HE provision for observational work in terrestrial 
. magnetism is different in kind in different 
countries, and in some countries—Great Britain, for 
example -the provision made is of more than one kind. 
ject in view may be purely utilitarian, or purely 
ana or partly both.. Originally the provision of 
information necessary for the use of the compass was 
the one .utilitarian object generally recognised. To 
secure this object to the best advantage, the natural 
course is to make a single department responsible for 
the ing of magnetic observatories, the ч 
field observations and the preparation of charts. 
in the United States the Coast and Geodetic Survey 
controls the whole of official terrestrial etism. 
The number and position of the observatories—Sitka, 
Cheltenham, Tucson, Vieques (Porto Rico), and 
Honolulu—is determined primarily by qu con- 
siderations. The same idea prevailed to a certain 
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extent in India, but the oldest magnetic observatory, 
Alibag—regarded as the continuation of Colaba, 
Bombay—represents а more usual form of develop- 
ment. 

In most countries terrestrial magnetism has not 
been an independent plant, but from the point of 
view of astronomers and meteorologists has been а 
таа growth on astronomy ог meteorology. 

reenwich may perhaps be regarded as an example 
of this. At present most magnetic observatories are 
under the meteorological service of the country, and 
one of the two international associations concerned 
with the subject is the Magnetic Commission of the 
International Meteorological Committee. It is under 
its auspices that a selection of international quiet and 
disturbed days is made at De Bilt, Netherlands. The 
other international association, the Section of Ter- 
restrial Magnetism and „ш of the International 
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Union. of Geodesy and Geophysics, represents the more 
distinctly scientific aspects of the subject. Its exist- 
ence distinct from the Section of Meteorology is largely 
due to the independent position assigned to terrestrial 
magnetism in the United States and some other 
countries. 

In France—as is still the case in Germany, Denmark, 
Holland, Belgium, and Portugal—terrestrial magnetism 
used to be in the main a branch of meteorology, but 
it now comes under the Institute of Geophysics, pre- 
sided over by Prof. Maurain, of Paris. In Italy there 
‚ Was once an observatory at Rome under the Meteoro- 

logical Office. But Rome—ike Kew of later years— 

suffered from.artificial disturbance and had to be 
given up, and Italy remained for many years without 
A continuously recording magnetic observatory. It 
succeeded after the War to the observatory maintained 
at Pola by the Austrian Admiralty, which is now 
"controlled by the Italian Hydrographic Office. 

Of the observatories independent of State control, 
the most important are those of the Jesuit Order and 
of the Carnegie Institution of-W. п. The former 
group includes Stonyhurst—one of the oldest magnetic 
observatories now existing—Ebro (Tortosa) and Lukia- 
pang (successor to Zi-ka-wei) in China. The Carnegie 
observatories at Watheroo (Western Australia) and 
Huancayo (Peru) are of recent creation. 

In Bulletin, No. 5, 1924, of the International Section 
of Terrestrial Magnetism and Electricity, 66 magnetic 
observatories are included in the list on pp. 146-148, 
but some of these had not been active for some years, 
and & few, for example Kew, are now extinct. The 
number may seem large, but it means only one observa- 
tory per three million square miles of the earth’s 
surface, while.the diversity in the phenomena to be 
recorded is very great. Further, the distribution is 
very irregular. Of the 66 observatories mentioned 
Above some 3o were in Europe, and only 13 were in 
the southern hemisphere. Only three were north of 
60° N., and only two were south of 40°S. The 
of the globe in which observatories are жаш, 
scarce call for our special consideration. 

Until a few years ago Pavlovsk (59° 41 №.) was 
the most northerly regular station provided with 
magnetographs. No publications from it or other 
Russian observatories for years after the commence- 
ment of the War were available until comparatively 
Tecently. But it would seem that unbroken records 
were obtained at Pavlovsk and Kasan in Russia, and 
at Ekaterin in Siberia. Records were also 
obtained at Irkutsk, or at Zuya in its neighbourhood, 
down to 1920. ‘The Russians have also established a 
new station at Matochkin Shar (73? 15' N.), in Nova 
Zembla, a neighbourhood where Prof. Birkeland had 
а temporary station in 1902-3. This is the most 
northerly station on the international list. From 
information recently supplied we learn that it is 
appa with magnetographs recordi 

and V (declination, horizontal force and verti 
force), the sensitiveness of these instruments being 

ively i^o, 226y and E mm. More 
suitable values for a station where H is very low and 
disturbance large, would be 2’ or 3’ per mm. for D, 
and тоу for Hand У. The magnetograph room itself 
seems to be of wood, but the instruments stand on a 
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concrete and brick foundation. This foundation should 
be satisfactory if it is non-magnetic, a property, how- 
ever, which is ‘rather unusual in brick. Further, 
Russian observatories seem also in contemplation at 
Taschkent and in Eastern Siberia, a part of the world 
unrepresented at present. 

Of the two other observatories on the international 
list north of 60° N., one, Sodankylä (67° 22’ N.), is run 
by the Finnish Government, which of late years has 
also been active in survey work. The third of the new 
high latitude stations, Lerwick (6o? 9' N.),in the Shetland 
Islands, was instituted by the Meteorological Office, and 
b id phs were in operation in 1923. Another 

latitude station of comparatively recent origin 
calling for notice is Meanook (54° 37’ N.) in Canada. 
This was only partially equipped in 1924, and one of the 
resolutions by the Section of Terrestrial Magnet- 
ism and Electricity at its meeting in that year at 
Madrid emphasised the importance of full equipment. 
Meanook is one of the nearest stations-to the north 

etic pole. Yet another high latitude observatory 
К bane instituted by the Danish Government at 
Godhavn (69° 15’ N., 53° 14’ W.) in western Green- 
land. Pavilions for absolute observations and for 
magnetographs connected by a corridor form a single 
building. An important features that the equipment 
includes two complete sets of magnetographs, one of 
low sensitiveness, so as to make provision for large 
disturbances. 

Observatories in high magnetic latitudes (that is, 
latitudes where dip is high) have special difficulties to 
contend with. Magnetic disturbance is large, and H 
being small, changes in D are enormous, rendering 

i D magnetographs unsuitable. On the other 
band, small changes of dip represent such large changes 
of V that ordinary dip instruments are unequal to the 
satisfactory determination of base line values for V 
curves. It is thus а matter of general interest that 
the National Physical Laboratory has under construc- 
tion an instrument for measurmg V directly. The 
desirability of such an instrument was also the subject 
of а resolution at Madrid. High latitude stations are 
of special importance, not merely because they record 
magnetic disturbances in the regions where these are 
most developed, but also on account, of the light they 
may throw on the relation between magnetic and 
auroral phenomena. The importance of this relation 
has been increased by the development of radio, 
and the evidence that has recently been obtained as 
to the influence on radio of а 'conducting layer' 
at about the height which Prof. Stórmer has found 
for the lower level of aurora. So far at least as latitude 
is concerned, Lerwick should be favourably situated 
for combined observations on terrestrial magnetism 
and aurora. But the full utilisation of the opportuni- 
ties presented by such a station calls not merely for 
special knowledge and equipment, but also for an 
ample and vigorous staff, as a lot of night work is 
involved under probably severe climatic conditions. 

Another region where magnetic observatories have 
hitherto been sparse includes the geographical equator. 
The international list contains no station een 
Buitenzo tavia, 6° іі’ S.) and Kodaikanal 
(ro? 14' N.), and a footnote supplies: the regrettable 
information that Kodaikanal тие: recording in 
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1923. This will leave more Tom 20? of latitude un- 
represented between Batavia and Antipolo (14? 36' N.). 
Kodaikanal was one of the stations supported by the 
Indian Survey, which has also closed down observa- 
tories at re (22? 46' N.) and Toungoo (18? 
56' N.), thus REN only two magnetic observatories, 
Alibag and Dehra Dun, in the whole Indian empire. 
The fact that,as compared with pre-War times, magnetic 
observatories have fared worse in India than in Russia 
seems to afford food for reflection. If Kodaikanal is 
an unsuitable site, as is rather suggested by remarks 
in some of the Indian Survey publications, the resuscita- 
tion of Trivandrum, memorable for the work of J. A. 
Broun, would provide a station nearer to the equator 
than any existing observatory in the northern hemi- 
sphere. 

Other areas within the British Empire where magnet- 
ism is somewhat poorly represented are South Africa 
and Australia. There was once a magnetic observa- 
tory at Cape Town, and a new observatory somewhere 
else in South Africa has been talked about, but at 
present the Royal Alfred Observatory in Mauritius 


seems to be the only one in that part of the world. 
Melbourne was once the site of a magnetic observatory, 
but has long been unsuitable for that purpose. Recently 
an observatory has been set agoing at Toolangi in 
Victoria, but that seems the only observatory in 
Australia, with “the exception of Watheroo, which 
belongs to the Carnegie Institution of Washington. 

New Zealand has a magnetic observatory at Christ- 
church, and with assistance from the Admiralty and 
the Carnegie Institution is also main Mens "m 
originally a German observatory.at Apia, 
is scarcely necessary to say, in view of the рта ot 
magnetic observatories in or near the Pacific Ocean, 
that the stoppage of Apia observatory would have 
been a t misfortune. 

The latest observatory of ‘the Carnegie Institution, 
Huancayo (12° 3'5. ) isin a way unique from its proximity 
to the magnetic equator. Dip there at present is less 
than 1°, and its measurement must present unusual 
features. Huancayo is situated, moreover, in а 
continent, South America, where additional magnetic 
observatories are badly wanted. 


Obituary. 


бів УҮпллАм RIDGEWAY. 

ILLIAM RIDGEWAY, a son of the Rev. 
. H. Ridgeway, of Ballydermot, King's 
County, was born in 1853 ; he had a brilliant career in 
Trinity College, Dublin, and later at Gonville and 
Caius College, Cambridge, graduating as fifth Classic 

in 1880, and was elected a fellow of his Coll 
1883 he was appointed to the chair of Greek un "s 
College, Cork, and while holding that appointment he 
resided for five months each year in Солу. In 
1892 he was elected to the Disney professorship of 
archæol in Cambridge, and shortly afterwards 
resigned his chair at Cork. He was re-elected a fellow 
of his College, and had also been Brereton reader in 
classics since 1907. He was Gifford lecturer in natural 
religion, University of Aberdeen, in 1909-11; Stokes 
lecturer in Irish archeology, Dublin, 1909; and 
Hermione lecturer in art, Dublin, 1911. He was 
president of the Royal ‘Anthropological Institute, 
1908-10 ; of the Anthropological Section of the British 
Association, 1908; and had been president of the 
Cambridge Philological, Antiquarian, Classical and 
Anthropological Societies. He was elected a fellow 
of the British Academy in 1904, and was a foreign 
member of various learned societies in Europe. His 
learning was recognised by other universities, and he 
had conferred on him Hon. D.Litt. Dublin, 1902; 
Hon. D.Litt. Manchester, 1906; Hon. LL.D. Aber- 
deen, 1908 ; and gained the Sc.D. of Cambridge for his 
work on the horse. He was knighted in 1919. He 
wrote numerous contributions to ical, philological, 
anthropological, zoological and other journals, and the 


follo books: “ Origin of Metallic Currency and 
Weight Standards,” 1892 ; “ The Early Age of Greece,” 
1901; “The and Influence of the Thoroughbred 
Horse," 1905; “ The Origin of Tragedy,” тото. 


This bare enumeration of the academic distinctions 
and of the writings of Si William Ridgeway will serve 
to show the wide extent of his erudition and the great 
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range of his interests. These were constantly exhibited 
when he joined in discussions at classical and scientific 
societies, in which he usually gave a free rein to his 
picis of humour, and also to caustic criticism. His 
Шеш personality and the definite views he expressed 
y in speech and writing, combined with his love 
и controversy, sometimes strained the forbearance of 
many friends, even occasionally to the breaking point. 
He was а man of pronounced likes and dislikes, and it 
was often a moot point whether he was not as dangerous 
to the causes he espoused and to his friends as to his 
enemies, for he was liable through friendly enthusiasm 
to overstate the case at issue. He entered whole- 
heartedly into a fray, whether it was Irish education, 
the Irish and English Anglican Church, or University 
politics, as those can testify who remember the dis- 
cussions on the degrees for women and on compulsory 
Greek in the University of Cambri 

Sir William was emphatically a driving force in the 
University, and spared no pains in furthering the well- 
being of tbe institutions to which he belonged, to take 
but two examples: the Cambridge Antiquarian Society 
and the Museum of Archeology and Ethnology. It 
was due to his energy that a lectureship in ethnology 
was instituted, and again largely to him that nine years 
later it was converted into a readership ; in this and 
other ways he was instrumental in founding the Cam- 

idge School of Anthropology. He very early recog- 
nised the value of ethnology in elucidating obscure 
points in classics and archeology; in some respects 
he was а pioneer in these comparative studies, and he 
delighted to recall how his heterodox views later gained 
acceptance from more conservative scholars. 

Sir William stimulated very many students, naturally 
mainly in classical archeology, of whom a considerable 
proportion have gained great eminence, and he was 
careful to k uent correspondence with them ; 
but he ккк, number of correspondents 
throughout the world on an amezing variety of 
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subjects, from Asiatic ritual dances to currency and 
zebras. 

Those who were privileged to see Sir William’s 
family life gained another view of this very remarkable 
man. His love for his wife was as apparent as it was 
deserved, for Lady Ridgeway devotéd her life to her 
brilliant husband, and no one will ever know what he 
owed to her. She was his prop for very many years 
as his eyesight increasingly failed, and she dispensed 

ious hospitality to his friends in their 
ome at Fen Ditton. Her sudden death at the end of 
May was a terrible blow, and though he gallantly tried 
to overcome his desolation and to take up the threads 
of his old life, he was a broken man-until death 
mercifully took him in his sleep during the night of 
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We regret to announce the following deaths: 


Mr. William Fawcett, lately Director of Public 
Gerdens and Plantations, Jamaica, on August 14, 
aged seventy-five years. 

Prof. Robert Gnehm, professor of technical 

chemistry, and afterwards director of the Technical 
High School, Zurich, who was known for his in 
tons on dyeing processes and dyestuffs, aged seven 
four years. 
Dr. J. F. Hall-Edwards, president of the British 
Electro-Therapeutic Society, and & pioneer in the 
field of medical radiology, оп August 15, aged sixty- 
seven years 


News and Views. 


Тнк meeting of the British Association at Oxford 
which ended on August rr has been memorable in 
many ways; and not least for the specially interesting 
character of the proceedings at the concluding gather- 
ing held at the Examination Schools. The message 
received from the Prince of- Wales as president 
summed up in felicitous language the aims and 
prospects of the cause of science, the advancement 
~ of which ıt is the object of the Association to promote. 
The message also conveyed, in graceful terms, the 

.president's appreciation of, and thanks for, the 
efforts made by all concerned to render the Oxford 
meeting of 1926 one of the most successful in the 
records of the Association. The Teply read by Sir 
Oliver Lodge as chairman gave ‘due expression to 
the gratitude felt’ by the members assembled at 
Oxford for the keen personal interest and sympathy 
shown by the Princs in the work of the Association, 
notably in his inaugural address. 

Тнк speech delivered by Sir Oliver Lodge bore 
eloquent testimony to the world-wide charm exercised 
by Oxford over all who can be touched by the long 
history of western civilisation and culture. The 
well-known eulogy by Matthew Amold, marked by 
graceful fancy and poetic feeling, and not without a 
light suggestion of penetrating humour, came with 
especial force and acceptance from one во capable 
of giving it its full effect as Sir Oliver Lodge. The 
significance of the presence of guests from overseas 

- and from foreign countries had been emphasised by 
the Prince in his meseage, and was driven further 
home by the chairman of the meeting. The speeches 
of Prof. M'Murrich and Prof. Osborn, the latter of 
which concluded the meeting, showed that they too, 
as visitors and guests from overseas and abroad, 
fully appreciated the claim of science for inter- 
national co-operation and fellowship. The final 
meeting at the schools was especially well attended, 
and formed an excellent conclusion to a very successful 
gathering. , 

AMONG several interesting papers ted to the 
Chemistry Section of the British Association at Oxford 
was a contribution by Mr. J. J. Manley on '" The 
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Union of Mercury and Helium." Judging by a 
lengthy report of Mr. Manley's paper in the Times 
for August ir, the author does not appear to have 
carned his investigations beyond the stage described 
in his letter to NATURE of April 24 last, except that 
he now believes that only one helide—HgHe-—is 
formed, whereas in the letter he stated that he had 
obtained experimental evidence of the existence of 
two—HgHe,, and HgHe. The evidence for union 
appears to be based upon the disappearance of free 
Берат when it is submitted to the action of the 
electric glow discharge in contact with purified 
mercury, and upon а slight increase in refractive index 
as the action proceeds. The presumed compound is 
apparently. decomposed by heat, so that its com- 
pomtion could be deduced from the difference in 
weight of ‘uncombined’ mercury before and after 
the experiment. Ав this difference is exceedingly 
small—of the order of 236 millionths of a gram—it 
is clear that Mr. Manley is encountering very great 
experimental difficulties; and bearing in mind the 
somewhat similar work of Miethe апа Stammreich 
on the alleged transmutation of mercury into gold 
(NATURE, May 29, 1926), it is obvious that further 
investigation is required to dissipate or confirm the 
doubts that are héld concerning the author's con- 
clusions. Should those doubts be dissipated, Mr. 
Manley's work will constitute a’ discovery of EY 
great importance. 


IN the issue of the Times referred to, a leader- 
writer refers to Мт. Manley's contribution as a 
" startling announcement," as if it were novel, but 
actually the claim was first announced by Mr. Manley 
in these columns more than twenty months ago 
(NarunRE, December 13, 1924). -It is perhaps asking 
too much to expect a leader-writer, even in the T'imes, 
to be conversant with all that appears in our corre- 
spondence coliimns, but the incident, directs attention 
once more to the need of adequate scientific repre- 
sentation on the staffs of our leading newspapers, 
and it also testifies to the value of the work done by 
the British Association in affording opportunity for 
lay writers to proclaim from the house-tops matters 
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‘of scientific importance that otherwise may be lost 
in the pages of scientific periodicals. The ортоп 
is frequently heard that announcements of great 
discoveries at meetings of the British Association are 
lees frequent than of yore, and although there is little 
more vald evidence for this opinion than for that 
concerning the diminished severity of our winters 
compared with those of, say, fifty years ago, the belief 
is probably to some extent responsible for the un- 
bridled romance with which the popular writer is apt 
to invest his accounts of scientific achievements. The 
first duty of the newspaper man is to make a ' story,’ 
and to this end he gives free rein to his unscientific 
imagination by supplying or suggesting sensation 
where it 18 not called for, or by elaborating relatively 
unimportant details at the expense of the main issue ; 
he із also peculiarly susceptible to the temptation of 
treating the new as of necessity true, and occasionally, 
as in the present instance, of treating the true as 
neceesariy new. 


A STRONG earthquake was felt in the midland and 
western counties of England and in Wales at 3.58 
А.м. (G.M.T.) on Sunday, August 15. From the 
accounts so far received it appears that the shock 
was felt over a nearly circular area 225 miles in 
diameter, and containing, therefore, about 40,000 
square miles. The centre of this area lies a few miles 
to the south-east of Hereford, and it is worthy of 
notice that the shock was strongest in this city and 
Ludlow and in some of the villages between. A few 
chimneys fell at some of these places, but damage so 
slight would not entitle the earthquake to а higher 
degree of intenmty than 7 of the Rossi-Forel scale. 
During the last forty years British earthquakes of 
the same intensity have disturbed areas ranging 
from 25,000 to 63,000 square'miles. The position of 
the roughly determined centre suggests that the 
recent earthquake may be connected with the twin- 
centres in & northwest-southeast hne near Hereford 
апа Ross, which gave rise to the strong earthquakes 
of 1863, 1868, and 1896. These disturbed areas of 
about 85,000, 41,000, and 98,000 square miles re- 
spectively. As regards intensity and disturbed area, 
the recent earthquake closely resembles that of 1868, 
and it 1s not impossible that, as in that year, the Ross 
focus was mainly responsible for the disturbance. 
The much shghter shock of January 26, 1924, was 
not directly connected with the others, for the axis 
of its disturbed area runs in a northeast-sonthwest 
direction through or near the Hereford focus. 


AFTER a busy, professional life of forty-three years, 
Prof. T. Turner is retiring оп September зо from the 
Feeney chair of metallurgy in the University of Bir- 
шїп ат. Taking the Associateship .of the Royal 


School of Mines with the De la Beche medal in 1883, 


Prof. Turner was appointed demonstrator in chemistry 
&t Mason College. А few years later he became 
lecturer in metallurgy, and when the chair of metal- 
lurgy was instituted in the University, he was ap- 
pointed professor and has held the poertion for nearly 
a quarter of a century. Prof. Turner’s own research 
work has dealt with silicon in cast iron, the produc- 
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tion of wrought iron and steel, the hardness of metals ; 
volatility, density and other properties of metals and 
alloys. He is & past.president of the Institute of 
Metals, ha also served as treasurer. He 18 a 
member of council and Bessemer Gold Medallist of 
the Iron and Steel Institute. He is an honorary 
member of various metallurgical societies in the, 
Dominions, the United States, and on the continent. 
In his own University, a gold medal has been insti- 
tuted to commemorate his services to metallurgy. 
His best known book is the “ Metallurgy of Iron,” 
which'has passed through several editions. 


THE School of Research in Metallurgy at the Univer- 
sity of Birmingham, under the able guidance of Prof. 
Turner, has done much original work, and has con- 
tributed in no small degree to the amazing progress in 
metallurgical science which has taken place during 
the present century. The past and present students 
and friends of the metallurgical department of the 
University and of its retiring professor, have decided 
to make a presentation to him in the immediate 
future. The subscription list is open to all who feel 
inclined to associate themselves with the movement ; 
members of the local section of the Institute of Metals 
and of the Birmingham Metallurgical Society are 
supporting the scheme. Several local firms have 
also intimated ther desire to subscribe. Further 
information and subscription forms may be obtained 
on application to Dr. T. B. Crow, hon. sec. to the 
testimonial committee, at the University, Edgbaston, 
Birmingham. Prof. Turner is proposing to reside at 
Leatherhead, Surrey, in order to keep in close touch 
with his interests in London, and in extending to him 
and Mrs. Turner our best wishes for further years of 
health and happiness, we will be voicing the senti- 
ments of his very large circle of friends. 


Arr true lovers of plant-hfe will be interested to 
hear of the exceptionally well thought-out scheme 
propounded by Dr. L. Cockayne, the doyen of New 
Zealand botanists, for the setting apart of the Wilton'a 
Bush Reserve, about three miles from the capita] 
city of Wellington, N.Z; as an “open-air museum 
for plants native to New Zealand.” The New 
Zealand flora is unique, not only in the beauty of its 
forests, its ferns and its alpine associations, but also 
in certain aspects of the lines of evolution which it 
has undergone, such as, for example, the replacement: 
of a xerophytic type of foliage in the young plants 
of a number of species by a mesophytic type when 
well grown, this being exactly the oppoeite to what 
happens in the well-known case of the Australian 
phyllodineous wattles. Dr. Cockayne propounds a 
scheme with four main points in it, as follows :—{1) 
A well-grown collection of all possible species from the 
flora of New Zealand, the Kermadecs, Stewart Island, 
Chatham Islands and the subantarctic islands, во 
far as the limitations of the soil and climate of the 
proposed site will allow. (2) Representations of the 
leading plant-associations found in the Domuion, 
just as they existed in primeval New Zealand. Many 
of these associations are now either almost extinct 
or very maccessible-for study, and this scheme would 
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bring them within reach of students ш the capital 
city. (3). Illustrations of the horticultural use that 
can be made of New Zealand plants, by the planting 
out of small gardens, alpine rockenes, etc. (4) 
Restoration of the present forest area of Whilton's 
Bush to its primeval condition. The area is already 
much modified and mvaded by exotic weeds, but 
could speedily be brought back to its orginal state 
by scientific treatment. m 


Dr. CockAYNE suggests that the plan should be 
put into operation gradually over a number of years, 
and that а start conld be made at once by procuring 
from all parts of the Dominion the plants required 
to build up the complete collection of the flora, and 
in particular by concentrating on the formation of 
an alpine garden along the sides Of the mountain 
stream which flows through the bush. He also 
suggests the transformation of one of the fine cliffs 
in the gully into a representation of the typical chff 
flora of Eastern Marlborough, which is one of the 
most striking plant associations known in New 
Zealand. After that the planting of a small kauri 
forest could be taken in hand, and so, from year to 
year, one new effect after another could be added 
until the scheme was completed. The scheme as 
outlined (vide the Dominion, Welhngton, June 15) 
appears to us to be a very fine one, and will certainly 
meet with the cordial support and approval of 
botanists throughout the world. We hope that the 
Wellington City Council will take a wide view of the 
problem and not allow considerations of finance to 
stunt a plan which, if carried out in a broad and 
generous spirit, will add greatly to the fame of a 
capital which at present is perhaps too much renowned 


for 1ts windiness and too little known for its wonderful 


beauty. 


A PUBLIC demonstration of the potato trials carried, 


out by the National Institute of Agricultural Botany 
at its Potato-Testing Station at Ormskirk took place 
on August тт. Research into the remstance of 
-potatoes to wart’ disease (Synchtlrium endobioticum), 
undertaken by the Institute on behalf of the Ministry 
of Agriculture, forms a large part of the work. Wart 
disease is fortunately not spreading, but there is an 
urgent demand from infected districts for improved 
immune vanietes. New productions of breeders are 
grown by the Institute at Ormskirk ın highly infected 
seil to determine their reaction to the disease. A 
vànety 18 only certified as immune if it has been grown 
for at least two years at Ormskirk without showing 
any trace of disease. Dry seasons do not afford a 
good test, and therefore occasionally three or even four 
seasons are required This year 97 stocks are being 
tested for the first time, 45 for the second, and 9 for 
the third. There are also 626 stocks of from two to 
ten tubers each, which are grown both to inform 
breeders at the earliest possible date which of their 
seedlings are susceptible, and to assist genetical 
studies on the inheritance of immunity. It is of 
interest to note that it is theoretically possible to find 
. an immune vanety as a parent which will produce 


NO. 2964, vor. 118] 





тоо per cent. потопе seedlings, no matter what the 
other parentis. Research is also made on the methods 
of transmission of virus diseases, such as leaf-roll and 
mosajc, which are a serious menace to English potato 

. ` There appears to be some correlation between 
the health of the crop from which the seed-tubers аге 
taken and the incidence of these diseases in the 
following year. On the other hand, the diseases 
apparently cannot be transmutted through the soil or 
by mere contact of fohage Tnals are also being made 
both of the chief main crop varieties and of the best 
new immunes to determine their yielding capacity and 
the’ time акеп о mature. The improvement of the 
methods of testing these characters is also under 
investigation. Finally, all stocks sent to Ormsiark 
ав new are examined by the Institute’s Potato 
Synonym Committee; 1533 stocks were reviewed 
between 1920 and 1925. In 1920 72 per cent. proved 
to be ‘ synonymous, but by 1925 this unsatisfactory 
proportion had been reduced to 16 per cent. of the 
entries, the remaining 84 per cent. being distinct 
varieties. 


A FOURTH edition of the handbook entitled '' Par- 
ticulars of Meteorological Reports issued by Wireless 
Telegraphy ш Great Britain and the Countries of 
Europe and North Africa" (MO. 252) has been 
issued by the Meteorological Office, Air Ministry 
(London. H.M. Stationery Office, price 4s. net). 
It contains full particulars of the meteorological 
bulletins issued by the various countries. These 
bulletins are normally issued at least three times 
a day, and include ordinary ground observations of 
weather, wind, temperature, humidity, and height of 
the barometer for a number of places. They also 
include information about conditions in the upper 
air, reports from and to ships at sea, and weather 
forecasts. Full particulars are given of the various 
codes in use for summarising this information. The 
area dealt with extends westwards to America, east- 
wards to Siberia, northwards to Spitsbergen, and 
southwards to northern Africa. Greenland is also 
now included. Changes constantly occur in the 
weather reports issued by radio from different coun- 
tries, and ın order to keep those interested informed 
of such changes, supplements to this handbook are 
issued from time to time This revised fourth edition 
embodies all supplements issued since the previous 
edition; The area covered by the weather charts 
prepared from these messages is shown: in а frontis- 
piece. Most of the issues can be received in the British 
Isles by the use of quite modest receiving apparatus. 
Purchasers of this work will be informed when amend- 
ing notices are issued and when а new edition 1s 
ready if they notify the Director of the Metedtological 
Office of their desire to receive this information. 


No one can work in the vast field of economic and 
political science or be engaged in business or trade, 
without ‘continually feeling the need of some work 
which wil supply in a handy’ form statstical and 
other information on any of the numerous topics 
that go to make up the complexity of modern hfe. 
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It is well known that such works—encyclopedias, | branches of the work, such as temperature, rainfall, 


year-books, professional and trade directories, oom- 
mercial returns, biographies, and so on—are published 
in large numbers 1n all parts of the world and relating 
to diverse subjects, but rt is not always so easy to 
obtain definite information of their exact nature or 
to make the most suitable selection to meet any 
particular want Dr Paul Heile has now set out to 
provide а guide to this wealth of material in his 
'" Nachschlagebuch der Nachschlagewerke fur die 
Wirtschaftspraxis " (Hamburg: Verlag Wirtschafts- 
dienst G.m.b.H., 5 marks), which he has compiled, 
using as & basis the collection of the Welt-Wirtschafts- 
Archiv at Hamburg after a special attempt had been 
made to make this as representative as possible. 
The work is comprehensive and is divided into the 
following sections : general, geographical, commercial 
substances, directories (agaur subdivided geographic- 
ally and by subject), dictionaries, and biography. 
German works predominate, as is natural, but the 
other countries are well represented, as a glance at the 
geographical section shows, and the value of the work 
is enhanced by annotations where the title 1s not 
self-explanatory and by analysis of those entries 
which cover more than one subject  Itis a drawback 
to its use as a reference book that such details as 
place of publication and publisher's names have not 
been given, but it will nevertheless be a valuable 
guide for business firms in Great Britain and for 
our growing commercial libraries. The volume 
contains also a classified list of the rooo or so current 
trade and commercial periodicals taken by the 
library at Hamburg, together with a history of the 
Institute. The receipt of the work makes us hope 
that the promised catalogne of the Library of the 
London School of Economics will not long be delayed. 


Tar Annual Report of the Mines Branch (Canadian 
Department of Mines), for 1924 contains a section on 
investigation of fuels and fuel testing, which throws 
light on thé fuel problem as it occurs in Canada. 
Experiments are recorded on the production of coke 
from the coal of the Maritime Provinces. The coke 
is intended to make Canada independent of imported 
anthracite.” Tests of fmability of coke have been 
worked out. Reports are made of lubricating ous 
and gasoline marketed in Canada. "The distillation 
of hgnite and sub-bitaminous coal and оп shale is 
considered, ‘evidently an anticipation of the time 
when supplies of liquid. fuel will have to be produced 
at home. 


A BIBLIOGRAPHY of meteorological literature pre- 
pared by the Royal Meteorological Society with the 
collaboration of the Meteorological Office (No. 9, 
January-June 1925) has recently been issued by the 
Royal Meteorological Society. Since October 1920 
the bibliography which previously had been given 
in the Society's Quarterly Journal has been issued as 
a separate publication in six-monthly parts (price 
ќо non-fellows, 25. 6d.) А symbol 18 attached to the 
title of the work to show in which library the publica- 
tion has been received. The divisions of the biblio- 
graphy deal with general meteorology and with vanous 
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and terrestrial magnetism. The publication is helpful 
to meteorologists in different parts of the world. 


Tae annual report of the Physical Department of 
the Mimstry of Public Works, Egypt, for 1923-24, 
has been issued. Dr. Н. E. Hurst, the controller, 
reports continued progress in all departments. In 
the hydrological service observations are now obtained 
from 286 rainfall stations, an increase of five on the 
previous yeer, and from 82 gauging stations extending 
from Egypt to Uganda, Kenya and Abyssinia. The 
daily weather report continues to be published, based 
on the data from 28 stations 1n Egypt and the Sudan, 
fivein Europe and two in Palestine. А daily broad- 
cast message is sent out from Abu Zabal at 09:55 
С.М.Т. Upper-ar investigations by pilot balloons 
from Helwan Observatory continue. Arrears of 
meteorological publications which accumulated during 
the War are being fast overtaken, the annual reports 
up to 1921 being nearly ready. The report contains 
& full hst of the publications of the department. 


VoLuME 17 of contributions from the Jefferson 
and the Cruft Laboratories of Harvard University 
consists of reprints of thirty-nine papers on physical 
subjects which have been published in scientific 
periodicals during the years 1924-5. Nine of these 
emanate from the X-ray laboratory of Prof. Duane, 
six from that of Prof. Bridgman, four deal with radio 


circuits and ther properties, and twelve with spectro- ~ 


scopy. In the last group is a paper by Messrs. H. N. 
Russell and F. А. Saunders directing attention to 
certain new regularities in the spectra of calcium, 
strontium, and banum. Almost the whole of the 
lines of the first two are now identified by the help 
of new spectroscopic terms comparable in importance 
with the older terms, but some of them negative. 
The authors characterise the present notation of 
spectroscopy as chaotic, and as the result of discussion 
with other workers suggest that in future the series 
be denoted by Roman capitals, the system by ап 
index at the upper left hand giving the multiplicity, 
andthe component of a multiple term by a subscript 
оп the right giving the inner quantum number. 


Reavers interested in early printing should obtain 
from Messrs. Bowes and Bowes, 1 Trinity Street, 
Cambridge, a copy of their Catalogue (No. 435) of 
books printed from 1477 to 1600. The list comprises 


some 548 titles, to which are added many helpful 
ГА 


notes. 


Tse British Science Guild will publish shortly a 
Supplement to its Catalogue of British Scientific and 
Technical Books." The Supplement has been com- 
piled by Miss Daphne Shaw from the monthly lists 
published ın: NATURE,And it will contain 2238 titles of 
books issued in r925, classified alphabetically .from 
agriculture to zoology, as well as an author index. 


Messrs Chapman and Hall, Ltd., ask us to state 
that they have had in active preparation “ The Theory 
and Practice of Radiology," by Dr. B. Leggett, but 


` 


` 


. to а maximum on the morning of Ап 
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that in consequence of a fire at their printers the whole 


- work, almost completed, was destroyed, and vt is 


therefore necessary to recommence production and 
there will be a delay of some months in tbe publication 
of the volume. 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—A junior 
inspector of mines in the Mines Inspectorate of the 
Government of Indi&— The Secretary to the High 
Commissioner for India, 42 Grosvenor Gardens, 
S.W.1 (August зо). Assistant masters for, respectively, 
physics and mathematics and chemustry, and physio- 
logy and biology at the Lawrence College, Ghora 
Gall (Murrer Hills), Indi —The Principal, St. Luke's 
Colldge, Exeter (August 31) An adviser in dairy 
bacteriology at Armstrong College, Newcastle-upon- 
Tyne—The Registrar (September 2). An assistant 
bactenologist in the Department of Pathology and 
Bactenology of the University of Sheffield—The 


Registrar (September ii) А lecturer in plant 
physiology in the University of Aberdeen—The 
Secretary (September 14). <A senior metallurgist 
under the British Cast Iron Research Association— 
The Director, 75 New Street, Birmingham (September 
15). A professor of philosophy in the University of 
Sydney—The Agent-General for New South Wales, 
Australia House, Strand, W.C 2 (September 15). 
A professor of psychiatry in the University of 
Sydney—The Agent-General for New South Wales, 
Australia House, Strand, W.C.2 (September 15). 
A research bio-chemist at the Walter and Eliza Hall 
Institute of Research, Melbourne—The Agent-General 
for Victona, Victoria House, Melbourne * Place, 
Strand, W.C.2 (September 30). An adviser in agri- 
cultural chemistry at Armstrong College, Newcastle- 
upon-Tyne—The Registrar (October 1).- A lecturer 
in mathematics and physics in the Government 
College for Indian Women, Lahore—Miss С. Harrison, 
The Poplars, Buckingham. 





Our Astronomical Column. 


THE AUGUST PERSEIDS OF 1926.—Mr. W. F, 
1 writes that ‘a series of very clear nights 
during the first eleven days of August enabled theee 
meteors to be well traced as they gradually increased 
12. On 
August 7 the shower was strikingly evident by somo 
fine, flashing meteors. Fhe hourly number observed 
was about twenty-five from all iants, of which the 
proportion from Perseus was sixteen. On August Io, 
after rain and clouds had prevailed in the early part 
of the mght, the sky became very clear and бо meteora 
were seen by an assistant d & watch maintained 
for 2$ hours. The great majonty of these were 
Perseids and were fairly bnght with the normal 
features of swiftness and afterglows, the latter being 
Зоуи е in several cases where the heads were 
unusu x lustrous. On August Іг clouds and rain 
арп ected the conditions, but soon айег 22h 
G.M T. the sky became clear and the ensuing morning 
presented an ideal aspect for astronomical purposes, 
A look-out was maintained for 4} hours and 180 
meteors were counted. About 145 of these were 
Perseids and included a fair proportion of conspicuous 
objects with long paths and a rapidity of movement 
which called for celerity on the part of the observer in 
accurately recording their flights. The maximum of 
the shower occurred -between 2% and зі G.M.T., 
August 12, when 60 meteors a peared Оп the whole, 
however, the display may regarded as only of 
moderate intensity and not nearly so rich in number 
1874, 1877, 1921 ос some other 

years. - 


SOLAR RADIATION.—S attention is directed 
by the Scientific News ce of the Smithsonian 
Institution to a recent issue of the Monthly Weather 
Review of the U.S. Weather Bureau, which is said to 
contain a further corroboration by Dr. Abbot of the 
reality of the variability of the sun's radiation. 
From a series of observations made at Mt. Wilson by 
himself and Mr. L. B. Aldrich d the years 1910— 
1920, & selection has been made of days on which 
the atmospheric conditions were as бап identical 
as possible, these being divided into comparable 


.groups. Observations made throughout 1912 and- 
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1913 were discarded on account of the Mt. Katmai 
eruption. When the mean values of the solar radia- 
tion readings for these selected days, grouped for a 
month at a time (the mean value for July of each 

from 1910-1920 apma as an example), are 
plotted, ether with the solar constant values 
already published by the Smnthgonian Institution 
and the numbers for the same epochs, a 
close degree of parallelism is shown between the 
three sets of observations, It is also claimed that 
short interval changes within the individual months 
are verified. It is not stated, however, whether the 
data for other months or periods of the year give as 
close eement as that shown for July. e full 
details of-Dr Abbot's communication be awaited 
with interest. 


Tue SYSTEM or Castor.—This beautiful 
became still more interesting when Adams and Joy 
found in 1920 that the distant companion C (about ї 
distant from the bright pair) was itself a spectroscopic 
binary. The iod was at first given as 4 days 
corrected later to 0-815 days. С is of magnitude 
903; as the two are of equal intensity 
each component is of mag. 9 78; taking the paral. 
lax as 0:0747°, this corresponds to absolute mag 
9:15 : 

Mr. Н. van Gent, of Leyden Observatory, examin 
C for variabihty and found that it is an eclipsinj 
binary. He has determined the light curve fron 

hotographs taken with the Leyden ЕЕ cm. refractor 
fie discusses the observations in Bw. Astr. Inst 
Netherlands, vol. 3, No. 97. The radius of each 
component is 406,000 km.; the mass of each i 
о:518 sun and density 260 sun; the distance араг 
2,581,000 km. and tion 86°, - 

The surface brightness of each component is 3 3 
mag. fainter- than that of the sun. The effectiv 
temperature 18 deduced яз 3500^, eeing well wit. 
the spectral type M. These exact details concernin 
а red dwarf star are of great interest. 

It is noted that Castor C has the greatest paralla 
and per motion so far known among ecli 
Variable stars, and that the components of бї 


‘ye! 
have similar absolute magnitude and colour. 
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Research Items. 


THe HUNGARIAN BRONZE AGE.—In Man for Au 

Dr. Lajos Zoltai describes two bronze hoards пот 
Hajdusámson, near Debreczen. The finest examples 
of the Hungarian bronze industry come from the 
region known as the Nyi iu the north-east bend 
of the Tisza, which would appear to have been 
densely populated and a centre of culture in the 
Bronze Age. Ihe hoards here described are now in 
the City Museum of Debreczen. The first consists 
of & sword and twelve axee found in an mired 
grouping which su a votive deposit. The leat- 
shaped sword is only 53:2 cm. long and has a pommel 
of which the button consists of closely mning super- 
imposed rhombs, diminishing in area from the base, 
the smallest being In Such & pommel is 
unique in Hungary but is met in Scandinavian 
swords. Analogous forms of sword are figured by 
Montelius from north Germany and north Italy. 
The scroll decoration of the blade is peculiar 

H . “Three of the axes are similarly decorated. 
Hajdundmson lies near the centre of the region in 
which ахев ornamented with this scroll pattern are 
found. It may be described as the centre of the 
area of fabrication. The second hoard consisted of 
a number of bronze vessels of which the peculiarity 
lay 1n the double handles and their mode of attach- 
ment. Mr. Gordon Childe, in an a ded note 
discussing the chronology of the finds, points out 


that they illustrate two periods of the Hun 
Bronze The leaf-shaped sword belongs to the 
earliest vari and, 1 stamped clear. _ with 


marks of local manufacture, supplies a link in 
Peake's argument for the Hungarian origin of the type. 

PHYSICAL CHARACTERS OF THE FRANKS.—A detailed. 
study of skeletal remains & Franco-Merovingian 
cemetery at Icd (Marne) M. H. V. Vallois in 
Fasc. 4-5-6, Vol, 6, VII* е of the Вий. Soc. 
а Anthr de Paris, concludes with a comparative 
study of such material relating to‘these invaders of 
France as is available. The typical Franks would 
арат to be comparable to the tall dolichocephals 

the Reihemgrdber. The is found with some 
frequency in Flanders, but in France it rapidly 
merges into the rest of the population. Thus the 
Frankish cemeteries of the centre and east of France 
show & fairly homogenous population in which the 
skeletal characters agree, erally, with those of the 
Franks of Belgium, in being dolicho- or sub-dolicho- 
cephalic, mesoseme, mesorrhine, or leptorrhine, to 
some extent prognathous and with a marked pro- 
tuberance of the ipa dd But in the south of Belginm 
and the more cen parts of France these characters 
rapidly undergo рокага modification, dolicho- 
cop becomes sub-dolichocephaly, leptorrhiny, 
mesorrhiny, and the effect of crossing with Gallo- 
Roman populations is more and more marked as the 
distance from the Frankish centre of origin mcreases. 
The decrease in stature is considerable, and the 
measurements given here, 1-64-1:67 m. (males), 
153-158 m. (females), while higher than those of the 
neolithic peoples, do not ex those of the Gauls or 
medieval or modern Parisians. It їз noted that 
while the early crania are predominantly dolicho- 
cephalic, and brachycephals are rare, the face being 
long and narrow of the ical Nordic character, in 
the cemeteries of Normandy by Merovingian times the 
dolichocephals are becoming more rare and are mixed 
with brachycephals, and by the tenth and eleventh 
cénturies the brachycephals are almost the only 
type, showing that by then the original Gallo-Roman 
population had resumed nderance. Yet it is 
remarkable that while the stature and leptorrhiny 
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„disa 


almost at once, dolichocephaly, prog- 
nathism and the protuberance in the occipital region 
persist for а mpch greater length of time. 


MopERN WHEAT BREEDING.—The aim and present 
ition of modern wheat breeding is outlined by Sir 
owland Biffen and F. L. Engledow in Research Mono- 
graph No. 4 of the Ministry of Agriculture and 
eries. far as possible the account 1s couched 
in non-technical language to render it intelligible to 
farmers and other non-academic readers, and it 
presents a clear and concise picture of the methods 
adopted and the results attained. After a general 
statement of the problem the principles of dapi 
and various theories beating засан are di ; 
er with the complications associated with 
linkage, chromosomes, races and species. \ Breeding 
may be for increased yield or better quality of grain, 
for greater resistance to disease or for straw less _ 
liable to lodging, and in each case specific methods 
have to be adopted. Increased strength of straw is 
а most im t point, as in many cases farmers are 
afraid to. cultivats in such a way as to obtain tbe 
maximum possible yield. for fear the crop should 
lodge апа the expense of the extra cultivation and 
manurng be lost without adequate return. The 
process of breeding new cereals is necessarily alow, 
since, owing to the rigid tests that are needed for 
purity for milling and baking, about ten years must 
elapse before any promising new variety can be placed 
on the pa need in British 18 for a 
strong wheat with good yielding capacity, and in 1916, 
eons mue introduced to et demands 
80 faras possible. After several years’ further experi- 
ments a still better wheat has been produced, known 
ошаш II, MH UD eade Do Do зеп whether 
i fulfil its mise under ordinary methods of 
general GNO. 


HERRING, MACKEREL, AND PLANKTON. — Many 
naturalists have the belief that movements 
Or occurrences of and mackerel at certain 
seasons are influenced by the presence or abeence 
of certain planktonic organisms. If this is so, then 
fishermen might benefit greatly by an instrument 
which would give them a quick indication of the 
state of the water in which they were proposing to 
fish. An instrument for use on commercial i 
craft must, however, be sumple, strong, easily handl: 
and rapid to use. In his paper, entitled “ The 
Herring in Relation to its Animate Environment," 
Part 2 (Min. “ү. and Fish., Fishery Investigations, 
бег. 2, Vol. 8, No. 7. London, H.M.S.O., 1925), 
Mr. A. C. Hardy describes trials of his ' plankton 
recorder, which consists essentially of а cylinder 
carrying & white gaure filtering When the 
instrument is towed end-on through the water, 
{си ерше ee imparting to the 

tter .a-distinctive colour which is dependent on 
the nature and number of the plankton organisms 
present. Discs used from commercial in 
1922 and 1923 during the herring fishery in the 
North Sea, and the south-west mackerel fishery from 
Newlyn, strongly suggested that Pg fishing occurred 
in waters which gave a green (due to the pre- 
dominance of Diatomacea or Phaeocystis). On the 
other hand, no very convincing correlation. could 
be demonstrated between the number of copepods 
(red, pink or yellowish-pink disc) and the quantity 
of fish caught. Confirmation of the results of these 

i tnals is needed, and much interesting 
and information may be expected from an 
extensive use of this plankton recorder. 
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FisHERIE& INVESTIGATIONS IN DENMARK.—The 
report of the Danish- Biological Station for 1925 
covers a wide range of work. Dr. Petersen, in a short 
discussion,on the influence of fishing upon the stock 
of plaice in the Baltic, gives , based on official 
statistics of landings, which show tha? since the War 
there has been a y decrease in the annual yield 
of plaice in that region. He suggests that the time 
has come for a suitable ‘protection of plaice in the 
Belt sea, and, if possible, by the aid of international 
legislation, also 1n the Kattegat and certain 


the Baltic. A report on the estimation of the. 


density of oyster-population in the Limfjord gives 
instructive data of collections made by divers. -In 
1907 the density was estimated to be т oyster for 
each 3:2 square metres, but in 1924 it had dropped 
to only т oyster for each 38 square metree—a 
reduction to үү In addition to hving oysters, the 
diver collected the, shells of dead individuals. Tbe 
shells of oysters which had died since the previous 
summer were easily recognisable, and thus an estimate 
could be made the mortality during the season 
1923-1924 Ап alarmingly heavy death-rate of 

I per cent. of the stock was indicated for the hard 
botom sies ip tbe westerti parts of thé: Broad ol 
Livo Dr. Blegvad gives an account of bis continued 
studies on the quantity of fish-food in the sea bottom, 
by means of the Petersen bottom sampler, and the 
detailed examination of the stomach contents of 
fishes. He attributes the considerable variations ın 
quantity of food for fishes, from year to year, to 
(1) brood years of the chief food species, alter- 
nating with bad years; (2) the consumption by fishes 
and other predatory animals, although the effect 
of the consumption by fishes has probably been 
exaggerated , (3) phymcal reasons, such as cold and 
lack of oxygen, which often ИШ off large numbers 
of food animals, especially during the winter. 


FERTILITY IN THE Domestic Fowr.—Dr. Е. A. E. 
Crew gives е Р. Soc. Edim., vol 46, pt. 2, 1926) 
the results of a series of ents designed to deter- 
mine the time of the о of fertility in the domestic 
hen after the introduction of the male and the duration 
of fertility after his removal. He found that fertile 
eggs can be within 24-48 hours after the 
introduction of the male, though the onset of fertility 
varies with different matings. The length of life of 
the within the body of the female 1s 15-20 
days, ut the laid. after the first week commonly 
fal to compl their development. If after the 
removal of the male a second male is introduced, 
the influence of the first sire is removed by the 
seventh-tenth day and tbere ap to be a on 
between the general vigour the male and the 
fertilising power of the sperm it uces. These 
results have an important practical bearing for the 
poultry farmer. 


Тнк ANATOMY OF THE ErxPHANT.—Dr. N. B. 
Eales has made a careful and detailed dissection of 
the head of a fostal elephant and has given an account 
of her results (Trans. R. Soc. Edin., vol 54, pt. 3, 
1926) illustrated by twelve plates of beautitully clear 
and reall ах drawings. The work amplifies 
and corrects that of earlier workers and, as the 
specimen is unique, Dr. Eales has made the fullest 

le use of it. The most interesting result 
obtained by the author is the evidence of ancestral 
history revealed by the characters of the lower jaw. 
The u part of the skull is essentially like that of 
the эй в and of all modern elephants, the differences 

due to fostal characters entirely. But the lower 
jaw exhibits the longirostrss phase of the modern 
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elephant’s ancestry. It is relatively longer than in 
the adult, oe the beri to the adult condition is 
каш у a definite metamorphosis involving 
a relative shortening of the РВЕ part of the 
mandible. This interesting observation is of the 
utmost importance as corroborative evidence вир- 
pos the accepted facts of tology. Dr. 

es 18 to be congratulated on the completion of a 
distinguished piece of work. 

CULTIVATION OF .DROSOPHILA FOR LABORATORY 
Purposzs.—Drosophila ıs now widely used as a 
laboratory animal especially in genetic m m 
and there is no reason why it should not used 
extensively for class p to demonstrate the 
moet im t results of modern research in genetica, 
ро it can be kept successfully in the laboratory. 

ith this end in view Prof. Raymond Pearl has 
е ted the possibilities of malung a sa 

thetic food medium, free from the uncertainties of 

e standard banana medium now in use, which 
would give the required degree of quantitative pre- 
cision desirable 1n genetical work. Such a medium 
is described in a recent paper by Prof. Pearl (Journ. 
Gen. Physiol. March 1926, vol. 9, No. 4). It is an 
entirely artifiadl medium, containi no natural 
fruit juice and with a higher degree of acidity than 
the banana medium. On account of its high acidity 
there is practically never any ‘contamination of the 
cultures by troublesome bacteria. Experiments with 
this medium have shown that it 18 greatly superior 
c a ru T 
and the mortality of the flies kept on it. These 
results should be of t service to laboratory 
workers and teachers who may wish to keep Droso- 
phila for class purposes. 


YIELD AND POSITION oF FIELD Crops.—The effect 
of outside rows on the yields of kafir and milo crops 
has been determined by J. S. Cole and A. L. Hallsted 
in the United States over a od of eight years 
(Jour. Agric. Research, 32, 10). The outside rows 
of ro-row plots gave heavier yields than the inside 
rows except in 1915, ay of unusually low tempera- 
ture and heavy rai . The increase was much 

eater in the yield of grain than of stover. On an 

-year average, the acre yield of kafir from the 
outside rows was 30 cent. higher than that from 
the inside rows, but stover was only 7 5 per cent. 
higher. With milo the figures were 43 per cent. 
excess grain and 8 cent. excess stover in ‘favour 
of the outside rows. The increased yield of grain 
from the latter proved to be roughly proportionate to 
the increased area of soil & ble to them. The 
relationship between the yields from all ten rows and 
theinside eight rows of each plot proved to be linear, 
the correlation being very nearly perfect, and conse- 
quently the relative merits of the methods represented 
could equally well determined by either includin 
or rejecting the outside rows The yields determin 
from the entire ro-row plots were, however, subject 
to a systematic error ansing from the fact that the 
effective areas of the plots were somewhat greater than 
the conventional areas eee to them in converting 
the plot yields to acre yields. 


A New SPHYGAMO-MANOMETER.—Meeeors. Hawksley 
and Sons, Ltd., 83 ore, Street, London, W.1, 
have submitted to us for i on а en of 
the ‘ Baumanometer ' devised by Messrs. W. A. Baum 
and Co. Inc., New York, for the measurement of 
&rterial blood The instrument is a modified 
form of the well-known mercury sphygmo-manometer. 
To justify the introduction of still another instrument 
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for measuring blood pressure the booklet suppled 
with the instrument finds two faults with the existi ng 
U-tube manometer, namely, the smallness an 
variability in the bore of the tube. It states that 
@ITOTS 80 t a8 20 mm. may occur with the old 

ttern. -We are not aware that-stich an cum 

possible, especially as we know in Great Britain 
that the pressure d A ds merely on the difference ın 
level in the two limbs of the U-tube, the capillarity 
effects being negligible. Ths head of pressure is 
independent of the shape and course of the inter- 
h tube, and the exhortation by the makers to 
the physician ‘‘to admit his shortcomings on the 
mechanical side and review his elementary pm d 
might well be reciprocated. The deek-model sub- 
mitted to us has a good ap co and 1з a well- 
finished instrument. The U-tube consists of a 
tubular left limb (pore == 9-5 cm.) and a much wider 
Tight limb (bore-+2 cm). The change of zero 1з 
compensated for by uating the left limb in 
* calibrated millimetres.’ The shift and ry duum of 
the right hmb reading also necessitates the of 
the left tube being taken into account, which we find 
has been done. The instrument possesses two 
definite advantages which will be шч by the 
busy clinician, namely (т) the wider bore prevents 
air pockets and (2) the scale divisions (0-9 mm.) 
аге easier to г and only the left hmb has to be 
cead. It must be pointed: out, however, that the 
scale calibration stressed in this instrument has 
become necessary owing to the makers’ deviation 
from the usual simple manometer with uniform bore 
and double reading. Further, the t increase in 
tire of the bare of the tube involves a correspondin 
crease in the inertia of the moving mercury an 
:onsequent damping of oscillations. 


MaGNETIC ALLoys.—Mr. P. E. Bilinghurst, writing 
rom Camp Minne, Salween River, Burma (c/o 
“Messrs. Thomas Cook and Son, n) points 
mt that if the atomic weight of each constituent of 
Tleusler's ET is multiplied by the fraction by weight 
X the element present and the sum taken, it is equal 
very nearly to the atomic weight of iron. Не states 
hat he has produced a number of similar magnetic 
loys containing Lp bismuth, tin, silver, co P 
«nd zinc, and found that the above relation holds for 
hem equally well. ing to the lose of his records by 
ure he 18 unable to give the actual figures. 


LENGTHENED CHAIN COMPOUNDS OF SULPHUR.— 
Me have received the advance proof of a S a on 
Pri i cm chain compounds of sulphur by P. C. КАу 
nd К. C. Bose-RAy which is to be published in the 
‘ournal of the Indian Chemical Society, vol. 3, No. 2. 
according to V. Meyer, dithioethylene glycol reacts 
ae eium de to give a mixture of 1:4 
ithian and its po er, the product varying accord- 
1g to the conditions. The polymer has Бе in- 
estigated by the authors and found to consist of & 
aixture of brominated long-chain compounds, in- 
luding the substance (S. GQH)GBr, which 
3 the first example of an, c sulphur compound 
jth a molecular weight so high as sone, 


CADMIUM  PHOTO-ELECTRIC CELL.—A cadmium 
hoto-electric call has been designed by Mesgrs. 
К. D. Griffiths and John S. Taylor to measure ultra- 
iolet radiation of range of wave-lengths which 
ce of therapentic importance. It consists of the 
all itself, in which cadmium forms the active element, 
ad а simple electroscope. The cadmium is deposited 
y disüllstion on a plate in front of which 18 a 
1Sulated from the plate. The radiation is admitted 
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through a quartz plate and the cell is filled with 
h gen at а low pressure. Їп use, the grid is 

ed tively and thus attracts the electrons 
released from the illuminated plate. . The instrument 
was found very senmtive to unscreened radiation 
from а quartz me lamp. Бу the use of various 
filters, it was found that vimble and ultra-violet radia- 
tion of a wave-length longer than 3500 ft. had no 
appreciable effect on the instrument. There was no 
fatigne to be detected d a prolonged exposure. 
The instrument 18 sold by Messrs. Watson and Son, 
Ltd. 


WAVE-LENGTH AND THE PHOTO-ELECTRIC BE- 
HAVIOUR OF CRYSTALS.—[n the Zesschrift fur Physik 
of July 12, Меѕегв. B. Gudden and К. Pohl direct 
attention to the apparent antagonism between the 
action of long and short wave-lengths when photo- 
electric boc uin of light takes place in solid bodies. 
They show t it is not due to any real difference 
between the specific behaviour of the different waves. 
The essential effect of all wave-lengths is to split off 
electrons from the atoms, and the observed phenomena 
can be explained by assuming, in agreement with the 

ental results, that & space element of the 
lattice 18 only able to support a definite maximum 
disturbance due to the poea mE sphtting off of 
electrons, the value of maximum depen on 
the temperature. When the maximum 1s ed, 
& kind of breakdown takes place and the excited 
centres go back to their original unexcited state. 
The disturbances cause а еш of the spectrum 
on the long wave-length side, similar to that caused 
by thermal movements or lattice defects. The dis- 
turbances vanish as soon as the extra.long wave-length 
ipd absorbed owing to the above widening has split 
na ongi electrons to increase them above the critical 

it. 


RESISTANT STEELS.—A communicated to 
the recent Congress of Chemists in London by Messrs. 
T. G. Elhot and G. B. Willey, dealt with various 
types of steel now produced commercially by Messrs. 

adfields, Ltd., having great resistance to high and 
to low temperatures and to attack by chemical 
agents. The steels are of the austenitic type, and 
are characterised by high ductirty, and by a tensile 
strength which is retained at high temperatures, one 
of them giving a value of 31 tons per sq. 1n. at 700? С, 
The test в even more important than the 
ordinary tensile test, as it indicates the stress at 
which a heated mass of the metal could stand for an 
indefinite time without change of form. The steel 
in question has a creep stress of so much as 11 tons 
per sq. in. at 700°. Alloy steels of this class also 
resist both scaling and warping when heated for 
СОЕ periods in air and subjected to rapid heating 
and cooling, so that they find a wide application as 
furnace fittings, hardening boxes, recuperator tubes, 
etc. Another variety, apparently differing somewhat 
in composition, 13 used for turbme blading. A third 
is used in low-temperature plant, рар! its and 
even in liquid ал. For example, a Frémont sh 
test figure of 50 kg.m. has been obtained at - 195°, 
mild steel only giving 3 kg.m. The De contains 
numerous figures relating to mechani tests, and 
records of performance in use, including resistance 
to acids and other corrosive substances, a field in 
which so much pro has been made in recent 
years by the in uction of steels highly alloyed 
with nickel and chromium. The greater initial 
expense of such steels, and the greater difficulty of 
wor. them, are offset by the very greatly increased 
durability under the condjtions to which the steels 
are exposed in chemical works and elsewhere. 
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The International Geological Congress at Madrid. 


THE fourteenth session of the International Geo- 

logical Congrees was held in Madnd towards 
the end of May last. It was preng -over by Sefior 
D. César Rubio y Mufioz, under the honorary ge 
dency of His Majesty King Alfonso. Señor Kubio 
is the President of the Board of Mines and was former! 
President of the Geological Institute, entrusted wi 
the preparation of the geological map of S His 
saccesgor, Sefior D. Domingo de Orneta, who was to 
have taken an active part in the meeting, died shortly 
before 1t was held.. 

The Geological Congress is almost the sole survivor 
of the scientific’ congresses which formerly played 
such an im t rôle in international scientific 
comity. It is still open to men of science of all 
nations, a distinction to which the scientific unions 
constituted ‘under the International Research Council 

' can lay no claim. 
After a prehminary m of the Government dele- 
gates on the previous day, the congress was formally 
maugurated by the King on Monday; May 24. The 
total number of members was more than a thousand. 
Many of these had already taken part in excursions 
tó An Canary Islands and Morocco, or to Huelva, 
famous for its cupmferous pyrites, or other places 
of geological interest in the south of Spain. Toledo, 
Aranjuez, Almaden with its mines of mercury, and 
the Guadarrama mountains that te Old from 
New Castile were visited dunng the meeting, and 
afterwards there were other excursions to the Balearic 
Islands, the potash d ts in Catalonia, the Pyrenees, 
the important coalfield of Asturias, and the 1ron ores 
in the neighbourhood of Bilbao. 

The Spanish Government and the municipalities 
of Madnd and of the towns that were visited in 


tion at the Palace, a 
municipal garden 


the Pe. twen 

with the fish course. This was followed by a charming 
exhibition of national costumes, dances, and singing, 
in which the rmers were all amateurs. 

In spite these attractions, time was found in 
the different sections of the’ Congress for valuable 
discussions on matters of current geological interest. 

There were a number of contributions on recent 
physical methods of ша the configuration апа 
economic possibilities of the rocks of particular areas 
by electric, печ ала gravimetric methods, and 
о tion of іре tion 1n the earth’s crust of 
artificially produ tions. 


М 


-their origin to 


‘million will be 





The рупіс deposits of the south of Spain, to whicl 
reference has already been made, were the subject o 
important papam, and the greater part of two dayı 
was devoted to the discussion of the question as tx 
whether they were formed by replacement or owe 
i tic or pneumatolytic intrusior 
or deposition. Considerable attention was also giver 
to the pert played by Hercynian and Alpine move 
men in mountain building,. more especially ir 

раш. з 

Perhaps, however, what was of the greatest interest 
to the British esentatives was the consideratior 
of questions of can geology 1n connexion with the 
proposed international geological map of Africa on 
a scale of.one in five on, which was resolved or 
&t the previous Con at Brussels in 1922. A 
number of representatives of British. African surveys 
were present as well as those of France, Belgium, 

Spain, Portugal, Italy, and t. It was 
to note tbe progrese that been made in the 
interval. А geological map of the whole of South 
Afnca has been recently published on a scale of one in 
one million, and one of t on a scale of one in two 
million, and of South-West Africa on the same scale. 
Maps of the Anglo- ian Sudan and ЅотаШапа 
on a scale of one in e million, of the Gold Coast 
on one in one mullion five hundred thousand, and 
Gambi& on.one in five hundred thousand, and of all 
the re Pen caer or mandated 
territories, Nigeria, Uganda, Kenya, сека 
өл, British Bechuanaland, and orthern 
esia, as well as of Southern Rhodesia, on a scale 
of one in two million, have been р and’ work 
on other of Africa is well advanced. The map 
of the whole of Afmca on the scale of one in five 
under the auspices of the 
een аз soon as all the materials are 


Of. nent value as a co of the geolo 
of S epe. the excellent aides: ode есеп a 
number, to the excursions. Many of them. are pub- 
lished not only in Spanish but also in French, English, 
or German, or more than one of these ages 
At the same time the Municipahty of Madnd pre 
sented the members of the Congress with a well 
illustrated volume on the Qua rocks of tht 
Manzanares Valley by José Péres de das. 

The greatest ent of the Congress, however 
was the re-creation among geologists from all part: 
of the world of the atmosphere of fmendliness anc 
cordiality that prevailed in the days, which now seer 
во remote, ' before the War.’ 


Cancer Causation: Importance of Cell Physiology. 


[N ао interesting paper read before the German 
Chemical: , at the meeting recently held 
at Kiel, Dr. Otto Warburg -sad that the attem 
made artificially to produce carcinoma by tar-pai 
or by X-ra radiation showed that the ОТА ые 
contain in which carcinoma may begin without 
help from any outside cells or micro-organisms, 
There is no cancer bacillus, just as there is no diabetes 
or arteriosclerosis bacillus. The cancer problem is a 
roblem of cell phymology in the narrow. sense, and 
[шана to the physiology of the body cells. 

Since cancerous tissue grows differently from normal 
tissue, that is to say, ly and to excess, it follows 
that, the metabolism of the cancer cell differs from 
that of the normal cell. Since, on the other hand, 
the carcinoma cell as an actual body cell originates 
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from normal cells, it becomes n to correlata 
carcinoma metabolism with normal metabolism. Lik» 
normal , the tumour consumes oxygen and give 
off carbon dioxide; the veins of the tumour contah. 
less oxygen and more carbon dioxide than the 
arteries. Like normal organs the tumour require 
glucose, and its veins contain less glucose than th: 
arteries. But, unlike the normal organs, the tumou 
produces lactic acid which 1s тазе iuis the bloodt 
a portion of this acid being obtained from the bloom 
sugar, which the tumour to & certain extent oxidise 
in the same way as normal organs, but for the moe 
ваа A Careful research ha 
shown that there is lactic fermentation of the glucom 
and in fact there are а large number of different kind 
of malignant tumour$, for example, transplanted ra 
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carcinomata and sarcomata, the Peyton Rous chicken 
sarcoma, tar carcinoma in rabbits, and all kinds of 
human cancers, which qualitatively and almost quanti- 
tatively show the same result. We have here, therefore, 
a general characteristic of carcinoma and sarcoma cells 
which is entirely independent of any particular kind 
of irritation or of the nature of the normal tissue in 
which the tumours originate. i 

If, now, it be asked in what manner tumour, mets- 
bolsm arises out of normal cellular metabolism, it 18 
necessary to inquire first of all under what conditions 
normal Didius it glucose into lactic acid. Normal 
body cells produce ic acid when their iration 
is inhibited, either OE off the supply en 
or by poisoning production of lactic acid from 
glucose is, therefore, no peculiar newly ac- 
quired when tumours first form, but is a property 
common to all body cells. But whilst in no 
lactic fermentation is only set up by absence of 
oxygen, tumour cells always produce lactic acid, even 
when they are fully supplied with oxygen. 

The results of these investigations may therefore be 
summed up 1n the statement that the tumour, so far 
as its metabolism is concérned, always behaves as а 
normal growing cell in a state of asphyxia. Ш normal 


growing cells be deprived of o , then we have the 
reaction of a carcinoma cell. Since by deprivation of 
oxygen respiration is inhibited, fermentation cannot 
be masked or prevented,-and the asphyxiated cells 
continue to produce lactic acid in excess, even when 
the en supply 18 restored. Most of the cells so 
trea die because they are unable to live at the 
expense af energy of fermentation. Only a small 
number of them remain alive, and ш their nature, 
magnitude and action they are indistinguishable from 
carcinoma cells. 

Dr. Warburg then considered the question whether 
the asphyxia of normal growing cells sufficed to bring 
about the cancerous state, or whether other unknown 
factors also played а part. Кеѓеѓепсе was made in 
this connexion to the recent experiments of Carrel, 
Dresel and Wind, in which the attempt was made to 
discover whether carcinoma cells can not only exist 
without breathing, through energy of fermentation, 
but can also w. The general conclusion was that 
tumour cells, like cannot live their full iod 
without oxygen, that both kintis of are 
able to grow tor a time wıthout oxygen, by the energy 
of fermentation, and that the asphyxiation of normal 
growing cells з sufficient to produce the cancerous state 


` Hemoglobin, 


Н 2MOGLOBIN, the oxygen-carrier in the blood 

of vertebrates, upon which life depends, is 
& substance of t interest and im ce, the 
investigation of which has received considerable atten- 
tion from research workers. Prof. J. Barcroft, whose 
lecture on hæmoglobin, delivered before the Chemical 
Society on February тт, 1926, has been published in 
the Society's journal for May 1926, gives an account 
of recent 1n tions on the subject. 

The old idea that hemoglobin is a compound 
of two bodies, called Agwmatin (containing iron) 
and a protein, globin, is not altogether untrue. The 
well-defined e substance haomsn is obtained 
ер action of glacial.acetic acid on апей blood. 

en hamin is oxidised in the presence of alkali, 
hematin is obtained. Alkaline reduction of hemin 
ields ham, a substance having an ill-defined 

icotine, pyridine, globin, etc., when added to hem, 
produce a class of substances with well-defined and 
similar P called hamochromogens. Of these it 
appears that the globin сои! alone сап form а 
hemoglobin by ation of the hydrogen-ion con- 
centration. C me, another substance well 
known to the biochemist, has been proved by examina- 
tion of the abeorption spectrum to consist of three 
bamochromogens. 

The determination of the equilibrium constant 
K for hemoglobin and oxygen and for hæmo- 
globin and carbon monoxide by the ordinary methods 
of gas analyses is exceedingly difficult on account 





of the low, of the Lem involved, &nd 
methods have been worked out which involve spectro- 
scopic measurements. ~The velocity constants, А and 
k’, for these reactions have been obtained by an 
ingenious form of ap tus which overcomes the 
ifficulties due to the high order of velocity by very 
De ub. of the components. For the reaction 
НЬ + O,, А” is relatively small, whereas the 
constant for the formation of the oxide is very large 
and is also comparatively ind dent of the tempera- 
ture and hydrogen-ion concentration. It follows that 
the equihbrium constant, X = КВ, must ре a measure 
of the effect of the reduction phase. Parallel 
observations with carbon monoxide show that the 
slow-reduction phase in the case of o is peculiar. 
There 18 a shift towards the blue їп position of 
the important e-band in the absorption spectrum 
when the hemoglobin is treated with carbon monoxide. 
This shift, measured in Ångström units, 18 called the 


' and a nearly linear tion 18 obtained between 
log X and thespan of hemoglobins from v&rious sources, 
where X[HbO,] x [CO] = ]LO,l. This issu 


to indicate that '' there are a limited number of o- 
globins, say two, which in different animals are mixed 

er in different ions." The difficulties 
encountered in the measurement of osmotic pressures 
are also considered апа in conclusion attempts are 
made to reconcile the equation, Hb, + 4O42 Hb40,, 
which these measurements indicate, witb the shape of 


the equilibrium curves previously obtained. 


Contact Catalysis.* 


THE Committee on Contact Catalysis under the 
chairmanship of W. D. Bancroft has performed 
an excellent piece of work in collecting to er and 
commenting upon the in i peculiarities of 
surfaces in affecting the rates of chemical change of 
Teactants at, or in close proximity to, those surfaces. 
Whilst certain purists may object to the term ' con- 
tact' 1n connexion with reactions the velocities of 
which are accelerated by the presence of substances 
which, although talung part in the chemical change, 
2 Fourth of the Committee on Contact Catalyse. By Hugh S. 
Taylor, Jour. Phys Chem., xxx, 145, 171, Feb, 1926 
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are not t either in the eactants or products 
in stoichiometric quantities; yet the word possesses 
advantages in differentiating homogeneous reactions 
from reactions heterogeneous! erated. 

In the United States, Dr. H. S. Taylor himself has 
been largely instrumental in stimulating interest in 


quoe in this field, which. during the last decade 


&ttracted an increasing number of research 
students in all countries, and from which a remarkable 
crop of new technical industries, not without economic 
value, has already been harvested. 

In 1917 Langmuir showed that chemical reaction 


286 


NATURE 


[AUGUST 21, 1926 





was probably restrieted “to “the molecules of the 
reactants actually in contact with the surface. Whilst 
the experiments of Bone and others at high tempera- 
tures indicate that this generalisation may not be 
always true, yet in a large number of reactions such 
appears to be the case. Even in-combustion at hot 
surfaces, reaction chains may start from, or, electrons 
or ions which in turn effect reaction may be emitted 
from. the surface. Four years later it was shown 
simultaneously in England and the United States 
that the whole of a surface could not be equally 
uniform in affecting the rate of chemical action, 
certain portions of the surface being more active than 
others _ Data both on the quantities and heats of 
adsorption of and vapours as well as the effect 
of poisons on the rate of catalytic action have amply 
confirmed the theory of active patches, as is shown in 
the present report. 

It ів clear that the existence of active patches is due 
to'the fact that the surface of the catalyst ıs not 
uniform, but composite, consisting of various planes, 
corners and edges of minute in addition to 
atoms isolated on planes and edges as well as atoms 
usd. lanes and edges. The gone of Born and 

2 on Ње surface energies of heteropolar 

eum un up ово Rabe She alate ere 

а composite metal 

du ds Hine сотор. Only in the chse of 

may à charcoals and of nickel do we possess any 

definite information on the extents and specific 

activities of various patches of different activities, 

but further information on this subject as well as the 

variation in relative areas will doubtless be forth- 
coming. 

When we are in possession of data on the variation 
of the surface forces with chemical reaction rate talang 
place at the surface, some clue may be given to the 
mechaniam of chemical activation, the elucidation 
of which 1s stimulating at the present time a renewed 
interest in the study of pho 

It ia to be pa eek that such reports may be continued 
althongh the la involved may render their appear- 
ance less frequent in future. Both the committee 
and Dr. Taylor are to be congratulated on this suc- 
cessor to the three reports already published. 

Eric K. RIDEAL. 





University and Educational Intelligence. ' 


CAMBRIDGE.—Mr. C. P. T. Winckworth, Christ's 
College, has been elected Eric Yarrow lecturer in 
Assynology. Dr. C. І. Withycombe has been elected 
University lecturer in advanced and economic entomo- 
logy. Prof. B. M. Jones has been nominated ав а 
member of the viai Committee on Aeronautical 
Education. Dr tts, University of Manchester, 
and Mr. J. O. Bland, Jesus College, have been 
elected Jo Lucas Walker students in Vereen 2А A 

9 тоо]. has been made from the Balfour Fund іо 
H. Scott, Trinity College, towards the expenses of 
"expedition to Abyssinia. Mr. H. G. ‘Cannon, 
Christ's College, апа Miss S. M. Manton, Girton 
College, have been appointed to the University's table 
at the He Бро af the Marine Biological Association 
at Plymouth. An industrial b has been 
awarded by the Royal Commiseioners for the Exhibi- 
avs of 8. to С. Salter, St. Catherine's College. 
report has been published the 
Appointment е giving а list of the 
teaching appointments made under the new statutes 
and the grants made to the different faculties and 
departments from the Government t. The total 
amount of new grants already thus allotted is 18,71%., 
out of-20,000/. available for the purpose. 
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Te Пок have been elected to research student- 
. Dann at Trinity College ; В. C. Saunders 
E ва College; W А. aters (chemistry), 
R. V. Thomas (chemi ), E. G. Jones к 
‚© Adshead (mathematics), H. Stayt (anthropology), 
. E. Allibone (physics), and W. R. Wooldridge (bic 
chemistry) at nvile and Caius College; 
Aston, А. Caress, О. Н. Wansbrough- 
Wood at Trinity Hall; J. Hilton at 


G H. 
ones and B. J. 
hrist's College ; 
pi Ratcliffe at Sidney Sussex College; G. E. Watts 
been elected Charles Kingsley bye-fellow at 
dalene College. 
urther details are now available of the will of the 
late Dr. J- E. Bles, whose bequests to the University 
of Cambri have already been referred to in these 
columns. e left all his scientific instruments, 
scientific books, and the fittings and contents of his 
private laboratory to the University of Cambndge, 
and he empowered bis trustees to expend & sum, not 
exceeding 500/., in completing any researches made by 
him and publishing the results of any reeearches not 
ublished at the time of his decease. The value of 
ig estate was 42,6771.; tai issue, and subject to 
his widow’s life interest and certain bequests, he 
left the residue of his РОР roperty to the University upon 
trust far a professorship of animal embryology to be 
called the les Darwin professorship, for research 
and teaching in the subject from a purely scientific 
aspect; apart from economic, technical, ог medical 
aspects, and subject thereto upon similar terms for a 
professorship of bio-physics. In the event of these 
chairs being already constituted, the 1 would 
have been devoted to the promotion biological 
science and subject to a board consisting of the 
professors of biological. subjects, which is also to 
examine the position of the fund every twenty-five 
years. 


Tue Calcutta University Poverty Problem lec- 
turer, Captain Petavel, has for several years been 
peu an A aei ign of advocacy of а scheme for 
esta ing near cutta a tive colony of 
middle-class ‘ home-crofters,’ and in connexion there- 
with a school of which the pupils would “ be sys- 





tematically o to produce their food by their 
own labour, work being made instructive for 
them." In his read and Freedom for 


еа К. К. Dutta, а well- 


own Calcutta attorney, has. placed at the 

of his organising commi a village and farm, while 
another member of the committee has promised to 
contribute a sum of 10,000 rupees towards a fund 
for putting the scheme into operation “on business 
lines.” A somewhat similar scheme was recently 
advocated by Prof. J. W. Scott, of University College, 
Cardiff. 


From Lou 
have receiv 


borough College, Leicestershire, wo 
a calendar for 1926-27, giving very 
detailed and illustrated descriptions of the 
College laboratories and courses in engineering and 
in pure and applied science including chemical 
technology. The Co has also a De ent of 
Administration and nomics, an -Mural 
i ent, a school of Industrial and Fine Art, 
a secondary school for boys. The Faculty of 
Pigincanag 15 notewarthy for its system of con- 
current theoretical and practical training, nt 
ible by the e scale of the workshops, half 
student's time spent in productive work. 
vernors award annually five scholarships in 
aculty of Engineering, each of the value of 
= е п to British subjects in any part 
the Run didates resident outside Great 
Britain can ү examined at local centres. 


r 
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Contemporary Birthdays. Б Societies and Academies. 

August 20, 1860. Sir William H Ellis, G.B.E. d Rome. 

August 21, 1866. Sir Gerald P. Lenox-Conyng- Royal Academy of the Lincei, June 3 — Leonida 
ham, F.R.S. Fonelli: The quadrature of surfaces.—A. Bemporad : 

August 21, 1858. Mr Charles T. H „ЕК5. | The astrographic catalogue of Catania.—Ferruccio 

August 33, 1875. Prof. W. Н. Eccles, F.R.S. Zambonini: The presence in the products of the 

August 25, 1851. Sır Jonas. F. Aspinall. present- day activity of Vesuvius of а cesiferous 

August 25, 1844. Sir Thomas Mur, F.R S 


Mr. Edward Heawood. 
Prof. Wiliam A Osborne. 
Sir Thomas Ranken Lyle, F R.S. 


August 26, 1863. 
August 26, 1873. 
August 26, 1860. 





Sir Warm ELLs 18 president of the Institution 
of Civil Engineers, and a past president of the Iron 
and Steel Institute. He was master cutler of Sheffield 
from 1914 until 1917. 

Sir GERALD LzNOX-CONYNGHAM, reader in geodesy 
in the University of Cambridge, was educated at 
Edinburgh Academy, afterwards entering the Royal 
Engineers branch of the army. He was super- 
intendent of the Trigonometnrcal Survey of India 
from 1912 until 1921. Sir Gerald is a member of 
the National Committee for Geodesy and Geo- 
physics of the International Research Council. x 

Mr. Hzvcock, mathematician and metallurgist, 18 а 
fellow of, and lecturer in natural science in, King's 
College, Cambridge. He was president of Section B 
(Chemistry) at the Cardiff meeting of the British 
Association in 1920 Мг. Heycock was awarded the 
Royal Sóaety's Davy medal in that year on the ground 


of his ез in physical chemistry, more 
on the composition and constitution of alloys. While 
his work added to theoretical conceptions, it proved 


of importance also to industrial metallurgy. 

Prof. EccrEs was born at Ulverston, Lancashire. He 
was the last dean and professor of applied physics in 
the City and Guilds of London Technical сапера, which 
was recently closed. Lately president of the Radio 
Society of Great Bntain, he was, last month, elected 
president of the Institution of Electrical Engineers. 

Sir JOHN ÁsPINALL was born at Liverpool. He was 
chief mechanical engineer of the Lancashire and York- 
shire Railway from 1886 until 1899. In r9r9 he was 
appointed consulting mechanical engineer to the 
Мшшану of Transport. Sir John is а past president 
of the tution of Mechanical Engineers and of the 
Institution of Civil Engineers. 

Sir ТномАз Murr, for a long period—r18ga2 until 
I915—8uperintendent-general education in Ca 
Colony, was born in d. A graduate of the 
University of Glasgow, he was, early in his career, 
assistant fessor of mathematics there. In 1883 
the Royal Society of Edinburgh awardéd him the 
Keith gold medal for his researches into the theory 
of determinants and alhed questions. The unusu 
course was taken of allotting the medal again in 
1897 for continued work in the same field, and once 
more in 1916 to mark the completion of the series 
down to 1915, all the memoirs having been pub- 
lished by the Society. Sir Thomas remains faithful to 
residence 1n Cape Colony. 

Mr. Epwarp HEAWOOD 18 known to a wide circle 
as the accomplished librarian of the Royal Geo- 
ре Society, а post he has filled mince тоот. 

rn at Newport, Shropshire, he was educated at 
Queen Elizabeth’s Grammar School, Ipswich, gradu- 
ating at Gonville and Caius College, Cambridge. 

Sw ТномАВ Lyre was born at Coleraine, Ireland. 
He и at the Univeraity of Dublin. From 1889 
antl 1915 Sir Thomas was professor of natural 
ghilosophy in the University of Melbourne. 
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variety of potassium fluoborate. For a crystalhne 
sublimate don Vesuvius, consisting of potassium 
and cesium fluoborates in isomorphous mixture, the 
name ‘avogadnte’ із proposed.—Luisa Pelosi: 
Certain geometrical maxima and minima.—Mauro 
Picone: The singularity of harmonic functions — 
Oscar Zariski: e impossibility of resolving para- 
metncally by radicals an algebraic equation Л )-0 
of the genus ~>6 with eral moduli.—Umberto 
Crudeli: Models of the helium atom.—R. Maret: 
Oscillations of a liquid in connected vessels —Vasco 
Ronchi: The limit of resolution of spectroscopic 
apparatus. The expression ‘resolving power’ of a 
prism, grating, etc., is shown to be inaccurate, since 
such ра дз is characterised only by dispersion. 
The resolution depends on the means by which ıt 18 
examined and, when diffraction mages are observed, 
is only one-half as great as when interference оа 
are employed.—Mario Picotti: The results of the 
hysico-chemical researches carried out on the Royal 
Tian cruiser Marswh in the Straits of Messina. 
Observations on the temperature and salinity of the 
water are described.—Fausta Bertolini: Conforma- 
tion of the stomach of the Teleostei in relation to the 
nutnton.—M. Sella: The migration of the tunny 
studied by means of fish-hooks. 


SYDNEY. 


Royal Society of New South Wales, June 2.—M. 5. 
Benjamin: A note on the rate of decomposition of 
commercial calcium cyanide. Decomposition was 
effected in a closed glasa container, and the 
percen of h c acid evolved was deter- 
mined. e curves obtained indicate that carbon 
dioxide considerably accelerates the rate of change 
and factors other the cyanogen content of the 
material affect the efficiency of a given dose of the 
material in practical fumigation—G. Harker and 
R. K. Newman: Reactions depending upon the 
vapour at the interface of two immiscible liquids. 
The reaction between amyl acetate and acidulated 
water has been studied. The hydrolytic effect of. 
liquid amyl acetate and of the mixed saturated vapour 
of amyl acetate and water at 100°, upon a surface of 
given area of dilute mineral acid, revealed a close 
agreement in the rate of hydrolysis. Taken in 
conjunction with the results previously obtamed for 

1 chloride, it is therefore evident that at the 
in of the two liquids the mixed saturated 
vapours of both liquids must be present. This is in 
agreement with the view of Van der Waals that there 
exists & continuous transition from the liquid to the 
vapour state at the boundary of any hquid.—A. R.- 
Penfold. Notes on the essential oils Ind sonus culti- 
vated Eu ts. The specimens were grown from 
seed at Ashfield, near Sydney. The trees examined 
varied from three to eight years of age, and consisted 
of E. Austrahana, E. Macarthurs, E. ciriodora and 
E. radiata (numerosa). The Е. Ausirahana was 
grown from seed collected at Wyndham, N.S W., a 
place which yielded oils possessing а lævo-rotation of 
about —3-6 and containing phellandrene in small 
quantity, and as ıt would not meet the requirements 
of the various pharmaco the district had to be 
abandoned. е olls obtained from materal grown 
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at Ashfield possessed an optical rotation of 42:5? to 
3:2? and were free from phellandrene. Е. Macarthuri 
gave remarkable yields, varying from 0-5 to 0-74 per 
cent, as compared with o-2 per cent. yield from the 
о е maternal, whilst the geranyl acetate 
varied i ae cent. to 75 per cent , thus showing 
the influence ої ecological conditions. E. citriodora 
yielded oils from о:5 per cent. to 1 per cent , contain- 
ing from go to 98 per cent citron and it would 
appear pear'as if there were separate races existing within 

es —Miss P. Nicol: An inv ation of the 
о e срхоре Че of selenium in the conducting form. 

ds of preparing mirrors of selenium are described. 


The me gives values of y, рлеу correct to 
within about 3 per cent. and of x, to witbin 5 per 
cent. The values А within fairly wide 


limits, depending on the of preparation’ 
(casting on glass, oleae. кил, etc). The 
results obtained are . 


Am 6470-4170 *-277 -3:36 Kym 0:45-0-9 
Am 5890-5896 = 2775-306 £970:77-1: 

Am 21900-8100 >= 259-302 Kg=0-90-I'I 
Am 4400-4800 yg" 2°74-3°04 Kym 1:05-1:27 


Some rough measures in the near infra red indicated 
к,<о.,т and » about 2-6. There was no definite 
indication of any relation between the temperature of 
transformation to the conducting form and the optical 
pores: nor was there any variation with the 

gth of exposure to light or with the age of the 
specimen. 


VIENNA. 


Academy of Sciences, July 1.—F. Hemmelmayr 
and J. ree Contributions to our. knowledge of 
sko perenty this substance contains seven 
h seq its formula is C4E0,, rather 

О».—1.. Schmidt and R. Stohr: Two 
substances similar to stearine from RO унаса 
A nionovalent unsaturated alcohol О and a 
divalent unsaturated alcohol С.Н, О, have. been 
obtained.—L. Waldmann: P descri 
of the stones collected by L. Kober in the n 
Hegas and in the Taurus. 


ern 





Official Publications Received. 


International Hydrographic Bureau. 8 Publication No. 12: 
Investigation of onio Constanta, ВА ыг of Tide and Ourren 
Pat rcv by Means of these stants By Hear-Adm 
~ Phaff. late 6 Swiss franos. lament to Speciel Publi- 


mao try Tables for the Oaloulataon of 
Constanta. 
Btraits 


es by Means of Harmonio 
ementa Annual on the Raffles Museum and 
Library for the Year 1925. By О. Xios Рр. 14 (singapore: 
7 Government peers ОШО.) 
Union of Bouth Atmos: Department of culture. T gon 
1025: Weeds of South Afros, Part 3. By А. LansdelL 
plates, (Pretona: Government Prin and Stationery оча 
The National Оштеги Cl Quan endar for the Year 1 
vin +820 -+- 481-4156. (Dublin. 
Department of Bewntifio aA Industral Reseach. Вашшагу of Pio- 
of the of Greet Britain and the Museum of 
of the Geological 


: Н М. Stationery ОЙое; Southampton се 
) ы Od. net 
Univermty of Bristol, The Annual Report of the tural and 
Besesreh Btatson National Fruit and Institute), 


Hortaonlsarel 
"Long Ashton, Bintal, 19396. Рр. 1524-11 pletes. 
the’ га: ао 


P Journal ml of ва нар А А: 
Royal Botanic Gardens, Peradeniya. 

10, Part 1, June 15th Pp. 14441 paier 
Agneulture; London: Dulau and Oo., Ltd. 
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Botany. Annals of ths 
А. G. Alston. Vol 


) Srupees 


The Bcientflo Prooeedings of the Royal Dublin Boeleiy. VoL 18 
CTAN NOME Tha Downy Mines of Onions (Paren pen) 
with perticuler reference to the Hibernation of the te 
Paul A. Murphy and Robers M'Kay. Pp. 24T-251--platea 12-15, pA 
VoL 18 (8.8), Ко. 1$: A aimple Method of Tem tare Control for use 
with Refractometers and Polarimeters. B Michael T Casey. в. 
264 6d. VoL 18 са No $4: The атаса Hates of ifer 
Leaves in relation to Pentosan Content. By Joseph Doyle and Phyllis 
Gimeh, Pp 365-175, 1& (Dublin) 
Brih Annual Report of the Forestry Com 

RAS, Тош запор September Both; 1028; Рр. 31 (London: Н.М. 
Stataonsry Office) Od. not. 

ent of Agricniture for the 


Jamaica, Annual of the 
Year ended Sist December 1925. Pp. (Jamaica, B. W.L) 





Diary of Societies. 


SATURDAY, Aveow fi. 


Мовти or ExortAxpD Dara ecce AND MECHANICAL Woecrwraxs 
(Annual Msetang) (at Ne upon-Tyne), at 280. 


CONGRESSES. 
Avouwr 17 AXD 96. 


` ткож aap Breen Lertrora (Antamn ра oka Adcock: 
The Efesi of Nitrogen on Chron: some [tm Ohromium Alloys 
(Alloys of Iron Part IV.).—J. Н. Andrew end Н. A. Dickie: 
А Phymeal Investigation mto the Quuse of Temper Brittlenem.—Prof. 
О. Benedicks, Н. kstrom, and P. Bederholm: Anomalies in Heat 
Conduction, with some Determinations 


Oarburieation and Decarba watıon of Jron and Some Inv on 
Tt анон ы Bres ee snd А. ahi 

The Development of the Swedish Iron and Steel Industry during 
last thirty years.—H. Kinauder: Notes ол Jernkontoret —А. Ine 
The Testing of Hardened Btoel,—W. Petersson: Notes on the Develop- 
ment of the Swedsh zu MAE Industry dunng the last ai years. 
—@. Phragmen : The Oonstatutaon of the Iron-Bilioon Allo: 


Augusr 19 TO ÉAEPTEMPBER 1. 

Boortrá HixrváriQUE oys Bommxome NATURALLm (at Frrbonrg) а 
Besos dorotei: to Mathamatacs, Physos, Geophymes, Meteorology 
Gani Botany, › реш! Betan SE Opern Botan [and 
Hnt A nthropology and Brbno! Palmon > 
Biology, tory of Mediano and Naturel 106. 


Avgosr B1 то Виғткилад 8. 
Монго кенин COKPERENUE (UK THAI Тепсе] Fragen o HIM MD 
osang: 
Utlsation of Water Power, and Inland Ма: 
Brohangs 


Produoed 
Hydrsubcaly and Blectmcal Energy Prodaced . Oanditaons 
under which the two systems can work togsther with advantage. 


rii Ari To ia 
Вигтгивив ) TO 4, 


IxsrrrurR оғ Мигага (Antumn Meeting) 
bun: Anmut Шш and Modern eil Metall 


—Dr. W. Bowen! 

(пишип Lecture) —Dr. О, J. tmrnhells Rooksby, and W. 
tion: The Delormataon of Tungsten Crystal tion * Honda: А 

Oom of айе and Dynamis Tensile and Notohed-Bar Tests. — 

C. M. Jenkins: The onta bu on and tho таре es of 


Industry ot Amer. Part iT. —Xathleen В. Oomsta to tion 
and Age-Herdening of some Ternary aud Quaternary of 
Aluminiutn cheers ron Bose p PD А. G. C. Gwyer and Н W. I. 
Phillips : The Constata and Structure of the Comercial Aluminium- 

Alloys, With &n A x upon The Propertass of the Modified 
Alumunium-Billeon в, №. Stockdale and І. Wiikinson.— 


the Нор Mieta Coinage. 

meat of ье 1 їй —А. 
Tubes —Piof. Р Obsvenard 
Bolutxona, — W. T. Oook and 


y Bxperim Oo 
—F. W. Rowe: Brons Bronze Worm Gear Blanks need by Oentn- 
aal utag чс * An Account of the Non-Ferrous Me 
Liige Distnet. 


Brmrirwskx 8 TO ll. 


AMERI Cama BoorxrY (at Philadel —In teen Divunonal 
Mer Cum Vik Various bancha o Pere end Applied 


Chemis 
= Ёжетжылжв 13 то 1T. 


enya. Director of | IxrrmwariowAL Сокбма oF Pmrowornv (at Harvard Unnersity, 


Cambridge, Mass.) 
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African Natives and European Civilisation. 


N his presidential address to the British Association, 
H.R.H. the Prince of Wales spoke with singular 
felicity of the relations which do actually, and 
should, subsist between the State and scientific re- 
search. The discussion of a multiplicity of topics, 
which was released as it were from a floodgate immedi- 
ately after the inaugural meeting, may have obscured 
the fact that the opportuneness of the Prince’s reference 
to the application of scientific study to the problems of 
the Empire in our Dominions and Dependencies was 
conclusively demonstrated by the presidential address 
delivered in the Geographical Section on the following 
day. The lesson was further driven home by the dis- 
cussion on the effect on the native races of Africa of 
contact with European civilisation which arose directly 
out of Mr. Ormsby-Gore’s address, and took place 
in a joint session of the Sections of Geography and 
Anthropology. 

His Royal Highness spoke as one who had had many 
opportunities in peace and in war to observe the facts, 
the necessities, and the possibilities of conditions in the 
Empire as a whole. In like manner, if in a more 
restricted field, Mr. Ormsby-Gore laid before his 
hearers the results of his journeys of observation in 
East and West Africa—journeys which may become 
as memorable and as far-reaching 1n effect as those of 
joseph Chamberlain when the latter was Minister of 
State for the Colonies. Those who have followed the 
newspaper reports of Mr. Ormsby-Gore's travels with 
some knowledge of the problems which were then 
brought before him, will appreciate the acute observa- 
tion and the belanced judgment which underlie his 
summary of the situation in regard to the economic 
development of tropical Africa and its effect on the 
native population. It is, however, of no little signifi- 
cance that his lucid summary of the needs of Africa 
and its people is followed by an acknowledgment of 
the greatness of our opportunities and our responsi- 
bilities and ап appeal for the continued efforts not only 
of “ officials and unofficials in Africa,” but also of “ the 
men of science over & whole range of human experience 
such as are meeting under the auspices of the British 
Association." It is pardonable if in these words we 
think we hear the statesman and the administrator 
rather than the president of Section E. 

It cannot be denied that the need of constructive 
thinking for which Mr. Ormsby-Gore pleaded is urgent. 
'The situation in África was summed up by one speaker 
in the discussion as one of depopulation and disintegra- 
tion, and he went on to point out that the African native 
has passed ın a brief space of time from the Stone Age ` 
to the present day. The final partition of Afnca among 
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the European powers began in the last decade of the 
last century. Since then the economic development of 
the country has proceeded at a rapid pace, but especi- 
ally in the last few years. Figures are quoted in Mr. 
Ormsby-Gore's address which are worth repeating. 
Between тоз and 1925 the domestic exports of 
Nigeria increased from 8,250,000]. to 17,000,0001.; in 
the Gold Coast in the same period from 6,000,oool. to 
10,000,000]. In East Africa the increase is even more 
marked, due almost entirely to the development of 
cotton-growing. In Kenya and Uganda the figures 
for the corresponding years show an increase from 
2,250,000]. to 7,820,0001., and in Tanganyika Territory 
from 1,100,000/. to 2,900,000}. This sudden accession 
of wealth would not be without its element of danger 
in any community; but when it is realised that the 
greater part represents the earnings either as pro- 
ducers or as wage-labourers of & population to whom 
‘money’ is still novel, and whose ideas of a currency 
and medium of exchange not so long ago were limited 
mainly to ‘ brass rods’ or ‘ cloth,’ it must be apparent 
that the problem is both immediate and grave. Itisa 
problem which demands statesmanship, and a states- 
manship which is informed with an intimate knowledge 
of the African, of his institütions, and of his needs. 

It is not possible to set back the clock. For good or 
for ill, the economic development of Africa is bound 
to go on under pressure of an increasing world-demand 
for its raw materials and its market for imports. 
Apart from certain restricted areas which will be ex- 
ploited for their mineral wealth, it wil be developed 
аз an agricultural country. In tropical Africa, where 
white labour is impossible, that development wil 
depend upon the native. Even in South Africa it is 
doubtful if white labour will ever be able to hold its 
own. Whatever may be the ultimate result in South 
Africa, in the tropics it seems clear, owing to climatic 
conditions and the question of prestige, that the 
function of the white man is to act as an administrator 
or employer and the guide and teacher of the native. 

Up to the present it cannot be said that this rapid 
development of Africa has been for the goodof the native 
on the whole, even though it be recognised that certain 
benefits have accrued to him. It is doubtful, indeed, 
how far these benefits may be for his ultimate good 
unless steps are taken to neutralise the inevitable 
disabilities by which they are accompanied. It has 
also to be admitted, as has been pointed out recently 
by a resident of many years in the remoter parts of East 
Africa, that the native does not always accept the 
advent of the white man who comes to exploit his land 
as an unmixed blessing. The African has a distinctive 
culture of his own, in which the cardinal features are 
the religious beliefs which are interwoven as an essential 
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element in every aspect of his life, and the communal 
spirit which informs his thoughts and actions as a 
member of a tribal group. Notwithstanding differ- 
ences as between tribes and peoples in the form of their 
political organisation, this is true of all in general 
terms. Especially is it essential to remember that the 
ultimate sanction of chiefly and tribal authority is 
religious. Further, apart from provision for the needs 
of the family and any contribution due to the chief or 
the community, the idea of the economic value of 
labour applied to production from the land or of wage- 
earning i$ alien to the native mind. Until recently, 
and as is still the case in many tribes, wealth consisted 
exclusively of wives and cattle. One of the reasons 
for the imposition of а hut-tax on the native population 
in South Africa was the hope that incidentally it would 
familiarise the native with the advantages of wage- 
earning and thus increase the supply of labour. 

It is self-evident that the sudden impinging of | 
European civilisation on a culture of this type, and the 
rapid economic development of the country, are bound 
to result in an equally rapid disintegration of native 
institutions. The growth of a class of native producers 
and of wage-earners has rendered the individual con- 
scious of his individuality as a unit rather than merely 
as a member of a social organism, while introduction 
to the tenets of Christianity, an individualistic body of 
belief, has still further strengthened this tendency. 
The authority of the chief and the sense of responsi- 
bility to the tribe have been undermined, and the 
religious bond upon which they depend has been 
loosed. In the coast towns of West Africa, natives 
have become completely detribalised, and if the pro- 
cess is allowed to go on unchecked the existing tribes 
are in danger of becoming undisciplined mobs. Again, 
the native system of land-tenure, about which, in- 
cidentally, insufficient is known, is in danger. The 
economic value of land is beginning to be appreciated 
by the native, and where land is vested in the chief, 
this has introduced an entirely new relation of landlord 
and tenant as between the chief and the individual 
member of the tribe. Of the importance of а know- 
ledge of the system of land-tenure, the disastrous ex- 
perience of South Africa up to the passing of the Glen- 
Gray Act is a sufficient indication. Here, too, not- 
withstanding the reservation system, detribalisation, 
except in the case of the Zulu, is proceeding rapidly. 

Of the results of this tendency to detribalisation, 
little need be said. They are obvious. The lack of 
restraint, and the accompanying break-up of the morale 
of the natrve, unless checked, are bound in the long run 
to be disastrous. They must accelerate the depopula- 
tion of the country, which, owing to disease and especi- 
ally infant mortality, is already а serious factor in the 
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situation. Improved sanitation, a higher standard of 
nutrition, and increased efficiency in medical service 
may, however, be expected to cope with disease as 
time goes оп; but an informed and intelligent guidance 
based upon a sympathetic understanding of native 
psychology, which will control and direct into safe 
channels the inevitable modification of the full tribal 
system, is an essential condition of the well-being of the 
native, and in the long run of the prosperity of Africa. 

The present tendency to unchecked detribalisation is 
the more to be regretted in that the African native is 
one of the most adaptable of all the primitive races in 
the world, when the innate conservatism based on his 
religious taboos is not affected. This is shown by the 
readiness with which the native has mastered new arts 
of life in the course of the opening up of his country. 
Many of the African natives have beside, as the study 
of their history and institutions shows, a remarkable 
instinct for social and political organisation. The 
genius of Chaka, the great chieftain of the Zulu, is by 
no means unique in the annals of African tribes. 
This capacity for organisation and government is not 
confined to the men but has been displayed on more 
than one occasion by women, who by some accident or 
other have attained positions of authority. 

A hopeful feature of the situation is the intense desire 
of the African for education. Hitherto the only form 
of education available for the native, with the exception 
of the interesting experiment at Achimotu, has been 
upon European lines; but education in Africa must 
take a new orientation. It is clearly of little use to 
offer the African a system of education which was 
designed originally to meet the needs of a European 
environment. Too often it has been the case that the 
curriculum of native schools has been framed with an 
eye only to the literary side of education, to the 
neglect of practical subjects. Yet it is not enough to 
insist on the need for vocational training. Even while 
recognising the excellence of much of the work which 
has been done in this direction, too great emphasis 
cannot be laid upon the fact that the education of 
the native must be based upon an intensive study 
of the culture, the institutions, and the needs of 
the African population. Much, it is hoped, may yet 
be effected through the Committee on Education of 
the Colonial Office. For many years the anthro- 
pologists have been collecting the facts, and although 
they are well aware that these facts may still be in- 
complete in certain respects, yet in response to Mr. 
Ormsby-Gore’s appeal for the assistance of scientific 
workers they are ready and willmg to place their 
knowledge at the disposal of the administrator for its 
practical application in the training and government 
of the native community of the new Africa. 
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An Indian Clan in Wales. 


The Dialect of the Gypsies of Wales: being the Older 
Form of British Romani preserved ın the Speech of 
the Clan of Abram Wood. By Dr. John Sampson. 
Pp. xxitit+230+419. (Oxford: Clarendon Press; 
London: Oxford University Press, 1926.) 845. net. 

HE majority of people are surprised when they 

are told that in almost every country of Europe, 

and even in America, there is spoken to-day a language 
which was brought out of India by a tribe or tribes 
between twelve and fifteen hundred years ago. This 
is the language of the people known to us as Gypsies, 
to themselves as Rom or the like, a word which phono- 
logically is the exact equivalent of the modern Indian 

Dom, a general name for an outcast, so-called criminal 

tribe, who in many places act as scavengers and burners 

of corpses, and in all places are ready to augment 
their earnings by stealing or other anti-social practices. 

The Gypsies of Palestine and Syria still call themselves 

Dom, just as with them a spoon, roi in European 

gypsy, is dow: (and in modern Hindi 407). 

It has long been recognised that the speech of the 
Gypsies, which, as regards the European branch at 
least, differs comparatively little from country to 
country, is like the modern Indo-Aryan vernaculars 
of India—K ashmiri, Panjabi, Sindhi, Gujarati, Marathi, 
Hindi, Bengali, and the rest—descended from an old 
language of which we have the literary form in the 
language of the Rigveda and in Sanskrit. Consideration 
of its sound-changes and of its vocabulary makes it 
certain that the Gypsy language, or Romani, originally 
belonged to the same dialect-group as gave birth to 
the present central languages of India, such as Hindi. 
At & comparatively early period, however, which must 
be dated before the beginning of this era, they had 
wandered away to live for a time with the ancestors 
of the wild and httle-known tribes of the north-west 
frontier, among the mountains of the Hindu Kush. 
Linguistically these tribes are very conservative in 
certain respects; and, being with them, the Gypsies 
preserved certain sounds and groups of sounds which 
were afterwards lost by those they had left behind 
in India proper. Whereas, for example, in India an 
original і or d coming between vowels was altogether 
lost, it is preserved in some form or other only by 
two of these north-western dialects and by Gypsy. 
European Gypsy keeps them under the form of і, 
Syrian Gypsy under the form of r. It is then of 
peculiar interest to note that, of the two north-western 
dialects which also preserve them, Khowar, spoken 
in Chitral, has r, and Kalasha, spoken farther south, 
has | Thus the word which in Pali (a later form of 
Sanskrit) is deti, ‘he gives, is Hindi de, but Khowar 
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dör, Kalasha dali, Syrian Gypsy der, European Gypsy 
dsl. 

About A.D. 4oo this region was disturbed by the 
Hun invasions of India. Ву them perhaps the Gypsies 
were set in motion towards the west. At all events, 
before A.D. доо we find them in Persia, where various 
legends are related to account for their presence. А 
succinct account of their wanderings from here has 
been given by Dr. Sampson in а recent number of the 
Journal of the Gypsy Lore Society. Their path can be 
traced by the words which they picked up and adopted 
from the languages of the countries through which 
they passed. From Persia the Gypsies who changed 
original -i- to 7 migrated into Syria, from where some 
went north into Transcaucasia, others south into 
Egypt. Those, on the other hand, who changed -t- 
to 1 passed on into Armenia, where some remain until 
the present day; others, driven forward by the Turk 
inroads, migrated through Asia Minor into the Balkan 
Peninsula before the end of the eleventh century ; and 
here it is that we first have definite historical record 
of this strange people. In Greece they stayed for a 
long period, to which also the numerous Greek loan- 
words in their language bear witness. But early in 
the fifteenth century—again before the threat of the 
Turkish invasion—they'once more began their wander- 
ing. Their bands moved rapidly, and m a very short 
while they had appeared in almost every European 
country, 

Wherever they went they were persecuted, and 
statutes were passed for their suppression and expulsion. 
It is therefore easily to be understood that it was 
greatly to their advantage to have a language which 
was not intelligible to their enemies. This doubtless 
was a powerful factor in the preserving of their old 
Indian tongue, despite the comparative smallness of 
their numbers and their wide separation both from 
the land of their origin and among themselves. Of 
recent times, however, and particularly in England, 
wheré they have never been very numerous, their 
speech has degenerated into a jargon, which is little 
more than a certain number of Gypsy words set in an 
English framework, with English grammar and English 
syntax. We шау note, in passing, that the borrowing 
has not been entirely one-sided, and the number of 
slang words and phrases taken from Gypsy is probably 
considerable. One at least has acquired universal use: 
for the word ‘pal’ is English Gypsy phal (in which 
ph is an aspirated p, not f), meaning ‘ brother, Con- 
tinental Gypsy pkral, and direct descendant of Sanskrit 
bhrdid. 

Those readers (and fortunately they are many) whom 
the works of Borrow have acquainted with the Gypsies 
and their language, though already in a much de- 
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generated form, will be astonished when they study 
the monumental work now before us on the language 
spoken by a Gypsy clan in Wales to-day. This is 
still really an Indian language, not a mere jargon. 
Students, not only of language and of the Indian 
languages in particular, but also of culture and: folk- 
lore, owe a great debt to Dr. Sampson, both for his 
original discovery of Edward Wood, the Welsh Gypsy 
harper, at Bala in 1894, and for the enthusiasm and 
perseverance which has carried him through thirty-two 
years of patient collecting and siftmg and arranging 
of stories and other linguistic material from this little 
Indian clan among the mountains of Wales, work 
which has at last resulted in a volume of more than 
650 pages. It is by far the most complete and most 
accurate description of any Gypsy dialect that we 
possess. The first 230 pages are devoted to a description 
of the sounds, forms, and syntax of the language ; the 
next 419 to a vocabulary, full of quotations, and 
precisely indicating the meaning and use of each word. 
If there is one part more than another to which we 
would refer as especially valuable, it is the pages 
which contain a minute and scientific description of 
the sounds of the language. We regret that it was 
impossible to include a certain number of texts, but 
presumably the already great size of the volume forbade 
a further addition. But those who are interested will 
find & large number of stories published by Dr. 
Sampson, with notes and translations, in the Journal of 
ths Gypsy Lore Society. 

In one respect only do we criticise Dr. Sampson's 
work adversely. Comparative philology, though 
almost the first impulse to its scientific study was 
given by that great English scholar and orientalist, 
Sir William Jones, has never been a plant of vigorous 
growth in England ; and the languages of India, which 
Englishmen have had peculiar opportunity of acquiring, 
have suffered more at the hands of amateur philologists 
perhaps than any other group of languages. The 
scientific study of the history of the modern Indian 
languages is a comparatively recent growth, and the 
workers are still far too few. Gypsy, like the other 
Indian languages, has also suffered at the hands of 
amateurs. Some of its students have been famous 
linguists; but the greatest of them all, Miklosich, 
wrote before the fruitful ideas of the “ Junggram- 
matiker " saw the light and changed the whole basis of 
the science of comparative philology. Dr. Sampson un- 
fortunately yielded to the temptation to combme 
history with description; and throughout the book 
he attempts to trace the history of Gypsy from Sanskrit 
onwards, But though the science of language has 
made such enormous strides during the last fifty years, 
Dr. Sampson does-not seem to have progressed beyond 
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the days of Miklosich. Examples of this are to be 
found in profusion on almost every page. We will 
take two only, to serve as illustrations of our criticism. 

Without a recognitioh of the principle of the constancy 
of so-called sound-laws, there can be no science of 
etymology. This principle is that a given sound in a 
given dialect will develop in the same way in all words 
in which it appears under the same conditions. Thus 
Sanskrit words containing intervocalic +, if they 
survive, will in Hindi lose the -i- altogether, in European 
Gypsy show it as . Ар etymology which neglects this 
rule is at once suspect; and if it is to be upheld, some 
special reason must be sought, such as borrowing 
from another dialect or the like. But Dr. Sampson 
has no compunction in making etymologies which go 
contrary to well-established rules of Gypsy, and that 
without noting the fact or seeking for explanation. 
Thus it is a sound-law of Gypsy (and of nearly every 
other modern Indo-Aryan language) that original 
intervocalic -&- is lost : this is admitted by Dr. Sampson, 
who gives for example the Sanskrit ending -ako, which 
became Middle Indian -ао and Gypsy -o, or the Sanskrit 
yukd, ‘louse,’ which became Gypsy juw. Yet without 
hesitation he derives Gypsy Swkdr, ‘quiet, from 
Sanskrit su&ría-, ‘ well done’ (which in Gypsy would 
have become something like * 041). Itis,on thecontrary, 
doubtless from Sanskrit ‘ukrd-, ‘ bright, pure, clear.’ 

Secondly, Dr. Sampson compares Gypsy words not 
only with what he considers the Sanskrit originals, 
but also with their Hindi congeners. Now, just as 
French contains not only inherited Latin words 
$ére, derived from patrem), but also borrowed Latin 
words (like paternité, borrowed from paternitas), so too 
Hindi has both inherited Sanskrit words and borrowed 
Sanskrit words. If we wish to investigate the history 
of Latin sounds, say in Italian and French, we must 
compare the inherited Latin words in one language 
with the inherited Latin words in the other language, 
not an inherited word in one with a borrowed word 
in the other: we must compare Italian padre with 
French pere, not with patermié. But Dr. Sampson, in 
countless cases, compares an inherited Gypsy word 
with a borrowed Hindi word : for example, he compares 
Gypsy thulo, ‘fat’ (connected with Sanskrit sthild-, 
‘strong ’), not with, say, the inherited Nepali word 
thulo, id., but with the borrowed (and only very hterary) 
Hindi word sth. 

Such an attitude and such mistakes invalidate the 
whole of Dr. Sampson’s comparative work: it cannot 
be accepted as in any way a trustworthy guide. It is 
indeed a pity that this fine book, which is otherwise 
such a splendid monument to the author’s scholarship, 
should be so marred. How far better would it have 
been if either he had followed his first intention (as 
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expressed in the preface) and left the historical side 
alone, or by а much profounder study of comparative 
philology in general and Indo-Aryan philology in 
particular have fitted himself for the task of com- 
parison with other Indo-Aryan languages. But since 
perfection is not attainable by man, we may be grateful 
that Dr. Sampson has given us a work which not many 
could have accomplished. К. І. TURNER. 








Ice Ages. 

Ice Ages: Recent and Anctent. By Prof. А Р. Coleman. 
Pp. xliii+296. (London: Macmillan and Co., Ltd., 
1926.) 175. net. 

ARLY glaciologists wrote of ‘ The Ice Age,’ next 

of ‘The Great Ice Age,’ and when it became 
obvious that there had been earlier refrigerations not 
inferior in intensity to the latest, of ‘The Quaternary 

Ice Age’; now we have a glacial history of the earth, 

and from the hand of a master of the subject. Many 

of the glacial deposits described have only been dis- 
covered within the past few years; it is probable that 
many more will be found in the future, but Prof. 

Coleman presents enough matenal to enable us to form 

an idea of the distribution of glaciation both in space 

and time. 

Deposits referable to ice are now known or suspected 
from nearly all the main geological formations, but 
many of them are of small extent and can be attributed 
to valley or at most piedmont glaciers. Major glacia- 
tions are known from the Lower Proterozoic or Huronian, 
the Upper Proterozoic to Lower Cambrian, the ‘ Permo- 
Carboniferous’ and the Pleistocene. Minor glacia- 
tions are known or suspected at other levels in the 
pre-Cambrian (though owing to the difficulties of cor- 
relation it is not possible to say how many), in the 
Ordovician (North America and doubtfully in Europe), 
and in the Silurian-Devonian (Alaska, eastern Canada, 
Cape Town). The great ‘Permo-Carboniferous’ glacia- 
tion was manifested in five continents at least, but 
mainly in the southern hemisphere and in India; 
in strong contrast was the generally warm Mesozoic, 
from which only two glacial deposits are described, & 
tillite from central Africa west of Lake Tanganyika, 
probably Triassic but possibly older, and a Jurassic 
moraine from California, both probably formed by 
piedmont glaciers. 

During the whole of the Mesozoic the sea-level 
temperature remained high, and the great cold-blooded 
reptiles were able to multiply and dominate the earth. 
Coleman attributes their sudden disappearance to а 
* slight dip in temperature at the end of the Cretaceous, 
too small to be called an ice-age." This slight cooling 
is indicated by the valley moraines of Cape Hamilton 
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in the Antarctic and the Cordilleran region of North 
America ; theice-transported boulders of the Cretaceous 
of South Australia and England are not mentioned, 
presumably because they are attributed to shore ice 
and not to land ice. There may have беей mountain 
glaciers in the Miocene of Iceland and Europe, but 
these were local, and the next great cooling occurred at 
the close of the Pliocene and still continues. 

These phenomena offer a definite meteorological 
problem, which ‘the author sets out clearly in words 
which are worth quoting : 

“ Under normal conditions the world has a relatively 
mild and equable climate with no permanent ice at low 
levels even in the polar regions.” 

“ From time to time . . . there have been relatively 
short periods of cold accompanied by а great extension 
of mountain glaciers, and sometimes also by the forma- 
tion of ice-sheets at low levels. In the most severe 
visitation of the kind ice-sheets invaded the tropics 
on three or perhaps four continents." 

. “Tee are, in most cases, broken by interglacial 
periods of milder climate. Sometimes this occurs 
two or three or more times, indicating a comparatively 
rapid oscillation from cold to warm and warm to cold." 

“ АП parts of the world have their temperature 
lowered during an ісе age, the tropics as well as the 
temperate and arctic zones." 


The author then turns to the consideration of causes, 
but gives only & rather mechanical discussion of the 
various theories of climatic change which have been 
put forward: ‘from time to time. Wegener’s theory of 
continental is mentioned, but without enthusiasm. 
Elevation perhaps comes nearest to a solution, but 
fails to account for world-wide cooling. The conclusion 
is that no single cause suffices ; “ some combination of 
astronomic, geologic, and atmospheric conditions seems 
to be necessary to produce such eitastrophie | events 
in the world’s history.” 

The difficulty of the problem is increased Б the 
apparently haphazard way in which glaciations have 
developed. Time and again the author comments on 
the paradox of field-work, especially on Permo-Carboni- 
ferous tillites, beneath an almost vertical sun in a 
temperature suggestive of anything but ice. On the 
other hand, so far as is kiown at present, the Antarctic 
continent escaped glaciation until the close of the 





' Mesozoic, though of course the great Antarctic ice- 


sheet шау hide traces of many older glaciers. The 
north-east of North America, where the Quaternary 
ice-sheets reached lower latitudes than anywhere else, 
has suffered glaciation over and over again. In the 
Upper Carboniferous this region bore glaciers which 
indeed pale into insignificance beside the contempor- 
&neous ice-sheets of the south, but would be sufficiently 
remarkable in any other period. The same region 
was ice-covered in the Devonian, the Ordovician, 
NO. 2965, VOL. 118] 


NATURE 


'on the summer temperature, is the snow-line. 


[AUGUST 28, 1926 





at the close of the Proterozoic, in the Lower Huronian 
(a photograph shows the remarkable feature of a 
Huronian tillite smoothed and'striated by a Pleistocene 
ice-sheet), and perhaps at two hérizons in the Archean 
—seven or eight glaciations in the same or neighbouring 
&reas. Other regions which have suffered repeated 
glaciàtion are Alaska, South Africa, and south-east 
Australia, though South Africa was not glaciated during 
the Pleistocene. 

Tt almost seems as if, given certain conditions, and 
especially a world-wide cooling, glaciers and even ice- 
sheets can develop in any latitude, but have a preference 
for certain loealities. From this point of view it may 
be only an accident that the two great ice-sheets of the 
present day occur in high latitudes. Their formation 
is not entirely a matter of temperature, since we are 
faced by the idea that during most of geological time 
the polar regions were free of land ice even while lower 
latitudes were being glaciated. Apart from pole- 
wandering, the only theory which throws any light 
on this anomaly is Paschinger’s, not mentioned by 
Coleman, that glaciation depends on the relation 
between the zone of maximum snowfall and the snow- 
line. It may be profitable to try to fit this theory to 
the facts before us. 

As we go from the lowlands up the slopes of a mountain 
range, we find that the snowfall increases up to a certain 
level, above which it again decreases ; this level depends 
mainly on the humidity and the temperature during 
the wettest season. Quite distinct, depending mainly 
Н the 
snow-line is above the zone of maximum snowfall, the 
glaciers will be small ; if the snow-line is the lower, the 
glaciers will be large, and with sufficient snowfall may 
descend to low levels. In the moist equatorial regions 
the two zones are close together, and a small depreasion 
of the snow-line would prpduce a considerable extension 
of the glaciers. 

It seems probable that glaciers or ice-sheets must 
always originate on high ground, but for a glacier to 
develop into an ice-sheet a large area of more or less 
level ground is required at a temperature low enough 
for the ice to spread out as a piedmont glacier. In high 
latitudes this land may be low, but in low latitudes it 
must be initially at a high level. Once the ice-sheet 
has reached & certain size, however, it imports its own 
climate, and the initially high plateau may be depressed 
nearly to sea-level without necessarily destroying the 
ice-sheet. There are several reasons for this ; one of 
the most important is that a snow surface reflects four- 
fifths of the solar radiation falling on it, and another 
is that a large ice-sheet is naturally occupied by an 
anticyclone with outwardly directed winds. The 
relations betweeh snow-line and zone of maximum 
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snowíall probably depend on conditions of storminess 
and vertical temperature gradient which are due to 


general causes when these are favourable, glaciers. 


will form which may develop into ice-sheets in suitable 
localities, determined partly by configuration, which is 
independent of latitude, and partly by location relative 
to storm tracks and'oceans. The latter proviso causes 
the repetition of glaciation in certain localities which 
are not necessarily.the coldest parts of the globe. 
During the course of an ice-age the most suitable 
location may change, which brings us back to Coleman’s 
speculation that the Greenland ice-sheet may represent 
the continuation of the eastward trend of glaciation in 
America, having commenced later than the American 
ice-sheets and persisting after them. 

The author has done good service by uniting ш one 
volume a large mass of material which was formerly 
only available in scattered papers or, in the case of his 
own observations, had not previously been published. 
The volume maintains the high standard which we 
expect of the publishers ; it is lavishly illustrated by 
photographs of great interest, and the only error which 
the reviewer has noticed is the name “ Grygalski " on 
page 286. C. E. P. Brooxs. 





y The Sylvester Programme in Algebra. 


Matrices ана Determinoids. By Prof. W. E. Cullis. 
(University of Calcutta: Read Lectures.) 
Vol. 3, Part х. Рр. xix+68z. (Cambridge: At the 
University Press, 1925.) 635. net. 

E are all familiar with Cartesian co-ordinates 
denoted by [x, y], where two numbers written 
in an assigned order specify the position of a point in 

а plane. Unless x—y, the symbol [y, x] denotes quite 

a different point. This simple geometrical illustration 

is enough to show that in pure algebra, quite apart from 

geometry, a pair of numbers (or indeed a whole row 
of s numbers) in an assigned order might be con- 
sidered as a single entity 4. Such an A is sometimes 

called a vector (if #>1), but it is a special case of a 

matrix of rank one. 

Yet, curiously enough, the more natural set of 
numbers to consider as а compound unit in algebra is 
not a row so much as a square arrangement of numbers. 
Nine numbers put in square formation, three by three, 
are what Cayley called a matrix of order three. Cayley 
first saw the value of treating it as a single magnitude. 
The reason is this: that matrices may be added, sub- 
tracted, or multiplied together and the result-is always 
а matrix. This is not entirely true of vectors. 

As a square is a special case of a rectangle, one may 
substitute for the idea of a square matrix that of a 
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rectangular matrix-of ms numbers, arranged in m 
rows and s columns. The author has taken this as 
his leading idea throughout the series of volumes, the 
third of which we have now reached. But the arrays 
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show that the oblong case is really included in Cayley's 
square, since the actual properties of matrix A and 
matrix В are effectively the same. 

The B matrix here may be extended to the fourth or 
higher order simply by fixing columns and rows of 
zeros to the right and below the existing square. АП 
such matrices share with 4 the same rank: it is the 
rank of a matrix which is its most important feature. 
The rank of А or B here is two, and in general cannot 
exceed the smaller of ss and я. 

The work of which the bare elements have just been 
explained is founded on original ideas of three of our 
countrymen—Cayley, Sylvester, and H. J. S. Smith— 
and it dates from about seventy years ago. As 80 often 
happens in mathematics, work started in England has 
been brought to fruition abroad. So the work of 
Cayley was advanced almost out of recognition by 
Frobenius, and that of Smith by Weierstrass. Syl- 
vester, who foresaw an important future for matrices, 
outlined a programme which has been systematically 
adopted by Prof. W. E. Cullis, who has done a real 
service to the ematical world by carrying it out in 
all its breadth and detail. 

The present book runs to seven hundred pages, yet 
it is only part of volume three. It is conceived in a 
spacious, leisurely spirit. There is something portent- 
ous in the massiveness of the structure. The author 
believes in his thesis, but is in no hurry to convince the 
sceptic or the ignorant. He promises in volume four 
& wealth of practical applications to analytical solid 
geometry, the theory of groups, dynamics, and the like, 
which will justify the patient elaboration of the pre- 
ceding algebra. Everything is thoroughgoing and 
sound, and in fact volume three covers a larger field 
than its title implies. It is the only really complete 
account, in the English language, of many fundamental 
facts of algebra bearing on polynomials, factors, elimi- 
nants, and so on. 

The book deals with three great branches of the 
matrix theory, as grouped round the conceptions of 
(т) potent divisors, usually called invariant factors 
(elemeniarteiler), (2) commiutanis, and (3) invariant trans- 
formands. The first of these is the difficult general 
theory governing the classification of algebraic systems 
illustrated at their simplest by the conic or the quadric 
surface, or a dynamical system of small oscillations. 
The second and third of these are bound up in the study 
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of the respective equations 
АХ=ХВ, 
АХВ-Х, 


where А, B, X are matrices and X is the unknown 
quantity. Bearing in mind that ordinary algebra 
is the study of the simplest possible matrix, where 
тетт, we have a clue to the interesting general 
case. Non-zero solutions exist provided А and B 
satisfy a specific condition analogous to 4—B and 
АВ m x respectively, for this simple case. 

Incidentally, a problem of Frobenius, to find the 
square root of a given matrix, is fully discussed. : 

The treatment of the work brings out forcibly the 
propriety of thinking of variables X and constants 4 
in a relation Р 

ДХ, A, A’,.. 
where X, А,... аге matrices. The reader is brought 
to see how far-reaching are the ordinary conceptions 
of elementary algebra, such as the notion of solving 
an equation. 

The book is not easy reading, ia poit al dis eating 
care taken to explain or prove everything. The reason 
is that the formal general case precedes special instances. 
Algebra is peculiarly adapted to the converse use: a 
chess board of nine or sixteen squares suggests most of 
the properties: of a chess board of мї squares. Also 
several crucial results are disguised in small print. 

The book has been carefully printed and contains 
few mistakes: one is only sorry that the Cambridge 
Press is unable apparently to do it full justice by re- 
turning to the use of the quality of paper or ink; or 
both, which go to make the first volume. 

It may be added that the second name in the title 
is relatively unimportant in this volume. А deter- 
minoid bears to the rectangular matrix tbe relation 
which а determinant bears to the square matrix. 

We are under a real debt to the distinguished author 
for this latest instalment of a mature and suggestive 
work, and we look forward to the promised further de- 
velopments with interest. | 


.) =O, 





Our Bookshelf, 


Problems of Philosophy : an Introductory Survey. Ву 
Prof. G. Watts Cunnihgham. (Modern Thinkers' 
Library.) Pp. xxi+453. (London, rcu and 
Sydney: George G. Harrap and Co., › 1925.) 
Bs. 6d. net. 

-Tms is a useful book, with a “modestly. misleading 

title. When & writer introduces ‘ problems of’ or 

© studies in’ this or that subject, he is commonly taken 
to offer his own particular theories on a limited gioup 
of more or less connected topics. Prof. Watts 

' 'ham has a less personal and more generous and catholic 

‘Intention. He writes, broadly speaking, about all the 
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problems that there are, and with the utmost objectivity 
and detachment. What he gives us is, in effect, m 
guidebook to contemporary metaphysics, as clear and 
simple as it can well be made, and so y com- 
pacted that the intelligent use of а table of contents 
and an index will conduct an inquirer's finger straight 
to the sections relating to any one of the major issues 
of current interest, and let him find there just how the 
controversy stands, and why it is where it is. That is 
no small performance—it has meant selecting and 
correlating the significant ‘ tendencies ’ of endless recent 
discussion, indicating the historical background of each» 


question, and plain the cruces of each decision. 
The of the k is simple. Part т defines, 
partly 


contrast, the scope of philosophy and the 
nature of its distinctive" method. Part a examine» 
some central problems in the theory of knowledge. 
Parts 3, 4, and 5 trace the evolution from matter to 
mind, taking the widest ра survey of what is 
involved in these terms. 6 discusses the nature 
and status of our ces of ‘value.’ This bare 
indication of contents is perhaps all that need be given : 
for, all through, the writer is ficte concerned to recom- 
menda theory, but rather to expose the issues, to show 
what considerations are relevant and what are the 
implications. Plainly enough, Prof. Watts Cunning- 
ham’s own sympathies are with the idealist tradition ; 
but his survey is thoroughly impartial in spirit and ir 
execution. Nowhere, in the nature of the case, does 
it cut very deeply ; but it very well points the c 
Н, J. 


The Physical Chemistry of Stesl-making Processes: œ 
General Discussion held by the Faraday Society аша 
the Iron and Steel Institute, June 1925. Pp. 167-296. 
(London: The Faraday Society, 1926.) 8s. 6d. net. 


ae W. H. Hatfield has said in the discussion before 

“there is to be found in this collection of papers 
= far the most weighty and valuable treatment of the 
subject of furnace reactions that we have had.” Almost 
every phase of modern steel-making is dealt with, and, 
although the symposium reveals, as the chairman, Sir 
Robert Hadfeld,-pointed out, ‘the many important 
gaps in our knowledge of the reactions which take 
place at these high temperatures and of the physical 
data necessary for their elucidation, the general feeling 
after reading the present volume will be that a distinct 
advance is being made in this important scientific andi 
industrial subject. 

The paper by McCance on “ Balanced Reactions in 
Steel Manufacture," а continuation of earlier work by 
the same investigator, represents probably the most 
important single contribution yet made to the subject. 
Experimental confirmation on an industrial scale is 
necessarily & slow process, and there are clearly many 
points on which such proof is required, but the excellent 
manner in which all the threads hold together and the 

ent with experimental fact, so far as has yet 
been found, offer good reason to believe that in time 
the confirmation will be obtained.: “ A Study of tbe 
Reactions of the Basic Open-Hearth Furnace," by Mr. 
T. P. Colclough, is another outstanding contribution. 
His contention that the influence of temperature i» 


definitely subordinate to that of slag composition is of 


fundamental importance. Among the other papers, 
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that on the reactions in the electric furnace, by Mr. 
F. T. Sisco, and another dealing with the general 
ae oe aspect of steel-making, by Mr. А. І. 
d, are well d ing of mention. - To all those 
interested in any degree in the chemistry of the manu- 
facture of steel, the volume is of the utmost importance 
and will be read with the greatest interest. F. C. T. 


Science : an Introductory Textbook. By E. J. Holmyard. 
Pp. x+230. 
and Sons, Ltd., 1926.) 4s. 

Mr. Hotwyarp is well known as one of the most active 

and vigorous exponents of the humanistic school of 

science teaching, and his viewpoint finds complete 

reasion in this. very entertaming and instructive 
volume. We could with for nothing better than that 
the scoffer at the ‘ romance of science’ should read it. 

For our part we found ourselves compelled to complete 

a first ing in one sitting. Mr. Holmyard’s style 

is peculiarly happy and easy, and one feels that he 

thoroughly enjoyed his task. His object is to present 
science as a whole to the young beginner. He refuses 
to admit of barriers as between one branch of the 
subject and another, and in this he is right. Further, 
he has shown how it can be done. He enlists to bis 
purpose the framework of the ——the Aristotelian 
scheme of the four ‘elements’ of air, water, earth, and 
fire, and after a historical introduction he deals with 
these one by one, and makes each the theme for & 
series of facts and phenomena of Nature. So we find 
simply and naturally interlocked a number of important 
and fundamental principles usually detached into 
separate ‘subject’ volumes. Finally, passing from 
the inanimate to the animate, the author presents 

a brief but interesting account of.the phenomenon 

of life. 

Naturally there is a serious danger of ‘ overdoing it,’ 
but Mr. Holmyard has wisely preferred the errors of 
omission to those of commission. At the same time, we 
fet] that the book would have been greatly strengthened 
by some short account of the astronomical scheme of 
the universe. In our view a general survey of science, 
even for the young beginner, definitely requires this, 


oe ee eee шш ки 
the study of life at 


The production by the publishers i їз, with the excep- 
tion of some rather crude ‘portraits,’ very well done, 
and we have nothing but praise for а book that will 
commend itself to all interested in the ing of 
science. I. B. H. 


Life of Plants. By Sir Frederick Keeble. (Clarendon 
Science Series.) Pp. xii--256. (Oxford: Clarendon 
Press, 1926.) 55. net. 


AN initial embarrassment that confronts one who would 
become acquainted with the present achievements and 
aims of botanical science is ae number of books 
dealing with plants from which a choice may be made. 
The subject has been approached from so many points 
of view that curiosity is aroused as to wherem any new 
volume can differ from its predecessors. 

Those who are conversant with the writings of Sir 
Frederick Keeble—who have read his fascinating 
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“ Plant Animals," for example—will not be surprised 
to find that the present book is different from those 
we already know. Excellent as many of the latter 
are in providing detailed and accurate information 
about plants, carefully and clearly though some of 
them are written, we have met with no k which 
succeeds in conveying to the same degree as does the 
present small volume the all- importance of 
plants in the scheme of living things, or the wonder 
and romance of their activities. 

The information is there also—the amount that has 
been ed into 250 is indeed astonishi 
but the reader is given ei fe назан of being led 
into а new country by roads which permit of ever 
more and more extensive views, the facts and arguments 
which border the road and define its direction never 
being allowed to grow into a hedge tall or dense 
enough to oppress the traveller or to obscure the 
surrounding prospect. Therein, per les the one 
danger. MEL. dur e аа а Dy Ox 
scenery around him that he may be tempted to give 
insufficient attention to the details of the foreground. 
This omission can be made , however, when the 
journey is repeated, as no doubt it will be more Шап 
once. 

Few are the books which can justly claim to have 
completely fulfilled their author's hopes: fewer still 
those in which this or that modification would not 
seem an improvement to some reader. No doubt 
some will say that a rather disproportionate amount 
of space is given to Mendelism, or that the contrast 
between sporophyte and gametophyte phases, with the 
dominance of the latter in some groups of plants, has 
been insufficiently emphasised. Exception may also 
be taken by some to the wholehearted acceptance of 
bormones to explain the sensitive reactions of plants. 
Such, however, are but minor matters and do not affect 
the picture as а whole, which is surprisingly complete 
in view of the size of the canvass. 

In the preface, the author pleads that we should 
judge leniently his failure to accomplish the task he 
set himself, If he has not succeeded in satisfying 
himself, be has earned the gratitude of his readers by 
giving them а delightful and stimulating book. 


Comparative Philosophy. Ву Paul Masson-Oursel. 
(International Library of Psychology, Philosophy 
and Scientific Method.) . vi--212. (London: 
Kegan Paul and Co. Ltd.; New Vork: Harcourt, 
Brace and Co. Inc., 1926.) тоз. 6d. net. 


* Comparative PHiLOSOPRY," by M. Masson-Oursel, 
gives the im ion of а compilation. There is an 
introduction by Dr. Crookshank, a notice that Part П. 
has been translated by V. C. C. Collum, and a dedication 
to M. Lévy-Bruhl, whether by author or translator or 
editor does not appear. The book itself deals largely 
in generalities and is interspersed by & long table of 
comparative chrono and various bibliographies. 
There is nothing peculiarly original or even iuge in 
the actual matter of the book, and now and then we 
come on fairly long quotations from the Greek which 
are left untranslated, although the book is scarcely 
designed to appeal only to scholars. 
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Letters to the Editor. 


[ZAe. Editor does not hold himself pene fr for 
opinions шей by kis correspondents. 
can he e ee 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE. No notice ts 
taken of anonymous tommunications. | 


The Classification of Research Work. 


Ir has often been found difficult to discriminate 
between the different classes of work carried on by 
research laboratories. This difficulty is intensified 
when, ‘for such purpose as the founding of an in- 
dustrial research association, it becomes necessary 
to explain these differences еы огеш 
such work had previously been an unknown tity. 
In these circumstances lack of an rect Dern. 
logy can cause much confusion; .three members of 
кешш чш e PUR ет fundamental,’ 
' pure, and ‘a ee еа 
nevertheless opr the same thing. Such 
erplanstnry tenus а ав апа 
curing' аге ы Жолу рУ 
рту ав meaning. 

ping which served ВЕР puipóes жан 
made by, departing investigation from research 


This gave the successive of pure 
fundamental research, app research, 
теге fu invention, and routine. Here a dis- 


tinction was intended to be drawn in the second 
instance between the pure research of a university 
laboratory, and ressarch which is just as free to 
pursue д Жер. to any depth or in , without 
regard to their ostensible usefulness, provided only 
that they are restricted to material offered 

industry concerned. However, the nom fare 
desi ue was тЫ but the writer eventually 


Slain these meanings, 
that fhe conception of тее Йыл у could be used to 
vide а tolerable claseification which was 
plicit in the whole discussion of the topic. Such a 
classifica Hon is almost obvious when research work 
is looked at from the затмы view of an industrial 
research department, with its conjoint laboratories, 
workshops, and manufacturer’s plant. 

This. classification may be illustrated by the 
mechanical anslogy of degrees of freedom, such as 
thoes of a three-point support. The three essentials 
of any research for our purpose are the 
Method, the Subject, and Aim. Accordingly, as 
the research worker is left free to pursue his own 
course in each of these , or in so far as he is 
restricted to a limited choice of their possibilities, so 
уап a very wae тацды НАШ 

а 

Те fundamental relation of the 

method to the advancement of natural а, 
observed by Francis Bacon, evidently sets the Method 
in a position of superiority over the other two. 
Consequently, such work as ів done with its methods 
under restriction is, scientifically, of a low 
order; such is the р routine of works-control 
laboratories, or of а -room. : 
hand, the university Шоо is potentially nn- 
restricted—finance excepted—not only in 1ts methods, 
but also in the subjects studied, an 

is free in all three degrees, to use mathematics or 
lase-blowing, to study nebule or tadpoles, and to 
Бе its aim no closer than at the advancement of 
human know The -room is not only 
restricted to quick routine methods in making its 
tests, as also in the study ya statistical data, but 
its subject matter 1s restricted to such material as is 
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but they fail to 


On the other |- 


in its aims; it. 
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manufactured or used in its own factory, and its 
aim is equally restricted to narrow and well-defined 
ends. these two lie six other ible 
classes, and it is in to see tbat they do 
actually correspond to most of the recognisable 
classes of research work. We will briefly examine 
{Беш in regular ord, (Абаи па fender will best 
draw his own examples out of his own experience. 


(a) FREEDOM IN METHOD, Атм, AND SUBJECT.—À8 
already noted, this clase is indubitably pure research, 

by that of the university. 

b) Босы IN METHOD AND Атм, BUT RESTRIC- 
TION IN SuBJEcT.—This 15 what the most tened 
industrialists impl bt term ' fundamental 
research.’ It scientific study of 
such material as importance, and 
is undertaken to en the ae of knowledge upon 
which наа у rests, A determination of the 
chromosome numbers in species of Gossypium for the 
cotton industry will serve as an example. 

(с) FREEDOM IN METHOD AND SUBJECT, WITH А 
RESTRICTED Arm.—For this class we t cite most 
of the work done оп behalf of public health, which 
has one definite aim, though it studies mosquitoes or 
abattoirs, and uses statistics or string galvanometers. 

(4) FREEDOM IN METHOD ONLY; ; Am AND 
SUBJECT RESTRICTED.—The everyday research of 
most industrial laboratories falls into this class, 
which ds to the ‘in tion’ mentioned 
poc aims to effect paying improvements 
specified шага, and prone: 


The next three classes are all restricted in the 
methods they may employ, and only freedom 
in the minor degrees. It will be seen that the latter 
are not in themselves. sufficient permanently to 
characterise work as scientific résearch, and the 
examples are correspondingly vague. а ааг 
human nature to study out some ошап 
to ‘ the good of ті,’ which provides an ае 
the clase. Theee Y be termed the ‘unstable 
classes,’ where true mergee into technicality, 
and ‘ gadgeteering.' 

(e) RESTRICTED IN METHOD, BUT FREE AIM AND 
SusnjEcT.— The usableness of a new discovery is 
investigated, such as Róntgen's rays, or the emission: 
of electrons from a hot wire. 

(f) RESTRICTED IN METHOD AND SUBJECT, BUT 
FREE TO ANY AIM.—lhis class might be termed that 
of intelligent Prae MIS spe ANE It is obviousl 
& tem which much 

the бошо sora Fa йз с evelopment. · 

(к) RESTRICTED IN METHOD AND AIM, BUT FREE 
IN ITS Nu bei Sara Бо охари deal "m 
some w&y O ving som ; 
invention itself máy be applied to т Жын 
industries. 


The remaining clase 18 again clear-cut in its severe 
limitations. 

(4) No DEGREES OF FREEDOM.—TI rooms ; 
works-control laboratories ; such routine work as that 
done by junior assistants. . 


If it be agreed that these classes cover the whole 
range of pure and appHed research, and that they 
differentiate between of research which are not 
easily distinguished , it remains to provide 
them with terminology. . Having regard to the varied 
meaning which has already been given to most of 
the available English words, it is pe better not 
to attempt to name eqch class, but to it when 


need arises as completely free (or cted),' or else 
as ‘free (ог о іп. (опе .гевресі) only.’ This 
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covers all the eight deecriptions, if only one function 
is ified in the latter form. . 
or written notation we сап use са: and small 

letters. ' The MSa class of research ' would be our 
class (c) above. It is for this convenience that the 
words subject and aim are used instead of material 
&nd object, or subject and object. А 

Using these notations it is possible to avoid a great 
deel of am ity when industrial research is under 
discuseion, w. er inside or outside the ranks of 
scientific workers. Further shades of meaning could 
of course. be obtained by defining the amount of 
restriction, beyond the bare ve and negative 
here used, but it seems quite needless at present to 
do 80. W. LAWRENCE BALLS. 

Rose Cottage, Meldreth, 

Royston, Herts. 


Science and Psychical Research. 


Prruaps I may Ье i to offer a few com- 
ments-on Dr. J. Tillyard's' article under this 
headi in Nature for July 31. Dr. Tillyard’s 

y for the scientific men who take up the 
Slady of psychical research, and thus, ав he com- 
plains, ‘lose caste’ and undergo persecution from 
their fellows, may appear pathetic, and his stated 
determination, in 8 of all consequences, to join 
the noble army of martyrs, may even seem heroic. 
He may take comfort, however, in the reflection that, 
after all, Crookes’s isti мее die not 
prevent him from attaıning to that highest of scientific 
tions, the presid of the Royal iety, nor 
bay does Sir Oliver cease to remain highly 
honoured amongst all scientific men for his physical 
investigations, and especially for his pioneer work in 
wireles telegraphy, nor does he cease to be in the 
greatest request as an exponent of the most recondite 
-theories in modern ae amongst all the best- 
known scientific societie8 and institutions. : 

Dr. ТШуата appears to be surprised at the attitude 
towards spiritu Boone by most scientific men, 
but surely this is to explained by just such 

ons of the subject as Sir Arthur Conan 
Doyle's ‘‘ History of Spiritualism.” As Dr. Tillyard 
himself admits, psychical research ıs therein “ most 
certainly very unscientiically handled." Indeed, 
this so-called is no more а scientific book 
than its imaginative author's recent spiritualistic 
novel tis replete with what has been rather aptly 
described as ‘‘ determined credulity,” and, like most 
of the fantastic and amazing litera that emanates 
from ic bookshops, it trades on the credulous 
side of human nature, and especially on the emotions 
of those who, having lost friends who were dear to 
them, are distressed at the uncertainty of the sur- 
vival of human personality, and, like the i 
man in desperation will clutch at any floating straw. 

Dr. Tillyard makes light of the fraudulent aspect 
of spiritualism, and says that fraud exists in all 
branches of human affairs. I can offer no n 
upon the suggestion of biological fraud to w. he 
refers, but speaking for physics, with which I am 
better acquainted, і cannot remember any case of 
such a kind worth menti during my Шейше. 
On the other hand, the whole hi of i 
sunply reeks with fraudulent d tion. There 
appears to have scarcely been a single well-known 

itualistic medium who has escaped criticism of 

nature. The of Sir Arthur Conan pes 
book are filled wi e achievements of spiri i 
against whom fraudulent practices have been alleged, 


as it would seem to the uhbiassed critic, on very 
convincing grounds, and quite a considerable portion 
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of the is devoted to explaining &way these 
unfortunate I the explanation in some cases 
consisting of the amazing su ion that though 


evidence showed that the medium did cheat on 
certain occasions, on other occasions no signs of 
cheating on the part of this i medium could 
be discovered, -and therefore the manifestations 
produced must be considered to be genuine ! 

The fact is that the whole basis of spiritualistic 
investigation, as-usually carried ont, puts в ium 
on frandulent practices. The so-called mediums that 
appear to be requisite in order to conduct the experi- 
ments, seem for the most to be persons of 
inferior intelligence and education. Most of them 
are also needy, and eke ont a precarious existence 
by payments for their services, which payments will 
only continue so long as they succeed in producing 
extraordinary manifestations. 

Imagine for a moment research in ordinary physica 
made under such conditions as these, with the 
physicist unable to carry out his own experiments 
and make his own observations without dependence 
on the aid of assistants whose interests were all the 
time to fake the experiments and thus obtain start- 
i effects, assistants, moreover, whose fraudulent 
delinquencies when discovered were excused and 
explained away, as seems to be the usual practice 
in the case of mediums ht cheating. Could any 
one have confidence in the accuracy of physical 
investigations carried out under such conditions ? 

But, says Dr. Tillyard, ‘we who have seen these 


thin gs done under conditions uding deliberate 
fraud, are not fools, but ın on of keen 
faculties.” Does he not know, then, that the ex- 


perienced medium, just like the expert conjurer, both 
of whom ‘prescribe to & extent their own con- 
ditions, will fool the observer, however acute and 
scientific, nearly every time? Did he never, when 
young, attend at Maskeleyne and Cook's home of 
mysteries at the old Egyptian Hall in Piccadilly, and 
did he ever once find out how the marvellous 
phenomena there shown, admittedly by pure trickery, 
were produced ? В 

How even the most distinguished scientific men 
can be deluded is evidenced by the well-known case 
of the “N” rays, for the of which the 
French Academy of Sciences presented a gold medal 
to Prof. Blondiot, who, however, was neither a 
fraudulent medium nor a conjurer, but a well-known 
and highly be gea physicist, who, as is now under- 
stood, was at the time of his discovery unfortunately 
afflicted incipient insanity, from which he after- 
wards died. How the "N' Dee De adt os 
exploded was recounted by Prof. W. Wood in 
uine delusion that in 
the interests of truth аһ never be forgotten. It 
is а warning for all time demonstrating the extreme 
danger of accepting the objective reality of phe- 
nomena which, as is claimed, can only be observed, 
attested, or produced by particular individuals, such 
as so-called spiritualistic mediums, and not by all 
com t persons. 

I.have recenti cue eic ace mde a 
spiritualistic methods which show how e reliance 
can be placed upon the support that Sir Arthur 
Conan Boyle gives to spiritualistic phenomena. 
Having read іп the Morning Post that Sir Arthur 
had exhibited at the Queen's Hall-a photograph 
urporhüng to be the ghost of the second Viscount 

mbermere, who was my uncle by marriage, І 
remembered that I had seen this photograph shortly 
after it was taken some thirty-five years ago, and 
that it bore no г ble resemblance to the 
deceased Viscount, whom I had frequently seen and 
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whose ho ph I hae 
I th cly chall тА Conan 


Doyle to гер оаа in the Morning Post the alleged 
ghost photograph alongside the genuine portrait, 
whereupon he appears to have su to the 
editor of the Morning Post that the ghost pioto- 
graph could not be reproduced for 
reasons, This assertion was nr refuted 
by the Datly Sketch, which —I meantime 
ee ee host photograph — re 
produced with oe pert and the 
authentic portrai шешке ы paper for May 28 
last. There these ctions remain as evidence that 
nd аз I think all sane persons 


one can co 
will edinie tora a completessboRue ооа а 
spiritualistic myth. 
Ex wno disce omnes. 
A. A. CAMPBELL Swinton. 
40 Chester 
London, S. 


пори 9. 


І wourp like to thank Mr. Campbell Swinton for 

his letter criticising my article on “ Science and 
cal Reesarch ' in Natrore for July 31 last. 

With what he says on the subject of spiritualism I 
agree almost entirely; but I had hoped that my 
article drew a clear distinction between spiritualism 
and cal research. Unfortunately, two аге 
evidently confounded in Mr. Swinton's mind, though 
they are as distinct as, let us astrology а 
Бедоу, or.alchemy from фен Ifa A oli 
thought of up astronomy, would he apa 
text-book of astrology to his first ideas of the 
subject? Or if he desired to study S et th 
would he with a of віраж ? Yet 
is just what such a man would be doing who 
to find in & book like Sir Arthur Conan Doyle's 
elementa of cal research. Let me кае (чыт 
to Mr. Swin instead the’ careful perusal of Prof. 
Charles Richet’s work “ Thirty Years of Psychical 
Research.” 

That I in any way make light of the fraudulent 
aspéct of mediumship I must emphatically deny. I 
think that the last sentence in the concluding para. 

ph but one of my article supports this denial 
Мт. Swinton's remarks about mediums and deum 
ents show an entire misapprehension of the 
essentials of the problem. Mediums may be good 
or bad, just like chemical balances or microscopes, 
Some of them are below the average level of intelli- 
ce, others greatly above it; some may be peid 
or their services (and why not, "when, like everybody 
else, they have to live?), and some never take a penny 
for the whole of their life's work. 


These things, however, are entirely beside the point. < 


In research the medium is not one of the 
MRNA as Mr. Swinton seems to tbink, but 


р ien мше TE dli 
ht, ог the microscope in tho sim y of 


minute forms ; that is to say, the mèdium ts the 
snstrumont eed which the phenomena become 
objective to the experimenters. Usually the medium 
is in deep trance and knows nothing of what is 
. g. The only difference between the 

scope and microscope on one hand and the medium 
on the other is tha еа 
the other a livin as many materialists aver, 
both are een asin, у а then this difference 
vanishes). It is easier to control the mechanism than 
the living being, and that is why more stringent pre- 


the ы 
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untrue results, it is thrown aside and a more trust- 
worthy instrument is substituted ; if а medium is 
found to be fraudulent, then the genuine cal 
researcher will not proceed with him, but will en- 
deavour to find a ae trustworthy one. The 
itualists may make apol wish ; 
dui кп no concern of peychical risen T 
t scientific men who have patiently 
and d cating’ studied these phenomena—Crookes, 
Lodge, Richet, Flammarion, Wallace, Barrett, and 
others—can Mr. Swinton name a single one who has 
not become convinced in the end oi their genuine- 
ness ? On the othar aide we have either а) some few 
who, having met with a fraudulent m at the 
start, have adopted Mr. Swinton’s motto Ex мио discs 
omnes, and have concluded, without investiga- 
пон, that the whole businees was fraudulent, and (b) 
the great maj a of scientific men, who have never 
experimen: e subject at all, but some of whom, 
nevertheless, эе themselves quite ко to 


pass а пату judgment п it Му cle was 
simply a plea for a more sclontific and logical attitide 
of mind from this second clasa. XY NAME e NH 


may be good Latin but it is bad 1 Sigel ahh 
generalisation from insufficient is still, 
always, the curse of modern science. A gteat tence 
once chose twelve disciples; one of them turned out 
a fraud and betra his master. Ex uno disce 
omes? Were all the apostles frauds because of 
pa defection ? Surely not! If we must have a 
tin motto, let us have a logical one, such as Huma- 
num est errara; then, remembering that this appliee 
{ШУ y well to physics, biology, or ical research, 
us make our dispositions for the detection and 
elimination of fraud and get on with the work. 

If Mr. Swinton is really in earnest in d to do 
this, I would advise humi to get into touch with my 
friend Mr. на Price, director of the National 

ical Research, 16 Queensberry 
Flees. 7, and make an sppoiniment to вво over 
the laboratory. Н his inspecti саре оаа 
оа апа аггап 
be present at a sitting with a genuine medium 
Stella C., when he might su in discovering the 
real reason for n behaviour of the thermo- 


graph end bee uction of c phenomena 
by cold breezes. 


J. TLyarp 
"ште, | Switzerland, 
August 17. 


External Capiliary Action. 


WHEN a glass tube, 6:5 mm. in external diameter, 
тага. in internal.diameter and of any convenient 
fength, one end of which has been drawn out into 
tho form of a cono 55 mm, long with а Вал э apex 
or mm. in Peay А d dingly small 
aperture (Fig. ri (т)) is with water containin 
вау, I cent. n caustic soda, and held with i 

t downwards at an angle of 35° above the 
orizontal, a minute stream of water issues from its 
aperture, turns round underneath mp and ascends 
to a distance of 33 mm. on its outer side in the form 
of в series of minute, disconnected, elongated hanson 
which appear to encircle it. In flowin up 
ue кау loee their identity. and finally 

other to form a substantial 

at а paint where the diameter of the cone is about 


symmetrically when 
the tube is vertical, but from its lower side, as 
2) when the tube is held at an angle. After 

attained a wéight of about 0-0113 gm. 


encircles the cone 
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with the tube shown, it breaks away from the 
influence of the force which has been bolding it, 
sweeps swiftly down the lower of the cone, 
carrying away the ascending globules, and falls from 
its apex. Immediately afterwards a similar series of 
globules begins to ascend and another drop is formed 
and falls away like its predecessor, and 90 on con- 
tinuously. The weights of the drops and the rate at 
which they are formed with the angle of the 
tube, the magnitude of its a , the form of the 
cone, the magnitude of the head, and so on. With 
the tube shown in (т) a drop weighing 0-o113 gm. 
was formed every 2 m. 20 sec for 12 consecutive 
hours in one trial. (2) was photographed instan- 
taneously while thé globules were in the act of 
ascending the stem 





Fia, r.—Gecale, full size 


) 


With some tubes, and some heads, the globules run | 
up the wet surface of the cone so rapidly as to make 
it quite impossible to count their number; with 
others, and in different circumstances, they follow 
each other at distances of several millimetres apart 
at & comparatively moderate rate, according as the 
head is ter or less. 

(3) shows & tube held in & vertical position, (4) 
shows it held at an angle. In the former the drop 
encircles the cone symmetrically, in the latter it has 
gravitated round to the lower side. 

The force which draws the water up on the outside 
of the cone in opposition to the force of gravity is 
obviously a function of the gradually increasing mass, 
and consequently of the gradually increasing attrac- 
tion, of the cone. 

The ratio of the weight of the salt to the weight of 
the decrement in the columns of solntion of some 
salts 18 a cowsiawi. The ratio of the square root of 
the molecular weight of some salts (multiplied or 
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divided by І, 2, or 4), to the square root of the 
molecular weight of water multiplied by 4, is equal 
to the ratio of the weight of each of the same salts 
contained in its solution in water in а capillary 
column, to the weight of the decrement in water in 
the same column, W. GALLOWAY. 
17 Park Place, 
Cardiff. 


Scattering of Electrons in Ionised Gases. 


IN the November 1925 issue of the Phystcal Review, 
Langmuir published an investigation under the above 
title. From the collector characteristics of a mercury 
vapour di with a hot cathode, it was concluded 
that, in the tube, electrons must have been present 
with abnormally high velocities Langmuir Seely 
mentions that with these discharges no illations 
could be found. In several experunents which were 
made by me in co uence of this publication, 
oscillations could in fact be detected. In accordance 
with my results, summarised below, it does not seem 
impossible that the obeerved “ sca of primary 
electrons " is always accompanied and caused by 
these oscillations. 

т. A small metal plate, connected to a 


. detector, was placed in the immediate deighbouctiood 


of a tube, mmilar to the one used by Langmuir, 
A galvanometer, shunted the crystal de T 
showed a deflexion at the er current densities, 
when the electron velocities became abnormal. 

2. To screen off the influence of the glass walls а 
tube was built in which the anode completely sur- 
rounded the filament. Only a few small holes 
(diameter о-5 mm.) were drilled in it, in front of a 
collector, In this tube also the velocities became 
abnormal at the current densities, when 1 
simultaneously illations could be detected. ith 
appropriate values of emission, anode voltage, and 

ressure, these oscillations could be brought on a 
er system. As wave-lengths, values from 40 cm. 
to тоо cm. were obtained. 


3. A similar tube was used for iments with 


argon. Неге also, under favourable conditions, the 
Lecher could be used and showed wave- 
lengths of the same order of magnitude. 


4. With the argon experiments under certain 
conditons of pressure, etc., it was obeerved that the 
steady state of the was only reached а 
considerable time after the anode voltage was 
switched on. During the first few minutes, neither 
abnormal velocities nor oscillations could be observed. 
Then suddenly the final state was reached in a 
discontinuous way. At this moment, the electron 
velocities became abnormal (max. about 20 volts), 
and simultaneously the detector galvanometer showed 
a deflexion. 

. Finally, the relation between the abnormal 

Ocitiee and the distance through which the 
electrons had gone was investigated. ith а tube as 
described under (2) above, the collector of which could 
be moved, rt appeared that the electron velocitres did 
not become more and more abnormal with greater 


'collector distances, but the reverse ha ed. This 
also is not in agreement with the explanation sug- 
gested by uir. 

A more d ed description of the iments will 
be published in the Dutch periodical Physica. 

F. M. PENNING, 
Natuurkundig Laboratorium der 
N. V. Philips’ Gloeam brieken 
Eindhoven, H d, 
July 27. 
12 
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On the Law of Radlation. 

THE view of physicists on the question of distribu- 
tion of black-body radiation is that the equipartition 
principle cannot apply to the problem, and that 
“each step from matter to ether, or back again, 
demanded the quantum factor, and does demand ıt 
wherever such interaction occurs,'"as Sir Oliver Lodge 
recently expressed 1t in NATURE, June 26, p 891. 

In the session of February this year I presented to 
the Pontifical Academy of Sciences, Rome, what I 
think is a new method of attaclang the problem, on the 
basis of equipartition, with only the hypothesis that 
frequencies are distributed in the same way as veloci- 
ties in Maxwell’s law for 

If we express the probability that frequency 1s 
between the limits » and ғ +d” by 


6(r)d» = Се "узд, 
3 
where C => the corresponding number of oscillators 
т 


will be : А 
ап, = №(»)» = екеущ, 
т 


М bemg the total number in volume unit, and the 
density of energy in the emitüng body, on the basis 
of equipartinon d 


tidy = XTNé(»)d» = EN UP 
т 


Thence follows the expression for the emitted energy 
kydy; and assuming the Stefan law for totality of 
Svo T* 

xTc’ 
constant, and therefore for 4, the expression - 


3 
kd» = UT T d 
т 


In order to рык the constant а we transfer the 
expression for А, in the corres ый Ех through the 
relation. Eadà = А, and бо р: ien's law of dis- 
placement. The expression for Ea becomes 


а" 


^ 2 
ЕМА = ATO FTN 
AM 


where a is Wien’s constant multiphed by 4/2. 
The law of distribution hence will be 


F(,T) s4 aTe 


corresponding to Wien's condition, and containin 
only the Wien's and Stefan’s constants. When A 
18 large the formula reduces to Lord Rayleigh's 
easion 
e new formula agrees very satisfactorily with the 
measured energy distribution in the solar spectrum 
G GIANFRANCESCHI. 





energy, it is easy to deduce N = с being Stefan’s 


Universita Gregoriana, 
Rome 





The Electrical Polarity of Molecules. 


On attempting to correlate the electrical double- 
refraction (Kerr effect) of gases and vapours which 
has been measured by Leser, Hansen and Szivesey, 
with the optical anisotropy of the molecules deter- 
mined from observations on hght-scattering, it 18 
found that electrically polar molecules generally 
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exhibit a Kerr effect which 1s very large in relation 
to their optical anisotropy. This indicates that the 
orientative action of the field on the molecule in such 
cases is chiefly due to the permanent electric doublet 
present in it, and is much larger than would be the 
case if the molecules were non-polar. In the case of 
molecules having an axis of optical symmetry to 
which the electric doublet 18 el, or 1s inclined at 
some known angle, it is possible to calculate the 
anent electric moment from the value of the 

err constant and the constant of depolarisation of 
the scattered light. Conversely, if the moment 18 
known, the inclination of the electric doublet to the 
ape axis can be found. For example, in the case of 

e simple dipole molecule HCl, we may assume the 
optic &xis to be parallel to the doublet. 

The constant of depolarisation as recently measured 
by Ramanathan is o-oro, and Ње Kerr-constant from 
the measurements of Hansen-o:goxio?. From 
this, considering the onentative action of the field 
to be due only to the permanent doublet, we find 
its moment to & 1:06 x 107!5 electrostatic units, while 
if the onentative couple on the induced doublet is 
also taken into account as in the case of non-polar 
molecules, the value of the permanent moment comes 
out to be 1-04 x 1078, The recent determination by 
Zahn from dielectric constant measurements gives 
1:03 x 10715, thus showing good agreement 

en the optical ellipsoid of the molecule has three 
unequal axes, measurements of the factor of de- 
polarisation and of the Kerr constant are by them- 
selves insufficient for an accurate determination of 
the electric moment. But if the moment 1s known 
from measurements of the dielectric constant, the 
data mentioned are of much assistance in fixing the 
position of the exis of the doublet. For example, if 
the Kerr constant of a substance 1з negative, we can 
assert definitely that tbe axis of the permanent 
doublet does not coincide with the longest ams of the 
optical ellipsoid. It ıs interesting to note in this 
connexion that, so far, as is known, all substances 
having & negative Kerr constant are polar. 


C. V. КАМАК. 
K.S KRISHNAN. 
210 Bowbazaar Street, 
Calcutta, India. 


Depth of Origin of the Earthquake of August 15. 


Тнк earthquake of Sunday morning, August 15, 
was one of those for which no method of determining 
the depth of origin had been devised until recently, 
and offers an opportunity for applying that which 
was published in the Quarterly of the Сво- 
logical Society for February last. The extreme 
limits of the area over which the shock was felt 
appear to have been Llandrindod Wells and Black- 
heath, which are about 150 miles a ; the max- 
mum violence seems to have just about reached the 
lower limit of VI° of the Mercalli scale, or an accelera- 
tion of about 150 mm./sec) Applying the co- 
efficients in the paper referred to, the iesus depth 
of origin is not far from thirty miles. This estimate 
is based on the newspaper reports and subject to 
correction when more precise data are available. 
The maximum acceleration may have been more than 
the figure adopted, the hmuiting value of accelera- 
tion, of a shock which is just sensible in England, may 
be less than the 20 mm /sec.* adopted, and either 
of these would lessen the resulting depth of огап. 
On the other hand, the description of the shock at 
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the limiting stations su that it must have been 
sensible even beyond them, and this would give a 
greater depth aking all these circu ces into 
consideration, 1t seems probable that the earthquake 
originated at a depth of some 25 to 30 mules, sa 
40 to 50 kilometres, below the surface of the ground. 
R D. OLDHAM. 





The Groma: an Ancient Surveying Instrument. 


A FEW weeks ago, while looking through some 
miscellaneous objects at the premises of the Egypt 
Exploration Society, I discovered & portion of & 
groma, an ancient surveying instrument, commonly 
used in Graeco-Roman times for setting out straight 
lines and directions at right angles, in building 
operations as well as in land instruments. 

There are several references to this instrument in 
the literature, but the only other specimen known 
was one unearthed at Pom in fragments 1n 1912. 
This was reconstructed by M. Della Corte and а model 
is ın the South Kensington Museum There із a 
representation of a groma on the tombstone of a 
Roman ‘Mensor’ found in the neighbourhood of 
Turin 

The portion now brought to light consists of two 
roughly sha pieces about 12 inches ın length, 
formed of the centre rib of & datepalm leaf, bound 
together at the centres by a lashing of datepalm 
fibre, forming a loop for suspension. Near the ends 
of each piece are in-cuts to locate the plummet strings 
which were suspended from the ends. 

So far as 18 known, this is the first en of the 
kind known, and special viser eas es to the fact 
that it came rue y m t, having been 
brought from the Fayum in 1899. Since then it has 
e in 


lain unrecognised among the Museum surplusag 
the Society s basement. It probabl 
mb model. 


Greco-Roman period and may be a 
The en has been acquired by the South 
Kensington Museum authorities апа will shortly be 
exhibited there. 
К. W. Srorgv. 


Amersham, 
Bucks. 





"The Absolute Density and Coefficient of Expansion 
of Silicon Tetrachloride. 


IN & recent paper on '' A Comparison of the Atomic 
Weights of Ѕшсоп from Different Sources " (Jour. 
Chem. Soc, 1926, 128, 1262) the density of silicon 
tetrachloride from different sources was determined 
by means of glass floats. These were calibrated at 
one temperature and used in the actual measurement 
at another, bnt in making the calculation we omitted 
to take into consideration the alteration in volume 
of the floats consequent on this change in temperature. 
After we had instituted inquiries a trustworthy 
coefficient of thermal expansion for the ‘ Durosil' 


glass used, in order to correct the figures, 
we received a private communication from Mr. А. С. 
Milligan pomting out this оппавіоп, which leads us 


to take early opportunity of publishing a pro- 
visiona! correction. Applying the probable value 
14-1 x I07* for the cubical expansion of ' Duroml' to 
the data already published (Joc. ci? ), the mean density 
and coefücient of thermal expansion of silicon tetra- 
chloride become 1:481461-0:000020 and 0:0014048 
+0:0000022 respectively. We hope to publish else- 
where а complete résumé of the densities, etc., when 
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our inquiries have yielded a trustworthy coefficient 
ofe n for this glass. 

It should be noted, however, that the application 
of this correction to the five densities in question 
makes no alteration in their relative magnitudes, 
and thus leaves unaffected the essential conclusion 
of our paper (loc. cti.). Р.І. ROBINSON. 

Н. C. SMITH. 





Armstrong College, 
Newcastle-upon-T yrie, 
July 3o. 


'The Movements of Molecules. 


шау ае до book on phosphorescence 
by T. L Phi n, Ph.D., published in 1866, on p. 18 
he says: “ We have no { that the molecules o 
bodies vibrate ın ight lines; their motion is more 
poor circular. deed, my ingenious friend, 

Porro, has endeavoured to show the great re- 
semblance which seems to exist between these 
molecular movements and those of celestial bodies ; 
and it has been supposed by some philosophers that 
the molecules of matter are as distant trom each 
other, in proportion to their size, as the planets 
themselves ” '' But in the preeent state of knowledge, 
all these considerations are premature.” 


as to the existence of movi 
in atoms. I have looked 
ublished papers given in the Royal Society Cata- 
ogue, but did not see any titles which appeared to 
bear upon the subject; perhaps some readers of 
NATURE may know of some which do. 


A LIVERSIDGE. 


ugh the list of his 


Fieldhead, 
George Road, 
Coombe Warren, 
Surrey. 


Pernicious Grafting. 


To reply fully to the question asked by Dr. Grabham 
in NATURE of July 17 would entail a much greater 
demand upon the space маа than the subject 
would at present appear to justify. 

А study of the оной as set forth by Dr. Grabbam 
immediatel ui Дре to the practical cultivator that 
root control would remedy the evil: nobody expects 
the best results from peach or nectarine trees grafted 
on any stock unless systematic root prunimg 1з 

ractised, and from the tendency of the wild 

individuals ' in Madera to flower before the fall of 
the leaf one adduces the fact that there is & lack of 
sympathy between stock and scion; therefore root 
pruning might be the means of m the flow 
of ‘incompatible’ sap to the need of the cultivated 
variety at that penod. Moreover, а cool moist 
condition of the soil during the winter being eesential 
to successful peach cultivation, ıt may be necessary 
to adopt means of providing these conditions in 
Madeira, as well as a careful selection of root stocks. 

7 W. M. MACDONALD. 
14 Canongate, 
St. Andrews, Fife, 
July 23. 
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The Relation between Cultivated Area and Population.! 


By Sir Danma Hatt, K.C.B., ERS. 


ECENT considerations of the blem of the 
capacity of the world to contmue to feed its 
growing population appear to have begun with the 
late Sir Crookes’s address as president of the 
British Association when he discussed the ultimate 
curtailment of the wheat supply. through exhaustion 
of the soil nitrogen. Crookes's views attracted little 
more than academic attention at the time (1898) 
because the great tide of wheat that was setting in 
from the newer countries still in the process of exploita- 
tion was barely slackening; moreover, Crookes had 
neglected a factor then imperfectly appreciated—the 
fact that land under any of the conservative systems 
of farming adopted in the old settled countries does 
not become exhausted. Generally speaking, a soil 
will remain itself indefinitely at a certain level of 
production. Latterly in Europe that level has been 
raised by the introduction of extraneous fertilisers. 
i. his review Crookes predicted the development of 
thetic processes of bringing nitrogen mto com- 
bin which are to-day rendering that prime element 
of fertility so abundant and so cheap. _ 

Though we no longer fear the exhaustion of soils, 
of late years certain socio considerations have 
revived interest in the old is of Malthus. Over- 
population and unemployment bave become terrible 
realities in Great Britain and other countries; many 
States are themselves under pressure to main- 
tain their standard of living against the intrusion of 

neighbouring races propagating recklessly down to 
the barest margin of sustenance. Again, various 
studies of the course of prices of wheat have led to 
the conclusion that before the War the real price was 
=з асва and that this tendency is mani- 


rug aed. however much the true sequence 
dpud prices has неу been obscured by fluctuations 
of currency 


These ЕТЕНЕ led Mr. Keynes to envisage the 
approach of scarcity: his attitude is very much a 
return to Malthus. On the other band, Sir William 
Beveridge, addressing the Economics Section two years 
ago, dismisses this fear as regards the world at large; 
кы may be the troubles in Britain, “ the limits 

f agricultural expansion are indefinitely йат” On 
the whole that seems & very safe proposition; it has 
been so amply fulfilled for the last hundred and fifty 
years—during the greatest expansion of population 
the world has ever known—that it would almost seem 
to be necessarily true, especially as it can be buttressed 
~ by agricultural ies aoa showing the enormous 
potentialities of production from the soil. 

There is, however, one aspect of the case that appears 
to have received insufficient attention: the capacity 
of agriculture to provide food for the people depends 

n the extent of land available as well as upon the 
pitch of cultivation. To what degree can the tuning- 
up of methods be made to compensate for a non- 
expanding acreage? ‘The first step towards a more 
exact consideration of the problem may therefore be 
an estimate of the amount of cultivated land that is 


1 From tbe premidenbal eddress іо Section М [(Agriculinre) of the 
Bnrtmh Assoaatxn, deirvared at Oxford on August 9. 
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to maintain one unit of population—man, 
woman, and child. 

We may make our estimates by either of two methods 
—abstract or actual The Food (War) Committee of 
the Royal Society adopted the figure of 2618 calories 
as representing the minimal daily energy requirement 
of one unit of the population, and calculated that the 
actual United Kingdom consumption in tbe five years 
1909-1913 amounted to 3091 calories per head per day. 
An av acre of wheat yielding 32 bushels 
will produce food, in the shape of wheat, flour, and pig 
obtamed from the offals, of a calorie value of about 
a} millions. As the average consumption was about 
1:13 million calories per head year,’ we arrive at 
the conclusion that one acre of wheat would support 
more than two head, the relationship being more 
exactly o-45 acre to feed one unit of population. But 
this figure is of no servicé in our more general considera- 
tion. The yield of wheat of 32 bushels per acre is far 
above that of the wheat-producing areas, and is that 
of only a few selected countries growing but a limited 

It is again the produce of land under the 
plough, and is consumed in the main as a vegetable 
product. 

The t areas of have a lower output 
of energy than the cultivated land, and the conversion 
of vegetable into animal food, whether of natural or 
cultivated fodder crops, is always attended by a great 
waste of en In the most economic production of 
pig-meat or ‚ the recovered 1s only about 
one-sixth of that consumed, and this represents the 
machine at the top of its efficiency. The longer period 
of beef production results in а recovery as beef of only 
one-eighteenth of the en consumed, and in practice 
the actual wastage of fod der and feeding-stuffs doubles 
or trebles the inevitable losses by conversion. More- 
over, just as man is not a vegetarian making the most 
of the mere sus power of the land, so he does 
not use the land for food alone, but also for drink, for 
wool and fibre and other industrial materials, and for 

We shall not far on the theoretical basis, and I 
have only mentioned it as indicating the order of the 
superior limit of the maintaining power of land. 


Тик Unrr oy MEASUREMENT. 


We must approach the question in a more empirical 
fashion and endeavour to ascertain the existing relation 
between the land in use and the people fed by it. 
Teking again the estimates of the Royal Society's 
Committee, it concluded that the United Kingdom 
production of fodd for the five pre-War years was 

42 per cent. of the food consumed ; 46-7 million acres 
d cultivated land then produced 42 per cent. of the 
food consumed by а mean population of 45:2 millions, 
which works out to 2-5 acres to each unit of the popula- 
tion. This figure, however, is somewhat misleading in 
that it does not do justice to British agriculture, since 
our farming is to a considerable d. concentrated 
on the more costly elements of diet like meat or milk 
rather than upon cereals and sugar. For example, 
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49 per cent. of the food production at home, as against 
only 24 per cent. of the imported food, consisted of 
animal products. 

The importance of this relation between cultivated 
area and population 1з so great, and the calculations 
by which it can be ascertained are so approximate 
and subject to so many estimates of а speculative kind, 
that I may be allowed to set out various results obtained 
by different methods. 

We may begin by comparing population and area 
of cultivated land for all European countries except 
Russia, to which we add the United States, Canada, 
Argentine, Australia, and New Zealand, as the white 
countries which are also the chief exporters of food to 
Europe. I exclude all oriental countries because in 
them the mass of the population possesses a different 
standard of living, and I have excluded the other South 
American States and the Union of South Africa and 
other Afncan colonies because they all possess a very 
ad iM 'native' population and ther exports do not 

large in the food account of Europe. We must 
recognise, however, that the errors in the calculation 
wil be loaded on to one side, because all the un- 
enumerated countnes, Russia and the tropical lands, 
are to a greater or less degree exporters and not 
importers of food. However, with this proviso we 
find that in the States enumerated there are 464-1 
million hectares of land under cultivation and & popu- 
lation of 481:5 million persons, or 2:4 acres per h 

In the United States about 356 million acres are in 
cultivation: from this may be deducted as producing 
exported materials, for cotton 24, for wheat 16, for 
maize 2, for meat products 22 million acres, or 65 
million acres in all. Other products are exported but 
may be regarded as balanced by imports, so that we 
find 291 mullion acres of cultivated land devoted to 
supplying a population of approximately 112 millions, 
ог 2-6 acres per unit of population. 

France we know is a country that is 
supporting ; it has a population of 39:3 ions and 
36:3 million hectares under cultivation. To this 
acreage we must add o:9 million for imported wheat, 
o:5 for other cereals, and 1-1 for imported meat; the 
exports of wine and fruit we may as balanced 
off by other imports. The net result is approximately 
т hectare, or 2:4 acres, for each head of the population. 

A similar calculation applied to Spain, a country in 
the economy of which neither exports nor imports of 
food play a large part, gives more than 4 cultivated 
acres per unit of population; but then the so-called 
‘cultivated’ land includes a considerable proportion 
of mountain pasture of a very low order of productivity. 
On the other hand, Denmark, with the most highly 
developed agriculture of all countries, shows a produc- 
tion well above the average. A much closer calcula- 
tion of production is possible for Denmark than for 
other countries—thé data are set out in Mr. Harald 
Fabers paper before the Royal Statistical Society in 
1924. Denmark is a country exporting agricultural 
produce chiefly ш its most costly form as meat, butter, 
and eggs, but the means for Кош i es export against 
consumption is supplied in Mr. by the 
reduction of production and sd to food units. 
Making the necessary corrections for imports, it would 
appear that for the years 1909-1913 the population of 

NO. 2965, voL. 118] 


y self- 


Denmark was maintained on 63 per cent. of the produc- 
tion of her own land, or 1-82 acres per person. 

Putting the various estimates together, we arrive 
аї the conclusion that under the existing conditions of 
agriculture among the Western peoples, it requires 
some between 2 and 2} acres of cultivated land 
to supply the needs of one unit of population living on 
the standard of white peoples. 

We may confirm this estimate by a consideration of 
the growth of population during the last century. 
Between 1800 and 1920 the number of the white peoples 
increased from about 200 millions to about 7оо millions. 
Data, however, for the land under cultivation in 1800 
are very imperfect, and again there was another factor 
of improved agriculture which came into play in the 
first half of the nineteenth century. If we take 1870 
as our jumping-off point, we may estimate the increase 
in the white man's numbers up to 1920 аз approximately 
225 millions. ing the same period the addition to 
the cultivated lands in Europe, United States, Canada, 

ting, Australasia, and South Africa, the countries 
which have provided the white races with food, has 
amounted to about 450 million acres. Again we reach 
& relation between cultivated land and population of 
between 2 and 24 acres per head. 

This brings me to the central point ‘of my argument, 
that an increase of population is in the first instance 
dependent upon an increase in the area of cultivated 
land. The expansion of the white peoples in the last 
century was an event unprecedented in the world’s 
history, and was achieved only because of the vast 
areas of unoccupied land, chiefly in the Americas, 
which suddenly became available for settlement thro 
the power conferred by the railroad, the steamship, 
and modern weapons. It will be noticed that the 
population of Europe previously had become com- 
paratively stable, even аз it has become approximately 
stabilised in France at present—the expansion came 
with the opening up of the new lands and in proportion 
to the ЫЕ could be settled. 


Engrcy VALUE OY Рворосе. 


Accepting a3 & basis for further discussion that under 
the present system of agriculture something more than 
two acres of new land will have to be brought under 
cultivation for each unit of increase in the population, 
we may examine if any means exist of modifying this 
relationship before considering its consequences. 

I have already suggested that а vegetarian diet is 
the more economical of the resources of the soil, and 
that meat and all animal products like milk and 
&re produced with an expenditure of energy which 
may be so low as seven but also so high as twenty 
times the energy available from them. It is true that 
to а certain extent the animal will utilise material 
otherwise of little service to man, like milling offals 
and low e fodder crops—roots, hay, or straw. 
None the less, if the maximum of population supported 
by а given area of land is the objective, vegetarianism 


becomes in y necessary, вз we see among the 
crowded populations of India and China. At the same 
time, the of lands now given up to the grazing 


of animals becomes possible because of cheapness of 
labour resulting from а redundant population. Most 
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of the beef and mutton supply comes from land left 
untilled because of the costliness of labour relative to 
products; the meat may represent a very low level 
of production from the land and yet a high cash return 
for the labour expended. Hence the ap ox 
of grazing being general in Middeses pecans: of the 
proximity of London. 

Another item of waste which would have to be 
eliminated in case of stern necessity is the conversion 
of potential food into alcoholic drink. Great Britain 
ferments the equivalent of one and a half million acres 
of barley. France devotes 4,000,000 acres, nearly 4:5 
per cent. of her cultivated area, to vineyards. With- 
out going so far as to say that beer or wine possesses no 
food value, it is certainly not half of that which could 
have been grown from the land thus used for the 
production of drink. In such matters it is vain to 
prophesy, but I cannot help feeling that the race (not 

mdrviduals) which cuts out meat and alcohol in order 
to multiply is of the ent slave type destined 
to function like worker Pee in thé ultimate community. 


INTENSIFICATION OF PRODUCTION. 


` The second question that merits very careful con- 
sideration is whether the current agriculture cannot 
be intensified so as to bring about a great increase of 
- production from the existing area of cultivated land. 
A cursory examination of the average yields of our 
chief crops in different countries shows what an 
immense potential increase of production is here open. 
The average yield of wheat (1921 to 1924) for all the 
countries of the world collecting statistics was 13:2 
bushels per acre; thé average yield in Denmark for 
the same period was 41:4: bushels per acre—more 
than three times as much. Of course the area 
devoted to wheat in Denmark is about 200,000 
acres in all, or 3 per cent. of her arable land, whereas 
-the wheat acreage of the world amounts to about 250 
million acres. The mass production of wheat in 
world is from countries of low yield; more than half 
is grown in countries in which the average yield is 
less than 13 bushels per acre. 

It is from these countries with the low yield per acre 
that wheat is exported, and their production determines 
the world market, with the consequence that wheat 
production has been increasing in these and similar 
countries, while it has been shrinking in the European 
countries "with a higher yield per acre. 

The dominating factor bas been cost: of labour; 
кру dicit it may be said that increased yields 

асте аге associated with higher expenditure per 
Ба for labour, and the great wheat-producing 
countries with a low yield per acre are the countries 
with & correspon high yield per man employed. 
It may be estimated that in England & man's labour 
ме about 960 bushels of wheat, in Australia 1500 
usbels. A more exact comparison shows that in 
England the labour cost amounts to rs. bushel of 
wheat, against 8d. in Canada; this an average 


wage mte of os. to 365. a week in England as compared 


All this goes to show that intensification’ is only to 
be purchased at the cost of labour, and that їп the past, 
extending the cultivated area has been a cheaper way 
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of getting the wheat required by the world than higher 


This general statement, however, does not tell the 
whole story; particularly it disguises the intensifica- 
tion of yield that may be obtamed without a com- 
mensurate increase of labour. For éxample, the 
introduction of more heavily cropping varieties, 
originated by the skill of the plant breeder, may add 
greatly to the production from a given area without 
Increasing costs other than those of harvesting and 
marketing: 

One must not, however, expect too much of the 
plant breeder. Over the greater part of the cultivated 
land of the world the gross amount of production is 
limited by external factors such as water supply; 
temperature, available fertility of the soil, etc. Е 
example, the wheats and barleys grown in England 
had long been subjected to selection and jmprovement 
before the scientific methods of plant breeding were 
evolved, and the further steps in improvement are 
going to be neither big nor easily won, depending as 
they do upon altering what Dr. Beaven has called the 
migration ratio, whereby the plant will convert more 
of the material obtained from the air into useful grain 
and leave less as straw. The chief opportunities, in 
fact, lie m the elimination of susceptibility to disease 
or destruction by frost, or general tenderness of con- 
stitution, by which means the range of the high-yielding 
cereals, or even of cereal growth at all, may be enor- . 
mously extended. 


ARTIFICIAL FERTILISERS. 


The general enhancement of production by processes 
which induce improvements of thé water supply or 
the temperature, as by irrigation and , ВО 
amelioration, cultivations, etc., suffers from the dis- 
advantage of calling for labour, until it may prove ` 
far more costly than the increased produce can repay. 
Fertilisers appear to offer more promise. It may be 
recalled that the level of production from 
English land was raised by nearly 50 per cent. between 
1840 and 1870. At the beginning of the period the 
average yield of wheat was of the-order of 20 bushels 
per acre, this being the crop the land was capable of 
maintaining under a conservative rotation with no 
extraneous source of fertility. But between 1840 and 
1870 artificial fertilisers were introduced and became 
a generally accepted part of British farming, with the 
result that the yield of wheat bad risen to about 
30 bushels per acre, though no other marked change 
аа н US sue pei ai aap dst ted 
the period. The employment of fertilisers 
lags far behind the opportunities of employing them 


The various о 1 atmospheric’ 
nitrogen into йш, to which the War gave such 
а stimulus, are now being developed on а vast scale 
in all civilised countries, and will result in an almost 
unlimited increase in the amount of nitrogenous 
fertiliser available at low prices compared with the 
prices of agricultural produce. Here at least is the 
opportunity for another step up in production from 
our cultivated lands comperable with the progress 
that was made between 1840 and 1870. It is not all 
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plain sailing ; the farmer has to study carefully where 
an increased supply of the cheapened nitrogen can be 
most suitably applied to his land and what changes 
in his system of cropping are demanded. The plant- 
breeders’ art is needed ; on most of our land any great 
enhancement of growth of cereals brought about by 
the use of nitrogenous fertilisers is attended with the 
danger of lodging. Few of our cereals possess stiff 
enough straw to remain standing on a soil ennched to 
the d even that is reasonably practicable to-day. 
Thus the more immediate outlet for the new. fertilisers 
would appear to be the fodder crops which are con- 
vertible into meat and milk. 

In the solution of the main problem under discussion 
—the possibility of intensification of production from 
the existing farmed Jand to meet the needs of a growing 
population—the development of the synthetic nitro- 
gen fertilisers must play a dominant part. Crookes’s 
prophecy is coming true. 


Тнк ECONOMICS OF PRESENT-DAY AGRICULTURE. 


The present annual increment in the white population 
may be estimated at about five millions. This, taken 
alone, would necessitate the taking into cultivation of 
twelve million acres of new land every year. No 
process of the kind is going on; indeed, for many 
crops there has been an actual shrinkage in the acreage 
since the War. The shrinkage is doubtless no more 
than & temporary matter, the back-water of the wild 
fluctuations of prices and values brought about by the 
War, but it does not promise well for that continued 
expansion of the cultivated aréa which the still growing 
population demands. Indeed, we may detect a new 
mfluence at work, the growing disinclination of the 
civilised peoples to continue in agriculture because of 
its small and uncertain returns as compared with those 
of other occupations. 

The flight from the land is manifest equally among 
the wage-earners of large-scale agriculture and among 
the peasants or family farmers in whose hands resides 
the greater part of the cultivation, whether in the old 
settled countries of Europe or the newer exploitations 
of America. Again and again it must be urged that 
the determining cause is economic; for the last half- 
century, save for the abnormal War years, farming 
has not paid a return on the capital and labour expended 
comparable with that obtainable elsewhere. It has 
been said that even the American farmers of the 
Middle West, who cut prices for all the world, made no 
profits during the last half-century except those 
derived from the accretion of land values; and the 

t farmer, who counts neither the capital he has 
ш the business nor the hours of labour he gives to his 
land, who in Europe is held to the land by secular 
tradition, finds agriculture unattractive so soon as 
the growth of industries and the spread of communica- 
tions render an escape possible. If not the peasant 
himself, at least the sons look for an easier and less 
exacting mode of life. 

At this stage it would be impossible to in to 
diagnose the causes of the comparative unprofitable- 
ness of agriculture. Fundamentally it is due to the 
weakness of the farmer as a commercial unit; the 
smaller the farmer the more ruthlessly does he compete 
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with his neighbours and reduce prices to a bare level 
of sustenance for his long hours of Jabour. Even the 
large farmers who can put into practice some of the 
economies of an ordered industry are helpless against 
the large commercial organisations which pass on their 
produce to the customers. Always there is the peasant 
farmer to cut prices. 

I cannot, however, pursue this issue. I return to 
my original text: that if we are to continue to feed 
the growing population of the world on the present 
methods & continued expansion of the cultivated area 

is required ; new land 1з called for year after year. 1 
cannot see where this new land of the necessary quality 
is to be found in quantities commensurate with the 
immediate demand. Doubtless the white races will 
insist on maintaining their rising standard of living 
and will apply deliberate checks to their fertility, a 
process we already see in action. But the restriction 
of increase will not take effect all at once even under 
economic pressure, and the danger lies in the period 
preceding the comparative stabilisation. 

As it cannot be supposed that the development of 
the civilised races can be allowed permanently to be 
checked by lack of food when food is obtainable, it 
follows that resort must be had to the intensification 
of production from the area already under cultivation. 
The means for that intensification are already in sight, 
more will be supplied with the advancement of research. 
m ord however, is in the main attended by 

& higher cost of production, and movement in that 
direction is likely to be slow until it is stimulated by 
a rise of prices. Organisation will have to be intro- 
duced into the industry, and it may be expected that 
organisation will take one or other of three forms. 
The farmer may be left as the producing unit, but his 
methods will be strictly controlled and standardised 
by the great selling corporations that handle his produce, 
and these corporations may be either commercial 
ventures or co-operative associations of the farmers 
themselves.. The co-operative venture арреягз to imply 
ап even more rigid discipline of the individual than 
that imposed by the capitalist firm. Alternatively, 
the capitalist may venture upon the direct exploitation 
of large areas of land and industrialise farming as he 
has industrialised other producing businesses. But 
capital will only be tempted back to farming, whether 
for the organisation of the business or even to enable 
the individual to take advantage of the possibilities of 
intensification, if prices rise to а definitely remunerative 
level. 

I hope I have given reasons for supposing that 
prices must rise, because the surge in population set 
up by the unprecedented extension of the cultivated 
area last cen cannot all at once be checked, whereas 
the new land stil available is either inadequate in 
amount or unsuited to cheap production by the old 
methods. How close at hand the period of pressure 
may be it is unsafe to prophesy, but it may be agreed 
that pressure is sooner or later inevitable and that one 
of the biggest problems before the world at present 
is to prevent the pressure developing suddenly or 
becoming unbearable. The intensification of produc- 
tion is the only remedy, and, again, the only means of 
rendering intensification practicable is the continued 
pursuit of scientific research. 
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The Rate of Work done with an Egyptian ‘Shadouf, 


- 


By Dr. J. S. HAzDANE, F.R.S., and Dr. YANDELL HENDERSON. 


te shadouf is à man-power apparatus. which from 

time immemorial has been used in raising water 
from the Nile or from canals, etc., for local irrigation 
purposes in Egypt. Great numbers of them can be 
seen in operation throughout all parts of Upper Egypt, 
and there appears to be little tendency towards their 
displacement by power-driven pumps. 

With a shadouf water is lifted, usually about ten 
or eleven feet, in a goat-skin bucket, and delivered into 
a water-channel at the higher level. During low Nile 
in Upper Egypt, three shadoufs, or pairs of shadoufs, 
working in series, are com- 
monly employed to lift 
water from the Nile level 
to that of the adjoi 
land. The bucket доша 
is carried оп a wooden 
hook lashed to a light up- 
right pole of  tamarisk 
wood. This pole is at- 
tached at its upper end by 
rope to one end of a light 
beam made from a branch, 
or two branches lashed 
together, of acacia wood, 
which is sufficiently strong 
and rigid to support the 
weight of the bucket with- 
out much bending. At 
about three-fourths of the 
distance to the lower end, 
the beam is pierced by a 
hole through which passes 
& wooden pin on which the 
beam is pivoted. This pin 
is suspended by short cords 
from a stout wooden bar, 
of which the ends rest on 
two upright pillars consist- 
ing of either wood or 
maize-stalks and dried 
mud. Round the other 
end of the beam is plastered 
а globular mass of dried 
mud and chopped straw to 
serve as а counterpoise. Acting on the short end of 
the beam it is sufficiently heavy (about 230 lb.) to raise 
& bucket-full of water suspended at the other end. 

The bucket consists usually of goat-skin, although 
light metal buckets of similar size and shape are used 
in some places, and is held open by а wooden ring 
about sixteen inches in diameter, and has а cross-bar 
to which the wooden hook is attached. Since the 
counterpoise pulls up the water, nearly all the work 
done by the man is performed in a 
the upright pole carrying the empty bu During 
this operation his body becomes bent ш. extreme 
flexion, and has to be straightened as the bucket 
ascends. He has also to tip the bucket when it reaches 
the higher level, and just as it reaches the lower level 
he gives the pole a slight jerk, so as to make the bucket 
enter the water edgewise, and thus fill instantly. 
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During а recent visit to Egypt we took the oppor- 
tunity of measuring the rate of work done in raising 
water by means of a shadouf. All shadoufs appear to 
approximate very closely to the figures here reported. 
We found that the bucket holds about бо lb. of water 
when nearly full, as in the lift, and is raised rz feet 
6} times а minute, or up to 8 times a minute for a 
correspondingly less elevation. Thus the work done 
in raising the water is about 60x11 x 6'5 <= 4290 foot- 
pounds per minute, or nearly боо kilogram-metres per 
minute. Two men, working alternately for about an 
hour at a time, are em- 
ployed on each shadouf, 
and each man works for 
a total of about 6 hours 
daily, Thus the work per 
day is about 1,550,000 foot- 
pounds or 7oo foot-tons. 
The shifts are measured by 
means of a simple sun- 
dial, improvised on the 
spot. Its essential “part is 
a cord stretched horizon- 
tally north and south be- 
tween the tops of two pegs 
a few inches above the 
ground, with marks to in- 
dicate the endings of the 
shifts by the progress of 
the shadow. The intervals 
between shifts are devoted 
. to light occupation, meals, 

and rests. 

From other well-known 
physiological data we may 
reckon that the gross 
efficiency of the work dur- 
ing the raising of water is 
about 20 per cent. As the 
work done is 1,550,000 foot- 
pounds, the corresponding 
amount of en liberated 
in the body is therefore 


Saif, Luxor equivalent to about 
7,750,000 foot-pounds, 
which is equivalent to almost exactly 10,000 British 


thermal units, or 2500 calories. This is at a rate of 
about 417 calories ап hour, or 7 calories а minute. 
During the remaining 18 hours of the 24 the average 
energy liberated cannot well be less than 8o calories 
per hour, so that the total liberation of energy will be 
at least 4000 calories. To cover this expenditure the 
shadouf worker will, if we make the ordinary allowance 
of то per cent. for waste, require food of the energy- 
value of at least 4400 calories. 

-The men working on the shadouís are erect and 
fnely developed, looking a picture of health and 
hysical grace, and doing the work without signs of 

tgue. They take several meals daily between 
shifts. These meals consist usually of cakes made 
fresh each day from maize or wheaten flour, with 
cheese and sour milk. Hot meals, with lentils or 


pbe at any time Tepaired by the men who use it. 
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beans, and occasional meat, are taken at home. The 
work could not be kept up day after day if the food 
were not abundant. We were told that this food is 
almost entirely the produce of the land the men are 
irrigating and cultivating. The actual men who work 
the shadoufs and do the other work on the land are 
joint farmers. They thus work jointly for themselves 
and pay the rent jointly, taking all the produce and 
profits from its sale after the rent has been paid. 
The rents seem enormous by British or American 
standards, but the land, as actually worked, is extremely 
productive. Itis very improbable that if the men were 
working on daily or weekly wages they would work so 
effectively or obtain the same net earnings. It seems 
also to be for essentially the same reasons that modern 
power-driven appliances have not displaced the shadouf. 
A shadouf is not only extremely efficient mechanically, 
but can be made from materials on the spot, and can 
To 
‘judge from carvings on а tomb near Luxor, the shadouf 
was practically the same more than three thousand 
years ago as it is now. 

The work done on a shadouf is of special E E, 
interest, because it is so well standardised, employs 
so many muscles, and is so easily measured directly. 
In most kinds of standardised work we can only measure 
the work indirectly from the oxygen-consumption. In 
the late Mr. Jervis Smith’s book on “ Dynamometers ” 
(edited by Prof. Boys) a description is given, on page 
то, of another easily measured form of standardised 
human muscular work. This form of work was 


* employed early last century in raising the earth needed 


in the construction of forts round Paris. The earth 
was loaded into а bucket attached to а rope passing 
over а pulley, and was then drawn up by the action 
of & counterpoise consisting of & man, whose work 
consisted in continuously ascending a ladder and 


coming down as & coun ise to the ascending earth. 
It was found that the work done in this way amounted 
to 4230 foot-pounds per hour—a figure very close to 
ours for the shadouf worker as regards the rate per 
hour, though the French navvies kept up this rate 
during eight hours daily. 

There can be no doubt that where the motive is 
&dequate a man in good physical training, and fed in 
correspondence with the work, can keep up day after 
day, for say eight hours, a considerably greater rate 
of measured work than corresponds to these figures ; 
and for short periods far greater rates are possible. 
Thus Henderson and Haggard (Amer. Journ. of Physio- 
logy, 72, p. 264, 1925) found that over a four-mile 
race in 22 minutes each oarsman of a university crew 
did average measured work at a rate of o-45 horse- 
power, or 15,000 foot-pounds a minute, with a total 
energy-expenditure of 19 calories a minute, or at the 
rate of 1140 calories per hour. This rate is 3} times 
that of the shadouf workers, but, of course, could not 
be kept up nearly so long. In a 1} mile rowing race 
the rate rose to 0-57 horse-power, or 18,770 foot-pounds 
a minute. For very short periods of less than a 
minute, still higher rates are possible, even for an 
untrained man. For example, Douglas and Haldane, 
with the view of producing maximum discharges of 
lactic acid from muscles during their temporary lack 
of oxygen, used short bursts of climbing work at a 
rate of 30,000 foot-pounds per minute (Journ. of 
Phystology, 38, p. 431, 1909). The rates of work 
of the shadouf men and of the French navvies are, 
however, worthy of record, as these rates could, without 
unusual effort, be maintained day after day throughout 
the working period. 

We have pleasure in acknowledging the help we 
received from Mr. George Gattas, of Luxor, a chief 
dragoman on Messrs. Cook's Nile Service steamers. 





Audibility of Explosions and the Constitution of the Upper Atmosphere. 
Ву Е. J. W. WHIPPLE. 


pEYT SICISTS who are interested in the problem of 
the temperature and constitution of the upper 
&tmosphere have been awaiting with some impatience 
the publication of the official reports on the audibility 
of the experimental explosions arranged by the Inter- 
national Commission for Investigations on the Sound 
of Explosions. The first experiment was made (at 
Oldebroek in Holland) m October 1922, but the full 
report on the second experiment or series of expen- 
ments has appeared first. This report!-has been 
prepared by Prof. Charles Maurain, head of the Institut 
de Physique du Globe at Paris. Some idea of the mass 
of evidence that has been digested may be gathered 
from the facts that 405 observations were plotted on 
the map showing the audibility of the first explosion, 
360 and 240 on the maps for the second and third 
The site of the explosions was at La Courtine; this 
place is about half-way between Paris and the Pyrenees 3 
as it is more than 250 km. from the nearest sea, 
the &udibility in all directions could be investigated. 
There were four explosions, on May 15, 23, 25, and a6, 


Аппак Jo dria ig arre ad ап a Fascicule spécial consacré 
elie La Courtne sur ja Propegation des ondes eaériennes 
„Т 
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1924. In each of the first two, about ten tons oí 
melanite was spent, in each of the others, five tons. 
Observers did not receive sufficient warning in the last 
case, and M. Maurain’s report is practically confined to 
the other three. 

The great advantage of organisation is manifest 
throughoutthe report. When explosions have occurred 
by accident, the places at which they were heard have 
in many cases been mapped successfully, but accurate 
records of the time have been rare. With an experi- 
mental explosion the observers are ready to note the 
time to a second at which the sound reaches them. In 
many of the places from which Prof. Maurain received 
reports, the ment between the observers was 
excellent. Perhaps the best example of precision is 
provided by the observations at Bordeaux on the first 
occasion. Ín the observatory and near by, four 
observers gave the time as 19 h. 44 m. 5 s., two gave 
19 h. 44 m. 4 S., and one 1g h. 44 m. 3 s. 

Another advantage i is that full information can be 
obtained as to the meteorological conditions. There 
were at least two soundings of the upper ат in France 
on each of the three 'La Courtine' days, and the 
stratosphere was reached on each occasion. Special 
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pilot balloon ascents gave the direction of. the air 
currents in the lowest three or four kilometres. 

In the discussion of the observations, Maurain 
distinguishes between normal and abnormal audi- 
bility ; for normal audibility the quotient of distance 
and time is approximately equal to the velocity of 
sound near the ground, whereas for abnormal audi- 
bility the quotient is considerably smaller. In each 
of the three La Courtine experiments there was & well- 
defined zone of silence separating zones of normal and 
abnormal audibility. The maps ill ing the last 
two experiments are comparatively simple and remark- 
ably consistent. In each, the zone of normal audibility 
extends about roo km. N.E. from La Courtine (with 
the wind), but barely 25 km. in the opposite direction. 
The zone of abnormal audibility occupies а quadrant 
to S.W., the minimum distance being about 160 km. 





Ето. 1 —Tbe numbers against the dots ting reportmg stations 
эзе Tha dimanos fren La Courtine in kilometres, the tine after the 
explosion in seconds, and the quonent ш metres per second, The 
circles are not in the original. 


Two or three small detached areas of audibility are 
also shown to the east and north. The for May 15, 
which we reproduce (Fig. 1), is of special interest on 
account of its remarkable symmetry. There were zones 
of abnormal audibility to east and west of the explosion. 
- A detached region of normal audibility is also mapped 
in the neighbourhood of Paris, but it is ta be noted that 
the observations in this area were instrumental. The 
records suggest waves of long period, beyond the range 
of the ear. With the favouring wind, the long waves 
travelled better than short ones through the lower 
atmosphere. As evidence for the favouring wind, it 
may be mentioned that the Upper Air Supplement of 
the Daily Weather Report shows that there was a 
current from the south crossing the English Channel 
at the cirrus level; the velocity deduced from nepho- 
scope observations was about тоо miles per hour. 

In a report of this kind the presentation of the 
observations in a convenient way is the main issue ; 
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it 18 to be regretted, however, that in the theoretical 
discussion the author has ignored details and adopted 
very rough approximations. Although he has been 
&t pains to record the distribution of wind and tem- 
perature.in the lower atmosphere, he boldly assumes 
that the sound rays in that region are straight. More- 
over, he assumes that the stratosphere is uniform in 
temperature and composition up to so km. above 
ground, and does not test alternatives. His con- 
clusions are that the high temperature postulated 
by Lindemann and Dobson for the atmosphere at 
бо km. and above (say 300° A.) is not high enough to 
&ccount for the recurving of the sound rays, and that 
Von dem Borne's hypothesis of the hydrogen atmo- 
sphere must be invoked. He goes so far as to hazard 
the estimate of 92 per cent. of hydrogen in the con- , 
stitution of the atmosphere at 116 km., the height 
suggested for the apex of the path of the sounds heard 
at Bordeaux. ` 

Fortunately, the observations provide us with а 


‘simple criterion by which such statements can be 


tested. Prof. Wiechert bas reminded us recently that 
there is & close relation between the rate at which the 
intersection of a sound wave with the earth progresses 
and the velocity of sound at the apex of the trajectory. 
In the case of absence of wind and uniform stratifica- 
tion, these are equal. If there is a wind at the level 
of the apex, the component of the wind velocity in 
the direction of pro tion of tbe sound must be 
alowed for. Now, in the La Courtine experiments 


'there are three cases in which the radial velocity of 


the disturbance in the zone of abnormal audibility can 
be estimated. 

In the first experiment there were well-supported . 
observations to the north-west of La Courtine, at 
Chinon, and at Angers. 


iom Time after 
La Courtme= X. explo Т. AX, AT. АМАТ. 
Chinon 220 km 773 906. aie vi as 
Anges 284-4 973 6474 sos 319. 


On May 23 there were observations at Angouléme, 
Rochefort, and Bordeaux, and as the straight line 
from La Courtine to Angouléme when produced bisects 
approximately the line from Rochefort to Bordeaux, 
we may take the average of the co-ordinates of those 
two stations for comparison. 

X: БЛ. 


AX. AT АХЈАТ. 
. . . бакт. 6 m ^ 
Аф оону... I 14 mec. 
fot . . * . 244 845 8s 251 о 355. 
On May 25 there were observations at Vélines 


between La Courtine and Bordeaux. 


x. T. AX. AT. АХАТ. 
Véimes . . igrkm. боо seo. oe “+ "m 
Bordeaux "E 754 843 50 153° O 347. ~ 


It will be seen that in each of these cases the sound 
travelled across the zone of abnormal audibility wıth 
a speed differing but little from the ordinary speed 
of propagation, which for the temperature 17° C. is 
about 341 metres per second. Та each case the sound 
was travelling against a light surface wind and would 
be retarded thereby. . 

Two deductions may be made : 

(1) In the outer part of the zone of abnormal 

audibility the wave fronts were nearly vertical, 
the rays nearly horizontal. 
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(2) Unless the apexes of the sound rays wers in a 
region of strong wind, they must have been at 
a level where the velocity of sound was about 
the same as at ground level. 

Prof. Maurain’s hypotheses are at variance with 
these deductions from the observations, He con- 
templates rays, the inclination of which at the ground 
is only 22° from the vertical, and the velocity of sound 
at the apex of such sound rays is said to be 786 metres 
per second. It is clear that further discussion of the 
observations is called for. 

In our diagnosis of the conditions, we start w.th the 
known facts with regard to the state of the atmcsphere 
on May xs. Аз а good approximation we take the 
temperature of the surface air as 290? A., the lapse rate 
of temperature 6§° per km. up to x2 km., and assume 
a uniform temperature 210° from 12 km. upwaxnds. 

The region of uniform temperature may be supposed 
to extend to a height H4. Above Ну, tempereture is 
higher. It may be supposed that at the height Ну, 
temperature is the same as on the ground, 290°.А., the 
inverted lapse rate being the same from H, to H4 and 
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KILOMETRES 


beyond. With these assumptions, wind being gnored, 
a sound ray consists of arcs of cycloids in the tropo- 
sphere and the upper atmosphere and of straigat lines 
in the stratosphere. 

For а ray starting with а given inclination. to the 
horizon, the range, etc., can be expressed a linear 
functions of Ну and H,. For example, for а ray 
starting with the inclination ұ=15°, we heve the 
formule : : 

Range п kilometres = X — 17 8-5 46H, +8 35H, 
Time of e 1n seconds = T 436 54-14 55H, +:6 64H, 
Height of apex in kilometres = Z = 1 26H, ~ 0-26H, 

The observations of audibility give values of X and 
T and, if the inclination of the sound ray is a:sumed, 
such formule can be used to determine Н, and Н,. 

Four examples are quoted in the following table: 


x. T. y HH, He Z. 0 У. 
т. — 430 773 15 $3. 45 486 зи 034 
я #80 773 5 33 44 44 I 192 о 343 
з э о 34 515 515 190 о 341. 


y mta] nclmation of ray ,'$ = temperature at Бе Z, V= correspond- 
ing valocity km. /sec. 


In the first two, the values of X and T axe those 
appropriate for Chinon on May 15; the alternative 
values 15? and 5? are assumed for the inclinaticn. 

In the third example, the figures for Angers асе used, 
this being а case of a very long range, and in the 
fourth example, the figures for Unieux are selected to 
illustrate a very short range. 
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It will be seen that in each of these cases it is in- 
dicated that the region of high temperature begins at 
about 3o km. above ground. The apex of the specified 
ray is between 4o and 5o km. above ground, and the 
temperature there is in the neighbourhood of 300° A. 

Values of H, and H, having been determined, we 
can compute the values of X and T for rays of various 
inclinations. Thus, if Ну is 32 and Hy is 45-2, we 
obtain the following table : 3 

T 


ГА x. AX AT. AX/AT 
o 1475 8537 és os Р 
3 3344 8154 131 383 0343. 
10 2325 5 7590 91 264 о 345 
15 220 7748 5o ‚143 0 352. 
20 IQ 773 3 15 
25 214. 3 755 -43 -123 о 379 


It will be seen that the range is a minimum for an 
inclination about 18°. The figures in the last column 
illustrate Wiechert's principle. 

The course of the rays in this example is illustrated 
in Fig. 2. The figure shows how the rays which 
return to earth are distributed over а rather narrow 
zone. ‘That the zone of abnormal audibility is actually 
wider in observed cases is no doubt to be explained 





by the complication introduced by wind. The com- 
putation of the exact forms of rays with the influences 
of wind and temperature both taken into account is 
very cumbersome. То discover a hypothetical dis- 
tribution af both elements consistent with all the 
reported observations would therefore require much 
laborious arithmetic. It is to be hoped that some one 
will carry this through. It is not likely, however, that 
the general result, that the observations imply a region 
of high velocity and high temperature between 3o and 
50 km. above ground, will be modified. That this 
was probably the interpretation of the La Courtine ob- 
servations was noticed when the preliminary account 
was published (F. J. W. Whipple, Meteorological 
Magasine, 1925, p. 16). Wiechert has come to the 
same conclusion as the result of the study of all the 
available evidence with regard to abnormal audibility 
(Met. Zeitschrift, March 1926, p. go). 

The existence of high temperatures at great heights 
was deduced by Lindemann and Dobson from the 
evidence provided by observations of meteors (Royal 
Soc. Proc. A, vol. 102, 1922, pp. 411-437). That this 
hypothesis would explain the ‘abnormal’ audibility 
of explosions was seen at once. There is, however, 
an apparent discrepancy. Lindemann and Dobson 
considered that the stratosphere with its uniform 
temperature might be regarded as reaching nearly to 


3 The figures quoted for 15* elevation do not tally precisely with the 
formule for X T in whch the coefflients have been rounded. 
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бо km., and credited the higher temperature to the 
region above that level. The discussion of audibility 
brmgs the transition down to'3o km. It seems, 
however, that the meteor observations are not in- 
consistent with this modification of the hypothesis. 

In Fig. 34, which is reproduced from part of Fig. 3 
of Lindemann and Dobson's paper, the density of the 
air at different levels is shown by crosses and dots. 
Each cross shows the density computed for the point 
of appearance of a meteor, each dot that for a point 
of disappearance. The curve shows the density cal- 
culated on the assumption of a uniform temperature 
220° at all levels above 12 km. The curve runs 
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from 220° to 300° occurs between 30 km. and 40 km. The 
fit is now a little better. Finally, in Fig. 3p, I have 
made Ше rise of temperature begin at 3o km. and 
assumed a regular increase up to 5o km: At that. 
level and beyond, the temperature is 380°. The 
assumptions are now in reasonable agreement with 
the observations. х 

It із difficult to believe that the atmosphere at 
бо km. is really at а temperature above the normal 
boiling-point of water. That seems, however, to 
be the logical conclusion from the theory of Linde- 
mann and Dobson. For our present purpose the 
essential point is that the meteor observations do not 
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fairly through the points representing meteor obser-. 


vations below бо km. Аз Lindemann and Dobson 
point out, above 6o km. the meteor observations 
‘all indicate densities very much greater, than 
those calculated on the assumption die ees air 
temperature of 220° A., but consistént with a con- 
siderably higher temperature." They state that the 
rate of change of density with height shows that the 
temperature is probably about 300° A., but how this 
estimate is reached is not clear. I have shown in 
Fig. 38 the curve which represents the relation between 
density and height on the assumption that temperature 
is 320? from ra km. to 50 km., that there is a uniform 

ient to 6o km., and that temperature above 6o km. 
is 300°. It will be seen that the curve does пої repre- 
sent the meteor observations at all well. In Fig. 3c 
I have adopted the hypothesis that the transition 
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conflict with the hypothesis suggested by the pheno- 
menon of abnormal audibility, т.е. that temperature is 
about 220° up to 30 km., about 300° at 40 km., and 
possibly higher above that level. 

The apparent incohsistency between the theory of 
Lindemann and Dobson and their conclusions was 
pointed out recently by C. M. Sparrow, who interprets 
their diagram as implying a temperature of 480° 

Astrophysical Journal, 63, March 1926, рр. go-110). 
parrow does not accept the theory, and puts forward 
one of his own, which does not require high tempera- 
tures at all. The reply of Lindemann and Dobson to 
Sparrow’s arguments has not yet appeared. 

Realisation of the probability that the transition 
from the uniform temperatures of the stratosphere to 
much higher temperatures begins at the comparatively 
modest height of 30 km. makes it desirable to extend 
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the range of soundings by free balloons to that height, 
апа beyond. By the proper choice of balloons that 
should be possible. 
Another line of attack is also open. We are familiar 
with the fact that, during the War, gunfire was heard 
ly at distances ex ioo miles. Why 
should not similar observations be made systematically 
in peace time? I should like to inquire whether gun 
practice at Portland is heard in South Wales. If there 
is any quiet spot in that region where the sounds are 
heard frequently, observations should be timed and, 
with a little organisation, valuable information would 
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be obtained. The advantage of frequent observations 
of this kind as compared with the occasional ' big 


bang ' is obvious. 


Since this article was written I have had an oppor- 
tunity of testing the possibility of timing the passage 
of the sound of Listening at Grantham on 
june 28 for the discharge of guns at Shoeburyness, 
тї; miles away, I found that the time of passage 
increased gradually from тоў to тт} minutes and then 
began to decrease. Details have been published in 
the Meteorological Magasine for August. 








Obituary. 


Dg. J. Е. HALL-EDWARDS. 


WE regret to record the death on August 15, at 

the age of sixty-seven years, after many years 
of suffering due to extensive X-ray injuries, of Dr. J. 
Е. Hall-Edwards. He was educated at King Edward’s 
School and at Queen’s College, Birmingham, and after 
qualifying in medicine he went into practice. Soon 
after the discovery of X-rays, Dr. Hall-Edwards took 
up their application in medical work and was one of 
the earliest authors in radiography. Не served in the 
South African War as surgical expert in X-ray work 
to the Imperial Yeomanry Hospitals at Deelfontein 
and Pretoria, receiving the Queen’s medal with four 
clasps. In spite of disabilities which ht well have 
deterred him from any further executive work, he 
applied for and received a commission as temporary 
Major іп the К.А М.С. at the outbreak of war in 1914, 
and served in a radiological capacity to such effect 
that official recognition of his services was made on 
two occasions. He was an honorary member of the 
Rontgen Society and the author of several original 
papers in the journals of this Society and of the 


Electro-therapeutic Section of the Royal Society of 
Medicine. 

Dr. Hall-Edwards made a great fight for many years 
against the insidious damage which he had suffered 
when using X-rays in his medical work. Like other 
pioneers he suffered because protective methods were 
иш His services in the public cause which so 

unhappily affected him, were recognised by the award 
of & Civil List pension in 1908, and later, in 1922, he 
received the Carnegie Hero Trust Medallion with an 
annuity. ` S. Russ. 


We regret to announce the following deaths :— 


Dr. Charles W. EHot, for к гези рачаз апа 
Since 1909, Реса emeritus ЕА 
who was nsıble for raising ү 
its present th ноп among the сода of the 
world, on August 22, aged е 

Dr. D. E. formerly cal vieni inapector of the 
Local Government tor of the 
Health Record and к! ot ue on public health 
and hygiene in Ireland, on August 18, aged seventy- 
віх years. 


News and Views. 


SIR ARTHUR Evans’s paper on “ The Shaft Graves 
of Mycenm and their Contents in Relation to the 
Beehive Tombs,” which was read before the Anthropo- 
logical Section of the British Association at Oxford, 
was something in the nature of a bomb-shell, of which 
the effects will be far-reaching. The relation of the 
great beehive tombs at Mycenm, which were found 
empty of their sepulchral contents, to the shaft- 
graves, во rich in sepulchral relics, found by Schlieman 
within &n extension of the Acropolis wall, has always 
been a puzzle to archeologists, Sir Arthur's paper 
revived a theory, first put forward by Prof. Gardner 
and arrived at independently by himself, that at 
a time of danger the royal burials had been trans- 
ferred from the mausolea outside the- walls to a site 
which could be included within the encemte. This 
theory has not found favour among archmologists, 
and the view generally held is that the two classes of 
tombs correspond to earlier and later dynasties at 
Mycenz. Mr. Wace recently has carried the matter 
further and suggested that the two finest shaft- 
graves, the “ Treasury of Atreus " and the '' Tomb of 
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Clytemnestra,” belong to the latest groups, malung 
them contemporary with a time when the Palace of 
Knossos was in ruins and the civilisation of Crete on 
the downward path. Sir Arthur Evans’s latest dis- 
coveries render this theory untenable. He has found 
decorative sculptures, not later in date than the end 
of the Third Middle Minoan period and in vogue about 
1700 B.C., which run parallel with those of the façade 
of the “ Atreus " tomb. Vases characteristic of the 
same epoch were found in the “ Tomb of Clytem- 
nestra.” Не was able to demonstrate archzsologic- 
ally that the finest of the beehive tombs belong to 
the same date as the earhest elements in the shaft 
graves, and that both are equally Minoan. On this 
view their culture, with the exception of certain in- 
trusive barbaric elements, can no longer be regarded 
as a ‘mainland’ culture and, as Sir Arthur pointed 
out, the term ‘ Helladic’ as applied to it becomes a 
musnomer. 


Str FREDERICK KEEBLE, Sherardian professor of 
botany in the University of Oxford, has accepted an 
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appointment with the. Synthetic Ammonia and 
Nitrate Co., which is associated with Mesers. Brunner, 
Mond and Co., for the promotion of research in the 
application of synthetic nitrogen compounds to 
agricultural purposes. He will probably be released 
from hia chair at Oxford at the end of next term, and 
start upon his new duties in January. This appoint- 
ment mafks a further step in the movement towards 
а closer association of fundamental scientific research 
with commercial enterprises in connexion with 
agriculture. The growing use of artificial fertilisers 
renders it imperative that possible fresh sources of 
supply should be investigated and the value of the 
products thoroughly tested. As a measure of 
economy and as а means of protecting agriculturists 
from loss that might be incurred by using new and 
comparatively untried fertilisers, research with regard 
to their economic application is essential, and it 18 
this that Sir Frederick Keeble will endeavour to 
foster. His wide and varied experience has already 
brought him into contact with certain aspects of 
the problem, for on the practical side he has served 
as controller of horticulture to the Food Production 
Department of the Board of Agriculture, ав asmstant 
to the Board of Agriculture, and as 
director of the Royal Horticultural Society's Gardens 
at Wisley, and'on the scientific side as professor of 
botany at Reading.and at Oxford., The possibilities 
in connexion with the use of synthetic nitrogen 
compounds as fertilisers are of great impartance to 
agriculture, as was pointed out by Sir Daniel Hall 
їй his presidential address at Oxford to Section М 
(Agriculture) of the British Association, which appears 
elsewhere in this issue, and the development of thus 
line of work will be followed with much interest. 
FURTHER records of the British earthquake of 
August 15 show that the disturbed area is much 
larger than was at first supposed, for it was felt at 
King’s Lynn, Gainsborough and Harrogate, so that 
the total area shaken may amount to 60,000 square 
mules, This is a high estimate, but it must be 
remembered that the shock was felt chiefly in upstair 
rooms and at a time when there were few disturbances 
to hinder its observation. The position of the 
epicentre is still uncertain, but it is probably nearer 
Ludlow than Hereford. That the depth of the focus 
was considerable is clear from the slow decrease 
outwards in the strength of the shock in the central 
distnct, and from the large area shaken. The shock 
seems to have been registered at most British stations. 
The interesting record obtained at Kew is reproduced 
uthe Daily Express for August 17. tonyhurst, 
according to the Rev. J. P. Rowland, S.J. (Times 
for August 20), the first preliminary tremors began 
&t 3h. 58m. 466. A.M. (G.M.T.), and the second at 
3h. 59m. 5s., implying that the origin was тоз miles 
from the observatory or close to Ludlow. “The 
chief element of uncertainty," he adds, “ hee.in the 
determination of the time of commencement of the 
preliminary tremors, which are very small and difficult 
to read." 
WHat was probably the first important geological 
` discovery from the air was made in 1920 by Dr. Р. 
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Chalmers Mitchell in the course of The Tsmes African 
aeroplane flight. Between Khartum and Wady Halfa 
the Nile follows an S-shaped course. Flying over the 
unexplored country within the southern loop of the 
S, Dr. Mitchell observed a great plain of lava diversified 
with a number of craters and resembling, as he said, 
“an enlarged view 'of the moon.” Part of this 
previously unvisited volcanic field has now been ex- 
plored by motor car by Mr. Н. С. Jackson (The Times, 
August 18). South-west of Sam Wells two con- 
spicuous extinct volcanoes were found; one of the 
somma type, and the other, graphically called “ the 
Place of Gloom," with an apparently complete crater 
“ of awe-inspiring dimensions." Dr. Mitchell thinks 
that these craters lie to one aide of those over which 
he passed, and states that Dr. Grabham, the Govern- 
ment geologist of the Sudan, hopes soon to make 
a survey of the area. Geologists will await with 
interest the petrological and tectonic description of 
the field, for its situation is m a line with the western 
branch of the Rift Valley system, though far to the 
north of any hithefto suspected continuation of that 
branch. It is cléar from this example alone that 
many parts of the world may still hold surprise, even 
for geographical explorers. 


- Tue president of the Board of Trade has appointed 
a` standing committee to consider and advise on 
questions cbnnected with the economic use of fuels 
and their conversion into'&ünous forms of energy, 
having regard to national and industrial requirements 
and in the light of technical developments. The 
members of the committee are: Sir Alfred Mond, 
М.Р. (chairman), Mr. J. Baker, M.P., Mr. Mark 
Brand, Sir John Cadman, Sir Àrthur Duckbam, Sir 
William Hart, Mr. Frank Hodges, Prof. F. A. 
Lindemann, Sir David. Llewellyn, Mr. M. Mannaberg, 
Mr. C. H. Merz, Sir Alexander Walker, and Mr. 
D. Milne Watson. The secretary of the committee 18 
Mr. W. Palmer, and the assistant secretary Mr. 
к. J. Moffatt. All.communications should be 
addressed to the secretary, National Fuel and Power 
Committee, Board of Trade, Great George Street, 
S.W.1. | 


Pror. Eror Ѕмітн, in the Morning Post for 
August 23, again raises the question of the origin 
of American culture, apropos of the articles by Dr. 
T. W. Gann on his discoveries on ancient Maya sites 
in Central America, which appeared in that journal 
in the early of the year. Prof. Eliot Smith now 
offers the in ing suggestion that the remarkabje 
stone causeways of the Maya found'by Dr. Gann аге 
distinctive of work of that petiod in Indo-China and 


- Java, where there were definite reasons for their 


construction, and that they were introduced from 
those countries into Central America, where, however, 
the reasons for their construction no longer existing, 
they continued to be constructed from force of habit. 
He goes on to refer to the arguments recently advanced 
by Dr. С. Handy that the Maya temple and the 
Polynesian oracle-house were both ‘copies of the 
Cambodian temple. A third class of evidence to 
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which Prof. Elliot Smith directs attention is connected 
with the cultivation of the sweet potato. . The methods 
- of cultivation employed are identical not only in New 
Zealand by the Maoris and in America, but also 
throughout Oceania, Cambodia, China, and Japan. 
Further, itis held that Kumara, the Maori word for 
the sweet potato, also occurs in Ecuador and Peru as 
Kwmar, but in addition, F W. Christian has-recently 
suggested that the word itself is to be derived from 
the Sanskrit word for the white lotas. 


Major FRANCO and Capt. Ruiz de Alda have pub- 
lished a book “deo Palos al Plata" giving an in- 
teresting record of their adventurous voyage in a 
seaplane across the South Atlantic from Palos in 
Spain to Buenos Ayres. They make it clear that 
an important factor in their success was due to the 
Marconi direction finder and the radio telegraphic 
apparatus they carried. On several occasions the 
direction finder prevented them from making un- 
necessary detours. There was a fog when approach- 
ing Las Palmas.’ They signalled the radio station 
there.to send continuous signals so as to ensure в 
good descent. 'This was immediately done, the 
signals increasing in loudness until they were directly 
over Las Palmas, and & good descent was made. 
They experienced bad visibility again when approach- 
ing San Vincente, and again the direction finder 
proved to be of the greatest value., During their 
flight they were frequently in communication with 
passing ships, which sent them their bearings and 
sométimes sent radio messages announcing their 
progrees to their next stopping place. The authors 
conclude that the direction finder enabled them to 
navigate with a maximum inaccuracy of about 3°. 
This is equivalent to efficient dead reckoning naviga- 
tion and even to very fair astronomical navigation. 
They consider that radio telegraphy 1з indispensable 
for flights over the sea or sparsely.populated countries. 


RxsuLTs of meteorological observations made at 
the Radchffe Observatory, Oxford, in the five years 
1921—1925, prepared under the direction of, Mr. 
Н. Knor-Shaw, Radcliffe Observer, have recently 
been published by order of the Radcliffe Trustees. 
The work consists of five annuel parts which deal 
with the observations for the several years. Com- 
mencing with 1925, changes in the routine of observa- 
tion have been introduced; the numbers of eye- 
readings have been reduced from three to one each 
day, and the photographic barograph and thermo- 
graphs whiclr have been in use since 1881 have been 
superseded. Various other alterations of smaller 
detail have been introduced, but they are clearly 
stated. Now that observations have been recorded 
for seventy-five years or thereabouts, the mean 
results of barometer, temperature, and rain are as 
accurate as they will ever be. The mean of the 
maximum or day temperatures is 70°8 Е. in July, 
which is the warmest month of the year, and the 
mean of the day readings in January, the coldest 
month of the year, 18 43?-7 Е. The mean of the 
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minimum or night readings for the corresponding 
months are respectively 53*:3 Е. and 34°-5 F. The 
rainfall for seventy-five years gives the annual 
average 25:99 in. e wettest month is October, 
with an average fall of 2-84 іп. and the second 
wettest month is July, with 2:58 m. The drieet 
month is February, with 1:65 in., and the next drieet 
March, with 1-73 in.; but making allowance for the 
different lengths of the two months, lees rain íalls 
on a March day when the average daily fall is 0-056 in., 
while in Febrnary itiso-os8in. The sunshine records 
cover forty-five years; the sunniest months are May 
and June, each with average sunghine for 194:5 hours , 
the least sunny month is December, with the average 
sunshine 43:8 hours. 


Ассоврімс to a despatch of the Cairo correspondent 
of the Times, which appears in the issue of August 16, 
Mr. Alan Rowe, field director of the Palestine Ex- 
pedition of the University Museum, Philadelphia, 
bas succeeded in identifying the two temples of the 
Philistines mentioned in the First Book of Chronicles, 
x, то. Of the four temples at Beisan (Beth-shan) 
built during the Egyptian occupation, two belong 
to the reign of Rameses II., and of these the southern 
їз identified with the ‘ Temple of Dagon,’ which was 
dedicated to the warrior god Reeheph; the northern, 
which was dedicated to the warrior goddess Antit- 
Ashtoreth, was the ‘House of Ashtoreth.’ It is 
conjectured that a sanctuary was established in one , 
or other of these temples by David after he had 
destroyed and partially reconstructed them. A 
consideration of the results of the season of 1925, 
and the examination of the archwological objects 
then ‘obtained, has afforded material for suggestion 
as to the relation subsisting between Crete, Anatolia, 
and Philistia before the driving out of the Philistines 
by King David. The Egyptian mercenary troops 
who occupied Beth-shan appear to have included 
an JEgean-Anatolian element before the coming of 
the Philistines. The walls of the temples of Seti I. 
and Rameses II. apparently were built by the 
mercenaries themselves. Some bricks bear signs 
identical with certain Minoan signs, and not only are 
the cylindrical cult objects and ring flower -stands 
Minoan, but also they do not appear on the site before 
the time of Seti I. The presence of Cretans among 
the mercenaries had not previously been recognised. 


IN the July issue of the Quarterly Review Mr. Robert 
Steele has an illuminating article on the early days 
of chemistry. He points out that in the Dark Ages 
of Europe there were two great civilisations, still at 
the height of their powers, with a foothold in Europe, 
namely, the Byzantine and the Arab. Byzantium 
was, however, cut off from Atlantic Europe, whereas 
the Arab civilisation seems from the first moment of 
reviving curiosity as to science to have been that to 
which all eyes turned, in spite of the difference of 
religion and language. -By the middle of the twelfth 
century a learned world had come into being in 
Europe, but this renaissance was literary: it knew 
nothing of science. A century later, however, science 
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was beginning to comé into its own, through the 
efforts of such translators as Adelard of Bath, Gerard 
of Cremona, Robert of Chester, and Plato of Tivoli. 
Among the other Greek sciences which thus came to 
Latin Christianity by way of the East was alchemy, 
which had been studied widely and enthusiastically 
' by the Muslims. Mr. Steele’s sketch of alchemy in 
Islam is brief but clear, and by basing it upon recent 
investigations into this subject he has avoided the 
errors and misconceptions which are commonly met 
with. His unrivalled knowledge of medieval Latin 
alchemy has enabled him to present the salient 
features of an interesting period in a way which the 
general reader will find easy to follow and the specialist 
extremely suggestive. 


Мв. THomas SHEPPARD, director of the Hull 
Museum, has issued (Hul Mussum Publications, 
No. 87) a catalogue of the various exhibits relating to 
shipping and fisheries which are permanently housed 
in a special building presented by the late Mr. С. 
Pickering and situated in Pickering Park, Hull. At 
one time the whaling trade at Hull was of immense 
importance, and from it has sprung the present fish 
and oil trades of that port, which have now grown to 
an enormous size. It is, therefore, a fitting centre 
for an exhibit of this kind, and much trouble has 
been taken to bring together all relics of the old 
whaling industry which was connected with Hull 
во early as 1598. The collections are of remarkable 
interest, embracing as they do an historical series of 
whaling implements and many valuable old prints 
and paintings representing the gradual growth of the 
shipping and fisheries industries. There are many 
other things in the museum, which is by no means 
confined to whaling, but all are connected with 
shipping, fisheries, or exploration in some way, and 
there is a nucleus of a good library on these subjects. 
We note that the Adélie penguin (No. 174), brought 
by the Terra Nova from Capt. Scott’s last Expedition, 

- 18 unfortunately described as coming from the Arctic, 
instead of the Antarctic. Mr. Sheppard is to be 
congratulated on the catalogue, which adds very 
much to the value of this interesting little museum. 


Тнв Board of Education has issued а “ Report on 
the Science Museum for the Year 1925." Our copy 
is marked “ For Offiaal Use”; at the same time it 
is said to be published.by H.M. Stationery Office at 
is. net. The restriction of the report to 24 pages 
does not permit elaborate treatment, but enough is 
said to show that many objects of considerable 
interest were placed on exhibition during the year. 
The more important among them were mentionéd 
in NATURE at the time. The value of this museum 
may be inferred from three classes of visitors. School 
Children come in large numbers, both.on their own 
account and under the guidance of their own teachers. 
Students make much use of the collections. Officers 
and technical experts have found here alone the 
evidence that enabled judgment to be passed on 
various claims arising out of the War. The space 
allotted to the exhibition galleries is therefore fully 
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justified. At the close of 1925 it amonnted to 
155,000 square feet, and the addition of galleries 
giving 22,000 square feet was authorised by the 
Government. Even this, however, will not suffice, 
and of it 45,000 square feet is in old buildings not 
considered sufficiently fire-proof. ‘ The construction 
of the centre block, to provide about 100,000 square 
feet, is therefore an urgent need." The War, while 
retarding the building operations, gave a great 
impetus to invention, and thus, on both counts, 
enhanced the congestion. The Science Museum, it 
should be remembered, is only one of a number of 
rapidly expanding ‘institutions in a limited area. 

IT is stated in Science that the gold medal of the 
American Geographical Society has been awarded to 
Dr. Ench von Drygalski, professor of geography in 
the University of Munich and leader of the Сегшап 
South Polar Expedition of 1900 to 1903. 


^ Тнк following have been elected officers of the 
Rontgen Society for the session 1926-1927: 

Presidemi, Mr. N. S. Finzi; Vics-Presidents, Dr. 
Robert Knox, Prof. A. W. Porter, Prof. S. Russ; 

Hon. Treasurer, Mr. Geofirey Pearce; Hom. Editor, 
Dr. С. W. C. Kaye; Hom. Secretaries, Mr. Russell J. 
Reynolds, Prot. F. L. Hopwood. 


A QUANTITY of palæolithic implements, stated in the 
Times of August 17 to number more than 200, has 
been obtained from a gra at a depth of 12 feet, 
on the City of Norwich t farm at Whitlingham. 
~The discovery is due to Mesars. Н. Н. Halls and 
J. E. Sainty, who, in examining the material thrown 
from the pit by workmen, found two well-made' 
examples of the hand-axe. Mr. J. Reid Moir has 
examined the deposits and the implements. He has 
pronounced them to be of Acheulean type, and con- 
siders that the gravels in which they were found were 
laid down just before the third glacial epoch. The 
implements exhibit a brownish > - yellow patination 
&nd some exceed 1 ft. in length. 


APPLICATIONS аге invited for the following appoint- 
ments, on or before the dates mentioned:— Ап 
assistant bacteriologist in the department of pathology 
and bacteriology of the University of Sheffeld— 
The Registrar (September 11). A lecturer in mathe- 
matics at University College, Notüngham——The 
Registrar (September r4). A junior technical officer 
ш the aerodynamics department of the Royal Aircraft 
Estabhshment — The Employment Department, 
R.A.E., Farnborough, Hants (September 18, quoting 
Reference A. 122). Ап engineer to take charge of the 
Wood Preservation Section of the Forest Products 
Research Laboratory of the Department. of Scientific 
and Industrial Research—The Secretary of the Depart- 
ment, 16 Old Queen Street, S.W.1 (December 1). A 
teacher of biology at Gordon College, Khartoum— The 
Sudan Government London Office, Wellington House, 
Buckingham Gate, S.W.1. А part-time lecturer in 
mathematics at Birkbeck College — The Secretary, 
Birkbeck College, Breams Buildings, Fetter Lane, 
Е.С.4. 
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Research Items. 


"Music or THE SAN Bras ÍNDIANS.—Advantage 
was taken of the 


‘aspects of their culture. 
the chief point of interest about these Indians, who 
were brought to the States by Mr. R. O. Marsh, 
centred in the question whether there was among 
them a truly ' white’ element, as Mr. Marsh claimed. 
Observations on their music were made by Frances 
Densmore, and these are now published as No. 11, 
Vol. 77 of the Smithsonian Miscellaneous Publicahons. 
The “ official musicians," with the chief and the 
doctors, are the moet im t ple in the 
Of these the chief may as a doctor, 
but not the musician. There are- four musicians, 
two “Chief” and two “ Assistant Musicians,” in 
each village who know the songs and teach them for 
y. Social gatherings, weddings, etc., are attended 
5 one chief &nd one assistant musician, never more, 
for the entertainment of the people. In addition to 
the во sung for entertainment there are songs 
with a definite purpose, such as the treatment of the 
Sick, and songs sung as ‘‘charms” which are sold 
by the doctors. The principal instruments are the 
flute and the panpipes. The man from whom the 
songs in the ые! record were obtained was ап 
amateur who learnt his songs, some thirty in 
all, from the official musician. The first song he had 
learnt was that which brought success in catching a 
turtle. He also learnt the medicine man's songs, 
though not bimself а medicine man. These include 
songs to make medicinal herbs effective, to cure 
headache and other ailments, and the songs that were 
sung after a man’s death. The vocal and instru- 
mental music of the Tule Indians is a form not 
hitherto recorded. It a that though the 
substance of the words and the general character of 
a song is learnt, each ormance 1з an improvisa- 
tion. The tone is cial and extremely difficult 
to acquire. It is very hard, with a pinched forced 
uahty. The princi occasions for singing were 
the а of the aie the scene after a burial, 
the maturity of a young girl and her wedding. 


TEE AUSTRALIANS AND SOUTH  ÁMERICA.—In 
No. 18 of the Compts rendu sommaws de la Socii 
de Biogéographie, Dr. Paul Rivet discusses the pos- 
sible routes which might have been followed by the 
Austrahans in the tons postulated to account 
for the Australian ПОРНА elements which he 
claims to have discovered in the language of 
the Ona of Tierra del Fuego. The sea route across 
the Pacific is out of the question in view of the 
scanty equipment of the Australian for navigation, 
No evidence can be brought forward to support the 
view that the Australians entered America from 
the north as did the i ts from Asia. А 
third hypothesis was suggested by Mendez-Correa, 
Unt they came Dy d the south. The journey 
might have been performed by making use of the 
islands of Auckland, Cam bell, паге, Es- 
meralda, Wilkes Land, ж Reward VII. Land, and 
Grahamland as stages. © powers of endurance 
of cold displayed by the Ona, which those 
of the Eskimo, might be a result of a prolonged 
sojourn in these inhospitable regions. esent 
conditions, however, 1t 18 difficult to admit t the 
18lands and shores of the Antarctic are habitable. 
It is, therefore, desirable to 1n igate whether there 
has been a change in climate in this area sufficiently 
recent for linguistic resemblances to survive, or 
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whether there has been a glacial extension depend 
marked to shorten the by sea and on whic 
the people could have found game for their sub- 
sistence. In discussion it was suggested that the 
zoolo evidence pointed in the ion of this 
buc mol and possibly to an extension of Tasmania 
to the Antarctic, while the geographical and bathy- 
metric distribution of ecbinoderms suggested a more 
temperate climate &nd warmer water at one time in 
the Antarctic area. 


EARLY DEVELOPMENT OF HUMAN EmBRYO.—In the 
latest volume of “ Contributions to Embryology " 
Mus 17, 1926, Carnsgrs Inshiuhon ication, 

o. 362) Profs. G. W. Bartelmez and H. M. Evans have 
published а detailed account of the development of 
the human embryo during асре of somite 
formation, includi embryos with two to sixteen 
реп of somites. e material dealt with comprises 

enty-five embryos быр mostly to the collec- 
tions of the Department of Embryolo of the 
Carnegie Institution and the Department of Anatom 
at the University of Chicago. The memoir, whi 
їз illustrated by a fine series of plates, deals with 
many points of interest It is shown that the cranial 
flexure is present from the beginning of somite forma- 
tion, and is due primarily to the more mE pov 
of the dorsal as com with the ven amina 
of the mid-brain folds. The asymmetry, which in 
the case of the neural folds is a striking feature of the 
external form, is quite as marked in other systems. 
It is interpreted as due to localised differences in the 
rate of growth on each side. Differentiahons in 
the ectoderm foreshadow certain regions of the head, 
and definite parts of these contribute to the formation 
of certain of the cranial ia in the 16-somite 
stage. The closure of the neural folds begins at the 
level of the fourth pair of somites in the 6- to 7-somite 
stage, and the neural crest is proliferated at about 
the same time. The origin and early development 
of many other structures are descri in d , and 
their phylogenetic and physiological significance are 
pointed out. Owing to the com tively large 
amount of material available, the e-sequence ш 
which the various parts appear has been traced far 
more fully than in any previous accounts of early 
human development. - 


NzuROGLIA CELLs.—Those who are interested in 
the study of neurogha will welcome the paper by 
Dr. C. Da Fano in the current (June) issue of the 

owrnal of the Royal Microscopical Society, in which 

e recent meth for demonstrating the neurogha 
cells are carefully described These methods were 
devised by Cajal and Del Rio-Hortega, but Dr. Da 
Fano has given due weight in his account to his 
personal experience gained chiefly through a short 
stay in Del Rio-Hortega’s laboratory in id. It 
is umpossible to give a of the methods ; 
the paper, which ıs illustrated by eight , should 
be consulted for the details of the se processes. 


SOUTH AFRICAN MoLLUSCA.—Two pa on mol- 
lusca from South Africa & in the Annals of the 
Natal Museum, vol. 5. . J. R. le В Tomln 
contributes a paper on marine forms, inclu the 
descnption of eleven supposed new species, and one 
new genus belo: to the Tectibranchiata. This 
last, Alsxandria , n. gen. et sp., the author 
laces in the Acteonide on account of the shell apex, 
radula and o um. The paper is illustrated 
by one of Miss С. М. Woodward’s excellent plates. 
‚ H. С. Burnup supplies Part 2 of his memoir 
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“ On some South African Gulelle, with Deecriptions 
of Some New Species and Varietjes." The us 
Gulella was formerly reckoned as a section of the 
genus Ennea, under which name most of the numerous 
species were formerly described. The fascina 
Ше group, which calls to mind the Bri 

' is shells, ıs remarkable for the armature 
of mouth, which in some is’so studded with 
teeth that the occupants must be seriously in- 
commoded when issuing or retreating 
species are dealt with im this instalment, of which 
four are described as new, and the whole illustrated 
by the author on a plate of 39 figures. 


COPEPODS IN THE Bay ОР Biscay.—In his account 
of the Co А from the collections made by Dr. 
С. H. Fowler on board H.M.S. Research in the Bay 
of Biscay in 1900, Mr. С. P. Farran (Journal of the 
Linnean Socwiy (Zoology), vol. 36, April 1926) not 
only enumerates the various species but also gives 
most valuable data concerning their diurnal and 
nocturnal movements; thus treating the subject in 
a somewhat similar manner to.that employed by 
Dr. Fowler himself for the Ostracoda in the same 
collections (1909). The samples were all taken in 
July, approximately in the centre of the Bay of 

y, mainly along a diagonal line about 65 miles 
in length from the N.W. to the S.E. corner. The 
soundings taken lay between 1219 and 2341 fathoms, 
and the author divides-his material into the epi- 
plankton’ hauls made chiefly down to 100 fathoms 
with horizontal non-closing nets which lasted an 
hour or more, and the deep water hauls, almost all 
of which were made with closing nets hauled ver- 
tically. The former could not be treated quantita- 
tively, but in the latter all thé copepods were counted. 
The . copepod ulation from the surface to тоо 
fathoms was found to be approximately doubled 
during the night, by an upward migration consistin 
mainly of Metridia lucens, Plewromaswma robusia an 
Р. grachs, and from 50 fathoms downwards, Un- 
deuchasta minor, sev other species joining in the 
репа. In the deep water hauls а number of 
little-known forms are noted whilst the new genus 
Bathyidia and fourteen new spécies are described, 
three of which belong to Calocalanus and five to 
Scolecithrix. The view that Aegisthus dwbiws is the 
male of A. mucronatus has. been rejected by Sar, 
but the present &uthor seems to have' good cause to 
regard the question as still an open one 


FISHERIES AROUND GREENLAND AND ICELAND.— 
The of the North-western Area Committee 
(С и Internat. Expi. Mer) for the years 1924 and 
I925 contains seven dealing with the hydro- 
кре and biologi researches undertaken in 

reenland and Iceland waters. Н 
servations in the Faroe-Shetland Channel on May 3-14, 
1924, showed that the water at the surface was com- 
pod of Atlantıc water, while that at the bottom was 

ttom water from the N Sea. Between 
the two there was an intermediate layer formed by 
the mixing of Atlantic and bottom water with water 
introdu from the east Icelandic Arctic current. 
Pisa nays o acus e report deals with the five 
species fish under Committee’s observation, 
namely, cod, halibut, hermng, haddock, and plaice. 
It seems now beyond doubt that a i stock 
or population of cod exists іп Greenland which is 
indigenous to the waters of western Greenland. In 
Iceland, however, an almost un ed density of 
young cod is ienced off the north and east 
Hose i) iis the fact that very -few cod 
~ Bre. spawned there., Thus, the stock is recruited 

drift, and the-quantity must depend on the success 
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of this drift. Faxe Bay, at the south-west part of 
Iceland, hag ved to be a most im tn - 
und for the halibut, and there is little doubt 
t an enormous destruction of undersized halibut 
is caused by trawling operations in this area. The 
herring investigations are said to establish the fact 
that there are two distinct races of herrings in 
Icelandic waters, a spring herring and a summer 
hi , and that, as no characters are known 
by w the Icelan ring herring can be dis- 
tinguished from the Norwegian spring herring. 
Interestin from the estimations of age of 
haddock in Icelandic waters, in material collected 
over a number of years, show the way in which 
certain year-classes dominate. Thus, material of 
1908—1909 showed an absolute dominance of the 
I year-class, while that of 1924 indicated the 
predominance of the 1922 year-group. The study 
of the of haddock reveals the fact that 
is greatest off the south coast. Samples of 
plaice from Faxo Bay and Skiálfiandi Bay in Iceland 
were examined as to their age composition, and 
important conclusions were drawn from the analyses 
of catches at intraterritorial and extraterritorial 
trawling stations. ° 
A Nove. Current Mzrer.—In No. 2 of the 
owrnal du Conseil International pour F Exploration de 
Mor, Mr. J. ЇЧ. Carruthers describes a current 


- measuring instrument which, lowered from an 


anchored raft or vessel, records the direction and 
velocity of the current. It is an advance upon the 
customary form of meter in that it may be left 
working for several days, when the velocity and 
direction of the residual current or drift of the water, 
over and above the tidalsdacillations, can be found. 
The instrument has been put to fairly extensive use 
and has already provided very шеа 
It will undoubtedly prove of considerable value for 
P of fishery research in relatively shallow areas 
such as the North Sea and eastern end of the English 
Channel, where the drift of water carrying the egg and 
larval stages of fish plays an important rôle. . 
PROPORTIONS OF KRYPTON AND OF XENON ІМ: 
THE ATMOSPHERE.—The values Obtained in 1898 by 
Ramsay and Travers, sh after the discovery of 
the above gases, and those obtained by Ramsay in 
1903, , differ grea from one another. In the 
tes rendws Acad. Sci., Pars, July ro, Mesars. 
C. Moureu and А. Lepape describe measurements 
made by the spectrophotometric method previously 
used by them: The two gases were fractionated from 


commercial by means of coconut charcoal 
cooled to suitable temperatures. The volumes 
obtained per unit volume of air were, kypton 


1-0 x Io“, xenon 9 хо, . 


. SWEDISH RAINFALL.—The Swedish rainfall statistics 
for 1925 are already „published їп fairly considerable 
detail in Part 7 of al лыны Tha router 
ical -and Hydrographi nstitute. 
part of a considerable volume is occupied with the 
ta from 705 rainfall stations. In each case and 
for every month the figures given are the total, the. 
heaviest fall in twenty-four hours, the number of 
days with precipitation of various stated amounts, 
and the days with hail and snow. The d of the 
snow and its rainfall equivalent is added for certain 
stations. For the various departments of Sweden 
the duration of snow covering on the is given 
in another table. There are small rainfall ma 
for each month and a somewhat larger scale map for 
the year. The volume is very complete in the data 
it affords, but contains no discussion of the figures 
nor comparisons with the mean or &ny previous year. 
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CLIMATE OF NEW Үовк SrATE.—This subject is dis- 
cussed by Mr. К. A. Mordoffin Bulletin 444 of the Cornell 
University icultural imental Station, Ithaca, 
New York. itis mentioned that the first organisation 
' for local chmatic observation in America was that 
inaugurated in 1825 bythe New York Board of Regents. 
This was continued until 1863, when it was abandoned 
owing tothe Civil War. In 1870 the National Weather 
Service was i and five weather-o 
stations were established in New York. Later, under 
the administration of the United States Weather 
Bureau, the number was increased to nine 
stations. It is said that New York State has a 
diversity of climate not usually encountered within 
an equally restricted area. Charts are given for 
each mm showing the average tem over 
the State. The temperature is greatly influenced by 
шоу of the Lake Ontario and Lake Erie. 

are also given showing the highest and the lowest 
temperatures recorded, During the summer months the 
maximum temperature often reaches 9o? F. or above, 
and in winter temperatures of ~40° Е. are ex- 
perienced in exposed localities. Е are dealt with 
and the périods when killing frosts occur. Precipitation 
over the State is shown by monthly rainfall maps; the 
heavy summer rains are largely due to thunderstorms. 
There is a good distribution of rainfall throughout 
the g season. A serious drought affecting the 
State as a whole is of rare occurrence; the two most 
serious in recent years occurred in 1889 and 1908. 
Winds, sunshine, and humidity are discussed. Analys- 
ing pest records, it is asserted that no change of 
climate can be traced. 

THE INHIBITION OF THE GLOW OF PHOSPHORUS.— 
It ів now fairly certain that ‘the рав of the 
glow that accompanies the slow oxidation of phos- 


horus is a process comparable with the e of 
e through a combustible gas mixture. It is 
therefore possible to determine the rate of tion 


by measuring the blast of gas necessary to maintain 
the glow in a fixéd positi H. J. Emeléus describes’ 
the application of method to experiments on the 
inhi п of the glow of p horus by ethylene, in 
the Journal of the Chemical Society for June 1926. 
Measurements of the effect of temperature on the 
action of the i substance at constant volume 
and аше те ee and the mechanism 
of inhibition is discussed. - 
|. Tue Atomic WzuiGHT or Smicon.—The а t 
variation of the atomic weight of boroh the 
source of supply, and the di between the 
ublished values of the atomic ‘ht of silicon, have 
Р. L. Robinson and Н. C. Smith to redetermine 
the atomic weight of silicon in materials from different 
sources, In order to make the comperison it was 
decided to determine the densities of silicon tetra- 
chloride with great . The tetrachloride was 
by chlorinating ferrosilicon manufactured 
а «ы “with шш, 
ified by ation, ing with mercury, 
sodium amalgam, and finally fractional distillation 
in a vacuum. А full deecription of the density 
determinations is contained in the Journal of the 
Chemical Society for June 1926, the measurements 
involving the use of glass floats, calibrated in a 
Standard уз уну (bromobenzene) with properties 
similar tó those of the te ride. It 
from the results that there is no variation in the 
atomic weight ter than o 005 ofa unit. (See letter 
* by authors in the present issue of NATURE, р. 303.) 


ELEMENT 61.—Moseley's work on X-ray spectra 
Showed definitely that an element with ап atomic 
number бт should exist between neodymium and 
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samarium. Its isolation and X-ray analysis are the 
subjects of two papers by J. A. Harris and B. S. 
Hopkins, and by н two authors and L. F. Yntema, 
publie in the Journal of the American Chomical 

ociety for June 1926. suitable rare earth 
minerals are fractionally crystallised using the double 
magnesium nitrates, element 61 concentrates between 
neodymium and samarium, but the ratio of the 
quantities of the new element and its neighbours is 
such that X-ray analysis fails to show its presence. 
Detection by absorption although more 
sensitive, fails on account the width of the neo- 
dymium and samarium bands. If, however, the 
fractionation is carried out with the bromate series, 
element 61 concentrates with terbium and o- 
lmium, the former having one absorption band and 
the latter having none. continued fractionation 
of this series the presence of a band was revealed 
which-had always been regarded as due to-.neodymium. 
The crystallisation was continued until a n 
was obtained which contained sufficient of the 
new element for X-ray analysis. The L-series was 
investigated, and lines were. obtained aga rae 
closely to- the theoretical values for Le and LS о 
element бї. It is pro to call the element 
illinium (Il), in honour of the state of Illinois and of 
the University (v. also NATURE, June 5, p. 792). 


COSMICAL CREATION OF MATTER.— he issue No. 15 
of the Stteungsberichis Acad. Sci., Vienna, for 1926 
contains & ion by Dr. А. Haas as to the 
рыу of creation of matter at any point of 

universe at which, at а given instant, radiation 
is excessively concentrated. If at such a point an 
incandescent gas is t having а mean molecular 
of the order of one-half or one-third of that of 
t, ea a d of the molecules wil have 
equal to t and energies equal to 
that ot & proton and mide The бза епова 
of the Compton effect show that it is possible that 
а light quantum impinging on such a fast-moving 
molecule may have its frequency increased, and a 
repetition of the impacts may so raise the frequency 
of the quantum that its energy becomes equal to 
that of a proton and electron, and ıt is А е 
into these two constituents of matter. 


А MUMETAL MAGNETIC SHIRLD.—À paper by Prof. 
A. V. Hill, describing an effective magnetic shield for 
а moving needle ometer, is published in the 
12у number of the Journal of Scientific Instruments. 

ere is constructed of ‘ mumetal’ strip, wound 
alternately with copper strip on a copper cylinder. 
At a end it is closed two mumetal plates 
separated by a copper plate. Aithough only two pounds 
of actual magn utilis naci ui bs device 
тыи tooo to І is obtained, which 18 а 
great advance on the screens in ordinary use. It 
seems highly probable, therefore, that moving needle 
galvanometers, after being neglected for some thirty 
years, wil again come into favour. The sensitivity 
of these instruments is far hi ошар 
coil instruments, and the used can have a mu 
lower resistance as they are not limited by the resist- 
ance of the suspension. Their only drawback is their 
lability to magnetic disturbance, and this has proved 
most troublesome in the past. It can now be almost 
wholly prevented by this shield made of a nickel-iron 
alloy. e editor of the Journal makes the useful 
suggestion that a shield could be employed as the case 
of a chronometer watch, ала doubtless other uses can 
be found for it. It seems certain that cobalt steel 
permanent magnets and the use of nickel-iron shields 
will raise the sensitivity and greatly widen the sphere 
of usefulness of moving needle instruments. 
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The Recently Discovered Gibraltar Skull a 


Ат the Oxford meeting of the British Association 
the first authoritative account of tbe discovery 
by Miss D. A. E. Garrod of a human skull associated 
with Monsterian implements at the Devil's Tower, 
Gibraltar, was given in a seasion of the Anthropological 
Section. The was made on a site which 
first attracted the attention of the Abbé Breml in 
1917, who observed ents of bone breccia in a 
cleft ing an old signal station known as the Devil’s 
Tower. m this he obtained a few Mousterian 
implements and bones of a vanety of animal species, 
indndine hyana and panther, which are now extinct 
in Spain. NA. 
Garrod, who undertook the excavation of the 
sıte at the suggestion of the Abbé Breuil, found that 
the cave contained & succession of seven deposits, 
which emerge from the mouth of the cave and spread 
fanwise in а succeesion of steps. АП levels of the 
deposits contained a number of animal bones, 
some broken and burnt man, some evidently the 
relics of an animal’s laire As the cave faces north, it 
was probably occupied by man in summer only and 
animals in the intervals of human -occupation. 
animal bones included deer, wild goat, boar, and 
rabbit in abundance, and, rarely, horse and ox. 
Resting on the raised beach which iormed the seventh 
and lowest deposit was a bone of an elephant. 
Implements of Mousterian were found at all 
levels о the n ШЕ of the vpn, level 
being definitely assignable to the upper Mousterian , 
but no паев of а later industry and no pottery 
were found. 

The removal by dynamite of a large block of lime- 
stone in the hard travertine of the fourth level opened 
up в number of fissures and led to the di of a 
human.frontal bone at а depth of 15 cm. from the 
surface of the deposit. The left parietal was dis- 
covered half a aw&y, but, whereas the frontal 
bone had been loosened its matrix, the parietal 
was firmly embedded in the travertine and had to be 
brought away in а mase of that material for reduction 
in the laboratory. As explained by Mr. L. Н. Dudley 
Buxton, to whom that task was entrusted, the pines 4 
of the interior from the mase of d Ё with whi 
it was filled proved & particularly cult and tedious 
operation. plements of quartzite and flint defin- 
Hoy os Mousterian type, but leas well made than those 
of the overlyi levels, were found near the skull 
The fact that skull and the implements were 
fopnd embedded in the Sinis in a жарты 
allowing no possibility of disturbance places e 
Mousterian age of tho dicli beyond question. 

The anatomical characters of the skull were described 
by Mr. L. H. Dudley Buxton. Owing to the fact that 


the greater of the month which had elapsed aince 
the skull been brought to England had been taken 
up by the task of the fragile bone from the 
travertine in which it had been embedded, it was 
pun to put forward tentative conclusions only ; 

t an attempt had been made to reconstruct the 
upper part of the skull. There is no doubt that the 
two fragments belong to the same skull From 
various characters it would appear to be that of a 
PR anne Demons but the exact age and the sex 
are t to determine. А comparison with the 
three skulls of Neanderthal man of immature age 
available—a skull of a child of five from La Ferrassie, 
the skeleton of a youth found at Le Moustier, and 
fragments of the skull of & child, perhaps of eight 
years of age, from La Quina—shows that it 
With them tn the characters in which they differ bom 
those of modern skulls of ing age. The 
measurements, which, however, must at present be 
regarded: as entirely provisional, indicate that the 
skull is broader in its proportions than would have 
been пог are the eyebrow ridges and tem- 
ро е терка Ше илаш inctive of 

eandérthal man. The most striking feature in the 
parietal'bone is the fact that the ieto-aquamonus 
suture, which is more or lees straight in the apes and 
the human infant and bowed in the adult man, in the 
Devi's Tower skull is most markedly bowed; but 
instead of & squamous suture, with a bevelled 
edge, the actual edge of the bone is only recessed very 
slightly—e condition which is to be attributed to age 
and not to race. On the provisional measnrements 
which have been made cranial index works out 
at 80, a high figure which further consideration may 
make ıt necessary to correct. 

In view of the very tentative character of the con- 
clusions put f by Mr. Buxton, it would be 
premature ra bus comment. omn 
appreciate the the discovery occur later 
wee the skull has been. examined more са 
and the results have been made public at a mee 
to be held by the Royal Society. It may be poin 
out, however, in the meantime, that its im ce is 
two-fold. It affords some d of corro tion of 
the Moustenan date of the Gibraltar skull discovered 
in 1848 not far from the Devil's Tower site—a 
corroboration much needed in view of the fact that 
the collectión of implements made at the time of tbe 
earlier discovery has disa ; and secondly, rt 
adds another to the number of skulls of the Neander- 
thal race, and, what is most im: t, the specimen 
is of an age which will add much needed information 
to our knowledge of the process of growth im that 
interesting and peculiar variety of early man. 


. Adhesives and Adhesive Action.! 


г reviewing the first report of the Adhesive Re- 

search Committee, the present writer had occasion 
to remark on the extrem j се of the three 
main types of adhesives, which documentary evidence 
shows to have been quite familiar to craftsmen af the 
eleventh cen : 
may inclme to о that this familiarity, con- 
tinued through generations, has indeed bred the con- 
tempt with which the subject of adhesion—with or 
without adhesivee—is generally treated in the litera- 
ture of physics. In thi the second report 
breaks entirely new ground in Appendix IV., entitled 
кыа тап Research, Рр, ш.+128, (London: HM Saboo. 
егу Office, 1926.) 38. net. E А 
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ievers in proverbial wisdom, 


“ Adhesives and Adhesive Action,” by Prof. J. W. 
McBain and Dr. D. G. Hopkins, in ‘which the authors 
attempt, with a considerable measure of success, to 
develop rational theories of the mechanism of ad- 
hesive action. T 

The first important conclusion at which they arrive 
18 that there are two fundamentally different types of 
joints: those between porous surfaces and those 
boron smooth, non-porous ones. In the first 
the penetration of the adhesive, while liquid, into the 
pores of the surfaces to be united is an essential part. 
of the effect, This view is borne out strikingly, apart 
from much other evidence, comparison of the 
strengths of glued joints, between plain and 
stained specimens of the same woods ; tho latter are 


J. W 
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considerably weaker, as the stain (a spirit varnish) 
fills the pores and prevents the penetration of the ad- 
hesive. It 18 in Жыз. 8 accord with this explana- 
iion that the diminution of strength is less marked 
with а very porous wood, like deal, than with a closer 
grained one, like walnut. 

For the second kind of joint, that between smooth, 
non-porous surfaces, the authors te some 

c &ction between material and adhesive, and 
refer to Hardy's views on lubrications. They arrive 
at the conclusion that any liquid which wets the sur- 
faces апа can somehow transformed into а sohd 
will act as an adhesive for these surfaces. As soon as 
the statement is put m this form, it would seem to 
follow quite naturally from considerations of contin- 
uity, which does not ж its novelty or importance. 
Very remarkable examples of such * specific’ joints 
are given; 6g. shellac joints between metal surfaces 
with a tensile strength of more than two tons per sq. 
in. Space does not permit more detailed discussion 
of the paper, which will be read with profit not only 
by those interested in adhesives, but A by any one 
who derives pleasure from seeing а complex problem 
attacked by the whole armoury of research. . 

Prof. Schryver briefly describes his attempts to 
isolate & pure stan gelatin or, incidentally, to 
decide whether а body of uniform composition answer- 
ing to this description exists; the results are not con- 
clusive. Dr. J. C. Kernot and Miss N. E. Speer have 
achieved a result of technical and economic interest 
by producing from suitably treated fish slans a glue 
quite free from “an ancient and a fish-lke smell," 
such as in ordinary fish glues is disguised—or, as 
sensitive people might say, accentuated—by various 
additions, same authors in another paper 
suggest improvements in manufacture of bone 
glue. Appendix V. deals with the mechanical tests 
of adhesives for timber used by the Royal Aircraft 
Establishment; the general conclusion 18 reached 
that the causes of the large variations in the results 
of timber tests remam obscure, and that “ until the 
degree of these variations has been reduced the 
present forms of test-piece are unsuitable for ex- 
perimental or even i оп purposes.” 

Readers of the г will learn with regret, pele 
without surprise, that important investigations on 
manufacture of glue have had to be abandoned owing 
to lack of financial support from manufacturers—& 

tion which is perhaps lained, pre s scarcely 
justified, by the great fall sat the price of glue. 
E. H. 





чеден MODE ae Baltic Coast of 
weden. 


I" Publications de Circonstance of the Conseil Per- 
manent International pour l'Exploration de la Mer, 
No. 89, Chr Hessle surveys the herring investigations 
which have been carried on during the past few years 
along the Baltic coast of Sweden. Nets, both dnftin 
&nd anchored, land-seines, and big traps are all 
for the fishery, but the main of the total catch 
ав fished by nets. Althou е bulk of the fish is 
danded een July and November, considerable 
quantities are en during the winter and early 
spring. Ice on the water 18 a severe hindrance to the 
«aet fishery during the colder months, and in some 
places it may put a stop to fishing when, by all 
evidence, herrings are still present. In the нравы 
nets are sometimes used actually under the ice. 

Baltic herrings are characterised by their small sıze, 
the low average number of vertebre, and of the keeled 
scales behind the ventral fins. In contrast to these, 
the average number of the first vertebrz with closed 
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hzmal arches is rather 


high. Both autumn-spawning 
and spring-spawning hi 


occur, the former being 
of the greater economic value, Catches of autumn- 
spawners nearly always contain a percentage of 
spring-spawners, the proportion varying with the 
season-and from year to year. In these catches of 
mixed fish the spring-spawners are generally smaller 
in sire This is due partly to the greater percentage 
of smaller fishes among the spring-spawners, but also 
to the fact that the rate o wth of the spring- 
spawners 1з inferior In both classes the rate of 
growth is exceedingly slow after the second or third 
year. Spawning would seem to occur in the same 
places for both autumn and spring fish, the former 
spawning at a temperature of 11?-14?, and the latter 
at 6?-10*. . 

In the innermost parts of the archipelagos, and 
especially in the fjords which penetrate deep into 
the country of the Middle Balüc, there 1s & fishery 
which is based on stationary local races in waters so 
closed and isolated that sea herring do not enter 
them. The size and rate of growth of these isolated 
fjord herrings show а very great variability. Gudingen 
and Gamlebyviken are two fjords separated only by 
a narrow strip of land: in Gudingen the rate of 
growth 18 ane normal, but in Vica Mame sexually 
ripe fish of only 10 cm. in length have taken. 

Along the coast of the Gulf of Bothnia herrings are 
caught in traps, fishing commencing as soon as the 
ice resis up in the sprung, and lasting unti mid- 
summer. The bulk of these ‘ ice herring ' are spring- 
spawners, and a typical feature of the catches is the 
great number of remarkably large fiah which show a 
peculiar mixture of characters and habits ical of 
one or another of the races previously dealt with. 
Altogether Hessle has provided us with a most 


interesting and instructive paper. 
University and Educational Intelligence. 


ABERYSTWYTH.—Dr W. Robinson, senior veda 
in the department of cryptogamic botany in the Umi- 
versity of Manchester, has been оша: to the chair 
in botany in University College, Aberystwyth, in 
succession to Prof. Lloyd Williams, who retires under 
the age limit 1n September. 


CAMBRIDGE —The University Commissioners have 
pubhshed а number of regulations that they have 
made for bringing into action next term the new 
statutes governing the General Board and the various 
faculty . They have also published further 
regulations which they propose to make—after dis- 
cussion by the Senate—on the election of members 
of the Council, degree committees, the Buildings 
Syndicate, and University finance. The chief point 
on which discussion is likely to take place is the 
poe that members of the Council shall be elected 

y the method of the single transferable vote. So 
far as the election of ordi members of the Regent 
House is concerned, where four members are elected 
at a time, this provision 18 probably suitable, as it 
will ensure representation on the Council of different 
groups of electors. It 18 doubtful, however, whether 
this method secures the most effective result in the case 
of the election of the other two кош ee of 
colleges, and (b) professors and readers. ere only 
two members are elected at a time 1n each class. So 
far as University politics ıs divided into two fairly 
even parties, this method generally means the 
election of one candidate from each —not by 
any means necessarily the best way of electing an 
executive body. 

Mr А. Hopkinson, Emmanuel College, has been 
reappointed demonstrator in anatomy. 
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THe Air Ministry announces further appointments 
to short-service commissions in the Ro Aur Force 


to be made in September Applications are all 
welcome from young men pem have had edie 
ue rude traming or have shown a bent towards 
mechanical matters in their private amusements, as 
well as from those who are keen sportsmen and have 
& ЕВЕ towards travel and adventure. Short- 
service officers are taught to fly and at the same time 
receive instruction 1n aeronautical engineering, arma- 
ment, navigation, etc Service in the R.A F. counts 
in part towards the period n to become 
associate members of the Institute of Mechanical 
A eed Applications for regulations should be 
ad to the Secretary, Air Ministry, Adastral 
House, Kingsway, W.C.2. Candidates must be 
between r8 and 25 of age, should have 
received whole-tme education at least up to the age 
of 16 years, and should possess good Баа. апа 
eyesight, 





Тнк Ramsay Memorial Fellowship Trustees have 
made the following awards of new fellowships for 
the session 1926-27 '—A Bntsh Fellowship of 300/., 
tenable for two , to Dr. R. Е. Hunter, for work 
at the Imperial College, London; a Glasgow Fellow- 
зыр of ie tenable for two years, to Mr J. D. 
Fulton, for work at the University of Manchester ; 
a Swedish Fellowship of 307/., to Mr. Gunnar Hagg, 
for work at University College, London, a Swiss 
Fellowship of 300/., tenable for one year, to Dr. Max 
Brunner, for work at the University of Cambndge. 
The Trustees have renewed the following Fellowships 
for a year, Mr. С. A. Elhott (British repre) 
at University College, London ; Mr. T. Corlett Mit- 
chell (Glasgow F iip impie iced of Cam- 
bridge, Dr. D. McKay Mornsoh ( Fellow- 
ship)—University of Cambridge; Mr W. С. ps is 

etherlands Fellowship) —Royal Institution, London; 

. Ekonomopoulos (Greek Fellowship)—Universty 
College, London; Dr. P. Misciattell: (Italian Fellow- 
ship)—University of Oxford; Mr. Erik Rudberg 
(Swedish Fellowship)—King's College, London. 


THE League of Nations Committee on Intellectual 
Co-operation has received from its sub-committee of 
experts recommendations concerning the instruction 
of children and young ple in the existence and 
aims of the League. ese recommendations raise 
questions of principle of the highest ппрогіапсе. It 
is proposed to request Governments to iüclude the 
subject in their prógramme of studies and to ensure 
that therelevant text-books mention it, that education 
authorities should arrange that in examinations, 
questions on the League should be set whenever 
practicable, and that universities should o 
VM se беш of at least six lectures wluch all 

dents might attend. In addition numerous devices 
&re recommended for propagating knowledge of the 
кеше and its ‚оре, such as the dissemination of 
books and periodicals, lantern slides, lanematograph 
films and radio broadcast addresses, в courses 
for teachers, celebration of e Days at schools, 
ur competitions, inspirational lectures, and national 
conferences. The exact place which this instruction 
wil occupy in the curmculum and the time to be 
allotted to it are, the sub-committee remarks, questions 
which should be left for the national or local author- 
ities to decade, but it 1s recommended that ıt should be 
correlated with the lessons ın “ geo hy, history or 
civics." 
culum а teacher may fairly be ed to give some 
instruction about the League of Nations, but where ıt 
is not, it 13 open to question whether such instruction 
should be smuggled ın as “ geography ” or “ history." 
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р. 
Where civics 13 included in the school curri-- 


Contemporary Birthdays. 


August 27, 1865. Prof. James Н Breasted. 
August 28, 1858. Prof. Roland Thaxter. 
August 3o, 1871. Sir Ernest Rutherford, O.M., 


P.R.S 
September т, 1877. Dr. Е. W. Aston, F.R.S. + 
September т, 1859. Dr. Walter Gardiner, F.R.S. 
September a, 1877. Prof. Frederick Soddy, F.R.S. 
ae as 3, 1882. Dr. William Lawrence Balls, 





Prof. J. Н BRzasTED, the accomplished American 
Egyptologist, was born at Rockford, Illinois. His 
interests early centred in the University of Chicago. 
Since 1905 he has been professor there in Egyptology 
and Onental оү 1894—95*'he was coll 
in Egypt for the University, iud. later, director o 
its Egyptian Expedition. In 1920 he was in charge 
of an archeological survey of Mesopotamia, Prof. 
Breasted ıs an honorary fellow of the Society of 
Antiquaries of London, and D Latt , Oxford. 


Prof. THAxTER, who was born at Newton, Mass., 
U.S.A., graduated at Harvard Assistant professor 
of cryptogamic botany there from 1891 until тоот, 
he later occupied the chair, and he has been, since 
1919, emeritus professor. Не 1з the author of man 
Pe on the fungous diseases of insects. Prot. 

axter ів a foreign member of the Linnean Society. 


Sir Ernest RUTHERFORD, president of the Royal 
ү Novel laureate in chemistry, 1908, was born 
at Nelson, New Zealand. He was educated at the 
University of New Zealand and Trinity сое. 
Cambridge. After prosecuting research work at the 
Caven Laboratory, he left England in 1898 to 
occupy the chair of experimental physics in McGill 
University, returning in 1908. Hus. record of accom 
plshment in the domain of radioactivity and atomic 
structure 18 world known. 


Dr. Aston, Nobel laureate in chemistry, 1922, 
was born at Harborne, Birmin , and educated 
at Malvern College and the University of Bir- 
mungham. In тото he became one of Su J. J. 
Thomson’s research assistants at the Cavendish 
Laboratory, Cambridge. Неге it was, under stimu- 
lating associahons, t Dr. Aston engaged in his 
classical researches on isotopes. In 1922 the БӨ 
Society awarded him its Hughes medal for 
“ discovery of isotopes of a large number of the 
elements by the method of positive rays." 


Dr. GARDINER was educated at Bedford, graduating 
at Clare College, Cambridge. Sometime a science 
lecturer at Girton, and University lecturer in botany, 
he received one of the Royal Society’s Royal m 
in 1898, at the hands of Lord Lister. His researches 
in vegetable histology established that the protoplasm 
1n the tissues of plants ıs continuous from cell to cell, 
Other work of his dealt with the function of tannin, 
protoplasmic contractility, and the phenomena ac- 
companying stimulation in insectivorous plants. 


Prof. Soppy, Nobel laureate in chemistry, 1921, 
a graduate of Merton, was born at Eastbourne 
Early, at McGill University, Montreal, he was work- 
i under the inng guidance of Sir Ernest 
Rutherford, engaged in researches on radioactivity ; 
afterwards he was with Sir Wiliam Ramsay at 


University College, London, a period when prooi was 
obtained with the spectroscope of the uction of 
helium from radium. Occupant of the chair of 


chemistry in the University of Aberdeen from 191 
until 1919, he left to become Lees professor o 
chemistry in the Univermty of Oxford. 
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Societies and Academies. 


CAMBRIDGE. 


Philosophical Society, July 26.—P. А. M. Dirac: 
Onquantumalgebra Inthisalgebra the commutative 
law of multiplication no longer holds, but the other 
axioms of ORA, algebra are still valid. A general 
definition of a function is proposed, and the differential 
coefücient 18 defined without introducing the idea 
of a limit — Miss B. Swirles: The polarisabilities of 
atomic cores The polarisabihties of the cores of 
several atoms are calculated from the terms of their 
арса by means of а formula due to Born and 

eisenberg. The values so obtained agree with those 
given by a modification of the dispersion formula of 

ers and Heisenberg —J. R Oppenheimer: On 
the quantum theory of the problem of the two bodies. 
i ary communication.) In addition to the 

er terms derived by Paul, Schrodinger and 
Dirac, the line intensities are computed; for example, 
the first Balmer emission line 1з 12:2 times as intense 
as the second Lyman line, and the first Balmer 
absorption line 18 5-37 times as intense as the second. 
The probabilities of transition and capture are derived, 
and a method of obtaining the deflexion spectrum 18 
sketched. The argument is based throughout on 
ттер Е theory.—G. P. Thomson: Ап optical 
ilusion due to contrast. A blackened strip on a 
papers phe negative sometimes has the appearance 
«of being blacker at the than the centre, though 
the reverse is found to be the case when measurements 
are made by a photometer The edges are narrower 
and clearer the more rapid the transition from hght 
to darkness, but become too narrow to be seen when 
the transition is made ге АШЫ as ible. The 
«ye appears to see rapid change of blackness as 
»nhanced blackness A converse effect a for 
а light strip on a blackened ground.—M. Н A. 
Newman : ps invariants of the affine field.— 
A Young and H. W. Turnbull: The linear invanants 
of ten quaternary quadrics.—G S. Mahajani: А 
«contribution to the theory of ferromagnetism.—E. В. 
Moullin: On some resistance properties of a certain 
net-work containing inductances and capacities, and 
their analogies in a mechanical system. If the net- 
work is 1n acceptor resonance at a certain frequen 
when excited from a particular member, then it 
also be in resonance when excited from any other 
«nember, but then the resonance may be either 
acceptor or rejector—J. C. Burkill: On Mellin’s 
inversion formula.—Major P. A. MacMahon: The 
elliptic products of Jacobi and the theory of linear 
congruences.—R. Hargreaves: Geodetic and dyn- 
amical principles, a comparison and connexion.— 
J. R. Oppenheimer: On the quantum theory of 
vibration-rotation bands The dynamical problem 
of the diatomic molecule 1ssolved on the new mechanics. 
The quantum numbers, chosen to give a normal state, 
аге леў, }...; m=- -hte h bte; е т 
-.+m-4. The frequencies differ from the classical 
frequencies for half inte vibrational and rotational 
quantum numbers in having m*—} for m’ in the 
-ouphng term. The weights of the m states are 2m 
The intenmty of the central line of the band vanishes. 
The intensities of the lines are worked out to the 
second order іп ›„/„—Р. A. Taylor Ап approxi- 
mation to the motion of two rotating electrical doublets 
in a plane —D. К Hartree: Some relations between 
the optical spectra of different atoms of the same 
electronic structure (і) Aluminium-like and copper- 
like atoms. For penetrating orbits of the semes 
electron, the quantum defect can be ressed as the 
sum of contributions from the groups of core orbits of 
«lifferent principal quantum number. Based on this, 


NO. 2965, voL. 118] 


relations are obtained between the values of the 
quantum defect for corresponding terms of the 

of an atom of a given element in different 
states of ionisation, and of different atoms m such 
states of ionisation that they have the same electronic 
structure.—]. Р. Gabbatt: Note on the extension to 
higher space of a theorem of Wallace.—] В. S. 
Haldane: A mathematical theory of natural and 
artificial selection (Pt. iii.). 


Rome 


Pontifical Academy of Sciences (Nuovi Lincei), 
ae —Gemelli: Perception of the position of the 
y 1n relation to the sensation of equilibrium of an 
aeroplane pilot. The importance of muscular, carti- 
laginous, and tactile sensations, in opposition to those 
of the semi-circular channels of the ear, 1з emphasised 
Anile, however, reaffirms the importance of such 
channels with reference to the equilibrium, and states 
that these studies necessitate consideration of the vast 


‘and complex relationships between the vestibular 


nerve and the nervous centres.—Luigioni: А case of 
trifid antenna in Demstrias atricaptilus, a small coleop- 
terous insect of the scarab family.—Teofilato : Motion 
of a weight in a medium with viscous resistance.— 
Pagnini: Hypotheses serving as foundation for the 
undulatory theory.—Gianfranceschi: De momento 
theoriae physicae circa quanta. The bases and the 
results of the quantum theory are examined and those 
of real value indicated.—Scatizxi : The demonstration 
of formal generality by means of differential equations 
of a typical case of the ideal problem.— Colonnetti : 
Experimental investigations on elastic co-actions. 
Results are given of the study of a rectilinear beam 
and of a ring subjected to the action of a source of 
heat which induces in them a state of co-action.— 
Giorgi: Unsolved questions in the fundamental 
theories of electro etism.—Isabella Biasi. The 
extension of Birichbet's theorem to the general typical 
case of impulsive function 


SYDNEY. 
Linnean Society of New South Wales, June 30.— 
Permian insects of New South 


E Tillyard. U 

Wales (Pt. ii). e orders Mecoptera, Parameco- 
ptera and Neuroptera. These fossils are frorn Belmont 
and Warner's Bay апа belong to three closely allied 
holometabolous orders. The Mecoptera are repre- 
sented by no lees than two famihes, five genera and 
eighteen species, this being the fi Mecopter- 
ous fauna yet discovered, though the Lower Permian 
of Kansascomes fairly close toit with six genera and four- 
teen species. This order 1s also the oldest of the three, 
аз 1Ё can be traced back into the Upper Carboniferous. 
The most abundant genus is Permochorista Till, of 
which eleven ies are described Fragments of 
the wings of this genus are the commonest fossils in 
these beds. 'The order Paramecoptera 1s not known 


outside these beds, and tbere are only two ез; 
they are interesting as being the early an types 
from which the orders ptera, lrichoptera and 


Lepidoptera have evolved. The Neuroptera are 
represented by one family, four genera and eight 
es of the suborder пша —А. Р Dodd: 

ew species of Australian idea, with 
revisional notes. One new genus in the ily Scehon- 
ide and ten new species in the famulies Scelionide, 
Belytide and Diaprude are described.—G. Н. Hardy: 
A new classification of Australian robberflies belonging 
to tbe subfamily D onine (Diptera, Asia) 
Eighteen genera of the Dass Donius are recognised 


and are divided into three tribes, Brachyrrhopalint 
М genera), Saropogonin: (то) and Phellini (4) May 
. Williams: mtributions to the cytology and 
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phylogeny of the mphonaceous Algæ. (2) Oogenesis 
and Ба Ысмы. in Vaucheria M ON Diary of Societies. 


young oogoni& and anthendia are multinucleate, the 
ultimate uninucleate condition of the oogonium 
resulting from the degeneration of the supernumerary 
nuclei. These latter are ed as bemg potential 
gameto-nuclei, and poten and functional gameto- 
nuclei are homologous There 18 no mitosis i 
in the oogonium or antheridium 1n connexion with the 
development of these organs. The Vaucheriacee 
are regarded as being derrved from a Clado Haee 
with gametangia liberating free gametes. They pro 
ably represent an end line of development. 


Royal Soclety of New South Wales, July 7.—A. R. 
Penfold : The essential оиз of Leptospermum lanigerum, 
Smith (Pt. 1). This M us sbrub is widely 
distributed, and is ee ы in the southern 
districts of New South Wales, where it follows the 
water courses. The chemical results obtained by an 
examination of material collected at Monga, near 
Braidwood, New South Wales, points to the separation 
of two extreme forms of this shrub. The type has 
gilvi leaves, and yields 60-75 per cent. of arom- 
&dendrene and eudesmene, 16-20 cent. d-a-pinene, 
with smaller quantities of «те geram, geranyl- 
formate and cinnanamate, etc. The leaves of form А 
are bright green, and it yields 40-60 per cent..d-a- 
pinene, 40-45 per cent darwinol and its acetate, with 
smaller quantities of sesquiterpene and its alcohol. 





Official Publications Received. 


Prosesdinga of the Oambn Philosophical Society. Vol 18, Part 8, 
Jum Ру. 91-555. AN: At the University Prem) Тг. 6d. net. 
* Museo Nacional de Histone Natural ‘ Bernardmo Bi та," Buanos 
Arw, Мешопа Anual de 19021 Por M. Doello-Jurado. Рр. 118-44 
plates, (Buenos Aires) 
The Rockefeller Foundaton: а Heview for 1935. By George R. 
Yinoent Рр. 50. MM Tork Оу) 5 
The Memoirs af the Im Marne Obeervatory, Kobe, eer VoL 
Мо 2. A Note on the tanisto заав or ро, Р ule apd 
of the Bun. tz Рр 83-110, (Kobe) 
yoto I Unireraity. Series В. 
smio Phenomena in the 
Yolo&nio District of Shiumabara, with a Report on tho asi eed 
from Ва Lr Pros dae Makguma. (Dp rre 
bamma, mi, by q 901-204-+ 
616 Vol 1, No. 4 Studies on the Surface Басшы of ЕЧ gor 


Bleotro-chemical Behavior of the (x Surface of Pyrte. By Atsushi 
Matsubae. 155-883--plate 10. Vol. 2, No. 1: On the Structure of 
the Anaphasio omosormes m the Bomates Mitos in Vig tuba, with 


ае uber die Нгпаһгапда- 
Moore, von Ommu 


Crystal Burízoe of Pyrite, by Atsuah: Matsubara ; Studies on the Surface 
Oharaoters of Minerals, ш а mmple Method for the Determination of 
the Surface Btabflisy of some Minerals, by Atsushi Matsubara; Tertiary 
Fossils from North Kankyó-dó, Котев, by Prof. Jiró, Mak:iyama. Pp. 
199-160--plates 11-18. (Kyoto.) 

UR ent of Agmoulture. Farmers’ Bulletin No 1489: The 
Green June Beetle Larrea in Tob&ooo Plant Beds By Е B NeKinney 
end Joe Маш Рр 1+6. (Washington, D.O. : Government Printing 
Office ) 5 cents, i 

Pioseedi of the Society for Paychioal He*earch. Part 09, Vol. 36, 
July. 43, (London: Francis Hdwarda) Ts 6d. net 

Permaneht Interneatsonal lHxplorzton de la Mer. 
Bulletin Statastsque des Pêches man des Pays du Nard et de 


l'Ouest de l'E Rédigé par D'Aiey Wen Thon Vol. 
18, pour l'annee 10. ЕУ, &. (Oopenhague: Andr., Fred Host et fils ) 
Carnegie Instatution of Wash: : Eugenes Record Ofhoe Bniletan 


Мо. 95 The Femiles whence High Intelligence Бране By Grace 
Allen * (бо 4 Spring На bor, Long Island, N Y. 
Royal Botanic ens, Kew Picture кагар. 13° Stove and 
Greenhouse Planta. 6 cards in colour. Set 14: -Roses (Rowsoem.) 6 
E 6 cards in oolour, 
Bet 16: Decorative Plants. 6 cards m colour. ww Royal Botanic 
Оа: депе.) ls per wet 


Mittelungen de Naturforschenden Gesellschaft in Bern aus dem Jahre 
1935. Pp.xxx-82. (Bern: K J. Муза Hrben.) 


NO. 2965, voL. 118] 


SATURDAY, Àvaumt $*. 


Мовтн or ÉwaLiwp Їшиїтттотп or Ыгитие лир MEGHANIOAL Нистикиж» 
(оса and Btudents' Весшоп) (at Newoastle-upon-Tyns), at A- 
pt W. Ridley : The Mineral Wealth of the Britush Hinpere. 


CONGRESSES, 
AUGUEI 17 лир 28, 


Івои AND Sree. Leerrrovs (Autumn Meeting) (at Stockholm) —F. Adoock 
The Effect of Nitrogen on Chromium soms Iron Chromium Alloy: 
(Alloys of Iron Research, Part IV.).—J Н. Andrew and Н A Dicks 
А Phymoal Investigation into the Oause of Temper Brittlensss —Prot 
O Benedicks, Н. m, and P. Bedeiholm: Anomalies in Нов 
Oonductaon, with some Determinations of Thermal Oonduolavity 1» 
Iron and Carbon Steel4.—Prof О. Benedicks and В. Sandberg Blemtro 
chemical Potenteals of Carbon and Chromium Bteela.—G. Е. Oomstock 
The Treatment of Steal with Ferro Oarbon-Titanlum —G. A Hankins 
D. Hanson, end Aias G, W. Ford The Mechanical Properti 
Hoeat-Treated Spring Steels.— Prof К. Honda: [s the Direct Change from 
Austenite to Troostate Posmble!—A. Johansson and R. Von веш 

ст 
the Surface Decarburisatian of Steel, —À. Johansson and А. Wahl 

The Development of the Swedish Iron and Steel Industry dunng th 

last thirty years —E Kinander- Notes on Jernkontoret. — А, Lundgren 

The Testing of Hardened Steel.— W Petersson: Notes on the Develop 

inent of the Swedish шаң Dauras during the last twenty-flre yours 

—@. Phragmen : The tutan of the Iron-Bilicon Alloys. 


Avgust 19 то Вертамвки 1, 


Босйтй HrivínqQUE pes Ботшнокд NarUxaLLES (at Prbourg)--b 
Beotions devoted to Mathematos, Phymos, Geophymcs, Meteorolog, 
and Astronomy, , Geology, Mimerelogy and hag Aly e 
General Botany, Special tany and Geographical Botany, 
Entomology, Anthropology Bthno , Paleontology, Medicee 
Biology, History of Mediche and Natural 


Avaust 51 то Barrewran 8. 


WorLD Powrr OoxrxRrxcm (at Basle), Technical Programme of Bectaona 
Meeting: 
Uuhaation d Water Power, and Talina rn ton 
of Eleotrical опале. 
ра Ralston between  Hiectroa&] Ene Prod noes 
Hydranboally and Mlestricel Energy Produced у: Conditaon 
under which the two systems oan work together with advantage. 


Klectncity in culture. 
Railway ee eaten 
BrrrEuaAR 1 TO 4. 
lxerrrurs оғ MxrALS (Autumn Meeting) (at Liege) 
Wi pn &.—Dr. W. Rosenhain: Ancient Industries are 


od шу {ер Lecture 


oys. 

h,8 J Wright, and Dr. D. Hanson , Bomo Further Mrperunmnt 

on the Behaviour of Bingle Oryatals of Aluminrum under Reverse 

Tormonal Biregses, —P. venard . Thermal Anomalias of (entai 

Bold Solutions — W. T. Соок and W. R. D. Jones: Prehmunar 

Hxperimenta on the Oopper-Magnemum Alloys—Dr. K Honda: ~ 
Oompanson of Statio Dynami Notohed-Bar Tests. 

&—Dr. О. J. Smithells, Н. P. Hookaby, and W. P 


, September 
Piikin: The Deformation of pix Hor —A. erton ап 
W. Н. Tmut: Beeson in Tubes —Dr О B. Bmt 
and Prof. C. В На, А е Aston of H on Hot Boh 


Hardening and Quaternary ys 
containing Nickel —Ompt. Е. В. Barton: Development of the Use с 
Nickel in —O H М, Jenks: Tho tution 1 
Phymoal Pro of the Alloys of Ogdmium and Sinc.—G, Е 
Philips : The Primitive Copper Industry of Amer. Part IT 


Вкрткывкв б TO 11. 

Амкклолк OxXuicAL Воститт (at Philadelphia}.—In eighteen Divunons 
Gatherings, dealing with various branches of Pure and Apple 
Chemisty. 5 x 

Вкрткмвив. 12 то 18. 

INTERXATIONAL Сомов кав ғов APPLIED M ECOHAXIGOR (at Federal Teohnix 
Unrvermty, Zunch)-—Lecvures by Prof. P W. peo Prof. I 
Debye, Prof Т. Levi-Civita, Prof. L. Prandtl, and Prot. G. 1. Taylor. 

BnrrKLPARR 18 TO 17. 


Ixrw&waTiOXAL Oowomm or PuiLowornuv (e+ Harvard Univenmty 
Cambridge, Hass). 
Вкртжывша 19 то 26. 


Greway Socestirio ажр MEDICAL Amomarion (ab Dusseldorf). 


Виғтиквкв 2% то f4 
Greuaw Róxroxx Восїйгт (at Dúesaldoi Dm Ce on X-re 
Treatment ot Inflammation, the Compton Весі, and Irradiation of th 
Ovary and Ofispring. 


NATURE 








SATURDAY, SEPTEMBER 4, 1926. 





CONTENTS. vidi 

The Social Implications of Biology z 325 
The Sold Foundation of оше Evolution. By 

Е. B. Р. ; 329 


Spnahine and Health А + 330 
Vacuum Practice. Ву Dr. Norman Р. Campbell . 331 
Geography and Geology of Makalla. By А. B. T. 332 


335 
Prof. Labbé’s Production of * Allomorphs’ by the 


Action of increased Hydrogen Ion C. ncentration. 
— Robert G 
Scattering of Electrons in Hellum. —E. С. Dymond 
Intenmty and Polarisation of Skylight at Sunrise and 
Sunset.—Dr. К. К. Ramanathan 
Medical Entomology and the Ti opical Field Worker. 
—Malcolm E. MacGregor "S ; 
Accurate Square Roots. —Prof. Frank Schlesinger 
The Polishing of Surfaces. —James M. Macanle 
тае eee Hypothesis. — Prof. Б. Н. 


Zoological Nomenclature : Suspen on of Sarcopss, 
fasserinss, in favour o ANS type жабат, 
mi C. W. Stiles 


The Optical Works of Sir Howard Grubb, Parsons 
and Company 340 
The Mechanics of the Electric Field. By Sir J. J 








Thomson O.M., F.R.S. . 342 
Coal Ash and Clean Coal. By Н. J. Hodsman 345 
О : 

Dr. C. W. Eliot 346 

Mr. W. Fawcett 347 

. News and Vievra 348 

Research Items . . 352 

Phytopathology апа Private Enterprise. “Byl. . 355 
А British Expedition to the Sepik River, New 

- Guinea F > š : А : s . 856 

The Pelagic Young of the Cod А 356 

The Haslemere Educational Museum 357 

University and Educational Intelligence 357 

Contemporary Birthdays 358 

. Societies and Acudemies 358 

Officia] Publications Received 359 

Diary of Societies and Congresses 360 

Editorial and Publishing Offices : 


MACMILLAN & CO., LTD., 
ST. MARTIN'S STREET, LONDON, W.C.2 


Editorial communications should be addressed to the Editor. 
Advertisements and business letters to the Publishers. 


Telephone Number: GERRARD 8830. 
Telegraphic Address: PHUSIS, WESTRAND, LONDON. 


NO. 2966, VOL. I18] 


325 





` The Social Implications of Biology. 


T the recent meeting of the British Association 
at Oxford several ‘of the sectional presidential 
addresses necessarily dealt with biological themes. 
But what was noteworthy was that certain of these 
addresses were devoted to attempts to answer various 
aspects of the question: “Taking for granted that 
the laws of biology and heredity have been in broad 
outline correctly ascertained, what lessons can be 
deduced therefrom for us in our present social environ- 
ment?" Prof. Graham ‘Kerr dealt with ‘ Biology 
and the Training of the Citizen," Dr. Drever with the 
“ Psychological Aspects of our Social System,” Sir 
Josiah Stamp.with “Inheritance as a Social Factor,” 
and Sir Daniel Hall with the “ Relation between 
Cultivated Area and Population.” We propose to 
consider some of the conclusions to which these repre- 
sentatives of scientific work and thought have been 
led by their survey of biology. i 

Prof. Kerr rightly stresses the fact that the general 
truth of evolution is doubted by no intelligent educated 
man. However much biologists may differ from one 
another as to the nature and causes of variation, they 
are all agreed that one form of life has gradually grown 
out of another, and that there has been no interruption 
of the stream of life by the intervention of a creative 
fiat, however this stream may have started. As Prof. 
Kerr says, the facts of paleontology and embryology 
are decisive on this point, and also as he might justly 
have added, the facts of detailed systematic biology. 
With the growth of our great museums and the gradual 
collection of abundant material from all parts of the 
world, the insensible passage of the slightly marked 
and barely distinguishable local variety into the well- 
marked species has been clearly demonstrated, and 
the man who cannot see in this the proof of evolution 
is wilfully blind. 

But Prof. Kerr plaintively asks, If this be so, 
why is it that so small a portion of school time is de- 
voted to teaching the all-important truths of science 
to the young? Why in the twentieth century is our 
education still predominantly academic and literary ? 
We are living beings, and biology deals with the laws 
of life and physical science with the workings of this 
wonderful Universe in which we find ourselves placed ; 
surely it is the knowledge of these things that should 
constitute the greater part of the teaching which we 
receive when we are young. Why m a word do we 
not imitate these noble savages, the Indians of E] Gran 
Chaco, amongst whom Prof. Kerr’s early years as a 
biological researcher were passed, and who have left 
such an indelible impress on his memory? These 
people make their knowledge of biology—in a word 
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the nature and habits of the animals which they 
hunt—the main theme of youthful education, whilst 
we stupidly burden the minds of our boys with 
the grammar of Greek and Latin, though scarcely 
any of them ever get far enough to read and enjoy 
classical literature. 

Now reasoning of this kind appears to.be at first 
sight unanswerable, but the matter is not so simple as 
it seems. To begin with, the ‘academic and literary’ 
education is given only to а comparatively small 
minority of our citizens: the pupils chiefly of our 
public schools. The vast majority receive only an 
elementary school education, which is intended just 
as truly as the education of El Gran Chaco Indians to 
fit citizens for their future environment. They learn 
something about the constitution and history of their 
own country, of its geography and place in the world, and 
of its traditional religious beliefs. They are also taught 
& number of things about the common domestic animals, 
and if they learn & good deal less than the Indian 
about wild animals, they are after all much less 
likely to meet them. 

It is in their later years of school life, however, 
when children's minds have developed so that they 
could grasp such things, they might with advantage 
be taught а great deal more about the biological laws 
governing their own bodies. A great philanthropist 
and eminent man of business once complained to us that 
nowadays mothers trained in elementary schools could 
teach their daughters nothing about the care of babies. 
The traditional lore handed down from their own mothers 
had been forgotten, and he added the astounding 
statement that the lives of many babies were nowadays 
saved by the habit of giving them pickles! This crude 
and drastic introduction of acetic acid into the infantile 
stomach, to whatever local discomfort it might give 
rise, at any rate protected the baby against the deadly 
complaint of infantile diarrhea by killing the putre- 
factive bacilli derived from the decomposing cow's 
milk on which it was fed. 

Prof. Kerr thinks that an outline sketch of the laws 
of biology might also teach the -alumnus of the 
elementary school that all life was necessarily striving 
and struggle, that men were born unequal, and that 
society could only progress if the best were selected. 
We think that on the whole he is right; but he is 
really knocking at a door which is already being 
- opened; educational authorities are moving in the 
direction of increasing the amount of scientific teaching 
in elementary education. If, however, Prof. Kerr's 
knocking accelerates the opening we shall be the better 
pleased. 

It seems to us, however, that the gravamen of Prof. 
Kerr's attack is directed against the literary education 
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of the public schoolboy, for from the class to which he 
belongs are still drawn tbe bulk of our leaders, both 
in politics and in science. The leader amongst savages, 
Prof. Kerr avers, is chosen for his capacity of doing 
things, whilst under our system he is selected for his 
ability to talk. Now Prof. Kerr seems to forget that 
there are two elements in education; first, the giving 
of useful information, and secondly, and by far the 
most important, the training and development of the 
mind, the instrument by which this information 
is to be used. The question then arises, “ How do 
the boys trained in public schools and in their exten- 
sions, our older universities, quit themselves in after 
Ше?” . 

The answer is not doubtful. Our political leaders, 
whatever their shortcomings, are on the whole the 
best in the world; and it is noteworthy that the 
exceptions to the rule have not been trained in public 
schools. Our colonial administrators are universally 
admired. Our Darwins, Lyells, Kelvins in most cases 
began their educations with а classical training. 
Michael Faraday was of course & great exception. 
Continental scientific men have in nearly every case 
also bad.& classical foundation for their education; 
this is certainly true of France and Germany. The 
one great country of which this is not true is the 
United States. Is Prof. Kerr prepared to maintain 
that our men of science cannot hold their. own with 
those of the United States? If he is, we can only 
say ‘that we do not agree with him, and in this we 
should be supported by the most thoughtful American 
opinion.. 

Space forbids our entering into a discussion as tò 
how the classical training effects ifs object, but we 
would direct Prof. Kerr's attention to two things. 
First, that great naturalist, Dr. Bateson, whose un- 


‘timely death we all deplore, admitted that he was а 


‘failure’ so far as classics was concerned, yet he led a 
crusade in favour of the retention of compulsory Greek 
in Cambridge. Secondly, when about. twenty-five 
years ago, classical training on account of its supposed 
inutility had been reduced to a minimum in American 
education, the consequences of this step were so 
flagrantly disastrous that а strong movement was 
begun to restore this teaching as an essential element 
in education. In general, it may be said that the 
English educational system is fundamentally good. 
Like all human things, however, it gradually becomes 
out of date, but the cure for tbis is careful modifica- 
tion and adaptation — such as is Nature's way in 
evolution—not uprooting and entire reconstruction as 
Prof. Kerr seems to suggest. 

Dr. Drever deals with the КУТ of punishment. 
He imagines that it began with anger and revenge, 
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the natural reaction of the human animal to any 
action which incommoded him or caused him pain. 
But this stage is common to man and the lower animals. 
The history of man is the history of the evolution of 
society, and punishment is a social phenomenon. Dr. 
Drever hints that the next stage was the limitation of 
revenge by the instinct of the onlookers to see ' fair 
play. This we think rather doubtful. Even the 
most rudimentary form of social life has to be held 
together by rules or ‘ tabus.’ The infringement of one 
of the tabus was believed to involve danger to the tribe 
because of its offence to the supernatural powers, and 
the punishment of the offender was an endeavour to 
avert their anger; and this motive in modern dress, 
namely, the protection of society, remains the funda- 
mental justification of punishment to-day. This, it 
is true, Dr. Drever recognises, but he argues that if 
punishment is really to act as а deterrent, the psycho- 
logical state of the criminal should be examined. 
This is altogether too narrow & view. The main 
deterrent effect of punishment is the fear which it 
implants in the hearts of others lest they too suffer 
the same fate. | 

The safety of society is the primary matter; the all- 
important thing is that the influence of the criminal 
should be removed, whether by temporary or permanent 
segregation, in a word, imprisonment or by execution. 
This is indeed the modern way of eliminating the unfit. 
If, however, the criminal can be reformed and restored 
as a useful member of society, so much the better, but 
we think that Dr. Drever exaggerates when he says 
that in this respect our penal code is glaringly in- 
efficient. He would have each criminal psychologically 
examined before being sentenced, in order to form an 
opinion as to his probable reaction to punishment, and 
so make the punishment fit the crime. We shudder 
to think what would become of our administration 
of law were proposals like this carried out, and how 
soon the wily criminal would learn to adjust his 
‘ psychological state’ to the mind of the investigator. 
The most hopeful class of criminals with which to 
experiment are the youthful beginners; and here, as a 
writer to the T'es hag pointed out, the “First Offenders 
Act” and our Borstal institutions have already done 
enormous good. In large measure, therefore, Dr. 
Drever's hopes have been realised in practice, though 
modifications of detail may no doubt be desirable. 

Sir Josiah Stamp in his address entitled “ Inherit- 
ance as & Social Factor " has subjected to & penetrating 
and illuminating analysis the modern socialistic views 
upon the inequality of the distribution of wealth. 
The title expresses the truth that men inherit from 
their parents not only their bodies but also their 
social environments. According to Sir Josiah, one 
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of the most important elements in this environment 
is the inheritance of property. This is the main factor 
which explains why А and B start the race of life 
better equipped than Cor D ; and one of the commonest 
socialistic panaceas is the partial or total confiscation 
of property at death. 

Sir Josiah Stamp points out tbat there is no a Priori 
way of coming to a conclusion on this question. He 
quotes the utterances of certain enthusiastic members 
of the “ Liberal Summer School," who in their efforts 
to compete with their socialist rivals for the support of 
the masses, have proclaimed “that the present in- 
equality of wealth is an affront to social justice." He 
says that there is no scientific way of attaining a 
conception of “social justice”; it is merely an 
emotional ideal, and emotional ideals vary from person 
to person. ' 

The scientific way of dealing with the subject is to 
ascertain so far as possible how such measures would 
work out in practice. Sir Josiah Stamp says that in 
the last 120 years the ‘ standard of life,’ i.e. the relative 
amount of well-being, of the manual worker, has 
improved four times, and has increased most in 
England, where right of bequest has been freest from 
restriction. On one side there is urged what seems 
to us the irrefragable argument that the increase of 
wealth of a community is due entirely—at any rate 
in an old country like England—to the efforts of the 
abler and more far-seeing members of the community, 
in a word to private enterprise. It is not true that 
labour creates all wealth ; labour without the organis- 
ing direction of the capitalist is as barren of useful 
result as the waves of the sea. This wealth, in the 
form of wages and employment, is necessarily shared 
with the rest of the community who are so much the 
better off. Directly the primitive impulse to con- 
fiscation, or in plain words to plunder, is allowed to 
intrude, the spur to accumulation fails and capital 
disappears ; and without capital our complicated in- 
dustries could not be carried on, and large numbers 
of our working class would starve. 

On the other hand, it is urged that the excessive 
rewards of a few capitalists (for the returns to most 
capitalists are very modest) excite envy in the mind of 
the working man, and make him inclined to do as little 
as possible for his wage. Sir Josiah Stamp, after some 
research, is convinced that the jealousy of the working 
man is not directed against inherited wealth, as such, 
but against wealth in general. Jealousy of one’s 
neighbour is a very ancient human characteristic ; 
else the Hebrew legislator would not have devoted 
one of the ten Commandments to its prohibition. But 
it appears to us that Sir Josigh's concession that some- 
thing must be done to appease the envy of the manual 
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worker so as to incite him to better work entirely over- 
looks one important consideration: it is that the 
manual labourer is a free Englishman, and, like every 
other freeman he is.a merchant. His merchandise 
is his labour, which it is to his interest to dispose of at 
the highest price. 

It is not a question of the labourer giving. less 
or more according to his mood, but of his fulfilling 
his bargain, А grocer is not entitled to deliver thirteen 
or eléven eggs for a dozen according to whether he 
feels good tempered or bad tempered. In а word 
‘ piece-work’ is the one and only remedy for ‘ca’ 
canny’ and under-production. The real cause for the 
relatively low wages of the English worker as compared 
with those of the American is the over-' reproduction’ 
of the former. The wage is the reward for a certain 
product; the more mouths which have to be fed on 
this wage the worse off the individual will be. 

In countries which have large untapped natural 
resources, revolutionary experiments may perhaps be 
indulged in without doing permanent irreparable 
damage, but in Englaud it is & life-and-death matter 
to combat them. Ina country with such a population 
that it is unable to feed more than two-fifths of them, 
our very existence depends on daring private enter- 
prise, just as truly as did that of our Norse forefathers. 
Аз Mr. Walter Runcimann, who certainly will not be 
suspected of Toryism, once put it, “ England lives on 
her business men." It must therefore be our constant 
endeavour to encourage private enterprise in every 
possible way, and especially by making its rewards 
secure, and the very worst manner of doing so would 
be by limiting the right of bequest. 

The dependence of England for its food on foreign 
trade naturally leads us to the consideration of 
Sir Daniel Halls address on the relation between 
cultivated area and population. Three years ago, 
&t the Liverpool meeting of the British Associa- 
tion, Sir William Beveridge airily disposed of what he 
termed ‘the Malthusian devil’ by pointing out what 
large areas of the world in general and of the British 
Empire: in particulat were thinly peopled. His 
address was exploited by the leading socialist journal 
under the heading of “ Malthusian Moonshine.” 

Sir Wm. Beveridge's conclusions were severely 
criticised at the time: and Sir Daniel Hall, speaking not 
only as a statistician but also as a distinguished biologist, 
substantially confirms all those criticisms. Не points 
out that tbe possibility of increase of population is 
dependent on the increase of food supply, and that 
between 1850 and 1920 the numbers of the ' white 
race’ increased from 200 to 7oo millions. This in- 
crease in numbers was rendered possible by the addition 
of 500,000,000 acres of land to the world’s farms: 
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but no further reserves of such lands are to be found 
on the earth’s surface. It is true that the product of 
those acres might be greatly increased hy the adoption 
of more intensive farming, but intensive farming means 
greatly increased labour, and even now, despite very 
much higher wages, the product per man-power is 
much greater in the lightly farmed lands of Canada 
and Australia than in heavily farmed England. That 
the plant-breeder, by the production of better cropping 
varieties, might increase the yield without necessitating 
more labour, is conceded, but it will come as a shock to 
many to read Sir Daniel’s opinion as to the narrow 
limits within which this improvement is to be expected. 
The main productivity of the plant, he avers, cannot 
be much increased ; all that can be done is to alter the 
proportions between useful and useless products, such 
as grain and straw in wheat, sugar and starch in beet, 


' and so on. 


'The return of the land in food-stuffs per acre is about 
twenty times greater for wheat than for beef. Further, 
& considerable portion of our cereal products are em- 
ployed in producing beer and whisky. If we were all 
to become prohibitionists and vegetarians we could 
support a larger population on the same area; but 
we fully agree with Sir Daniel Hall when he says that 
the virile and enterprising races, such as have hereto- 
fore dominated the world’s destinies, would never submit 
to such a pauperised mode of existence. On the 
other side of the ledger we have to take account of 
two grave facts: first, that the fertility of the virgin 
lands which produced such a great part of our supply 
is slowly but surely becoming exhausted ; and secondly, 
that everywhere over the world, in Ontario no less 
than in.England, there is the tendency for the rural 
population to drift into the towns. This tendency 
Sir Daniel attributes to the poorer rewards offered by 
agricultural labour as compared with industrial wages 
in towns. Greatly increased facilities of transportation, 
wide diffusion of news by wireless and other amenities 
of civilisation have certainly not diminished the 
tendency. It will eventually be checked’ in Sir 
Daniel Hall’s opinion by the better organisation of 
agricultural workers, who will demand higher prices for 
the food which they produce. Certainly a cheerful 
prospect | | 

It seems to us that the imperative necessity of the 
limitation of the numbers of the human race in general 
and of the British Islands.in particular is the lesson 
driven home in sledge-hammer blows by Sir Daniel's 
able address. If the principle be granted that every 
human being born in a civilised community may claim 
the right of full maintenance, whether at work or not, 
the obvious corollary is that society must be &ble to 
control its numbers or become bankrupt. 
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The Solid Foundation of Organic Evolution. 


Evolution. By Prof. J. Graham Kerr. Pp. xii+278+ 
2 plates. (London: Macmillan and Co., Ltd., 1926.) 
125. net. т ч 

HE object of this book, as set forth in the preface, 

“ is to provide a sketch in outline, approximately 

correct in its proportions and not overburdened with 
detail, of the evolutionary science of to-day." The 
author rightly claims that “а grasp of the main 
principles of biological science, and amongst these 
principles Evolution is one of the first, is an essential 
part of the intellectual equipment of the citizen of the 
modern state." "The necessity was never greater than it 
is to-day. Although the proceedings in Tennessee last 
year would have been unthinkable in Great Britain, even 
amidst the fierce and embittered controversies of the early 

'sixties, we often meet with the confident expression of 

opinions which are all the more injurious because less 

obviously absurd. Thus in the Spectator—on most 

subjects a sober and well-balanced journal—Mr. C. E. 

M. Joad wrote in the issue of February 20, 1926, on the 

causes of evolution: “ There were two contemporary 

explanations in the field ; that of Darwin and that of 

Lamarck. Darwin’s was no explanation at all. He 

said, in effect, that he could not tell why variations 

occurred ; all that he could affirm was that those which 
were suited to their environment survived.” It might 

with equal force be maintained that the form of a 

house is not determined by an architect because he 

did not make the bricks, if I may thus condense an 

argument employed by Darwin in his correspond- 

ence with Asa Gray before the appearance of the 

" Origin of Species." 

Quite apart from this old objection, raised long ago 
by distinguished controversialists, there is & tendency 
in these later years to depreciate natural selection, not 
indeed by contesting its truth but by maintaining that 
it is self-evident and obvious—a barren guide devoid of 
inspiration. In Prof. Graham Kerr's book we are 
provided with admirable and convincing answers to the 
mistaken opinions of those who maintain that evolution 
is a delusion, and of those others who admit evolution 
but deny or depreciate the value of natural selection as 
its cause. The author's answers are firmly based on a 
consideration of all the important aspects of the subject 
—embryology, paleontology, comparative anatomy, 
geographical distribution, heredity (cytological, statis- 
tical, and experimental), natural selection, adaptation, 
sexual selection, evolution in communities of cells and 
of individuals, evolution and man, the final chapter 
containing a summary and the brief discussion of 
certain general problems of evolution. The book is 
well and freely illustrated with 53 excellent text-figures 
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and two beautiful coloured plates with well-chosen 
examples of mimicry in butterflies. 

There is something deeply impressive, and to an open 
mind utterly convincing, in the convergence of so many 
and such widely different classes of evidence to one 
inevitable conclusion—the reality of organic evolution. 
It is not to be expected that the powerful and, in my 
opinion, irresistible arguments in favour of natural 
selection as the motive cause of evolution will meet 
with the same immediate acceptance as those which 
advocate evolution itself. The latter are driven home 
by the experience of every biologist ; but in estimating 
the force of the case for natural selection, “ the 
laboratory-trained zoologist lacking in field knowledge 
often shows a singular incapacity for understanding the 
importance of evolutionary factors which experience in 
the field, more especially tropical experience, drives 
home—such as, for example, the intensity of the 
struggle for existence or the adaptive significance of 
animal coloration " (p. 9). There is no doubt about the 
conclusions to which the author has been led by his own 
experience in South America. He writes on p. 272: 
“ I adhere to the position of Darwin that the potency 
of natural selection is in actual fact enormous ; I hold 
that the attempts that have been made to minimise its 
importance are to a great extent fallacious, invalidated 
in some cases by their author's want of experience and 
skill as field naturalists, and in others by the making of 
unwarrantable assumptions." Prof. Kerr is thus in 
no doubt about his foundations of belief. 

А few slight changes in the excellent Chapter xi., on 
the “ Coloration of Animals,” might be advantageously 
introduced into-the second edition, which is sure to be 
called for at an early date. Mombasa is not one of the 
localities where the females of Papilio dardanus re- 
semble the males (p. 175). If space permitted it would 
be well to mention the Nairobi district, where ancestral 
forms of female occur, intermediate between the most 
primitive of the fully mimetic females and the male- 
like females of Madagascar and Abyssinia. Different 
forms of females have not been bred in the same 
batch of eggs in the Cape district, but in Natal; also 
in South-East Rhodesia, Southern Nigeria, Uganda, 
Tanganyika Territory, and of recent years on a 
very large scale by Dr. V. G. L. van Someren at 
Nairobi. 

The section on “ Aromatic Attractions” (p. 186) 
would be improved by a short account of the advance 
which has been made along lines originally laid down 
by Fntz Muller :—Lamborn's observations on male 
Danaine butterflies brushing the scent-patches on their 
hind wings and thus charging the anal tufts ; Carpenter's, 
on the actual use of these tufts in courtship; Eltringham, 
on the minute structure of the scent-producing an 
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scent-diffusing apparatus of these butterflies and of 
Phryganide. 

Returning to Chapter xi., it would' be an advantage 
in such а complicated and difficult subject as butterfly 
mimicry to adopt a uniform system of illustration, with 
the models to the left and mimics to the right, and 
to print “ Models " or “ Danaine Models," etc., as the 
case may be, at the head of one column, and “ Mimics” 
at the head of the other. In Plate I. four of the models 
are to the left, but the fifth butterfly (Fig. 9) would be 
generally looked upon as a mimic. It appears, how- 
ever, to be commoner than its model Heliconius 
lelesiphe (Fig. то), but both species are probably dis- 
tasteful and the mimicry МШепап. In Plate П. the 
Danaine models are to right and the mimetic females of 
Papilio dardanss to the left. 

The author has been misled, as so many have been, 
by Bates’s use of the word “ Heliconide ” in his classical 
memoir on butterfly mimicry in the Transactions of 
the Linnean Society. It is extremely difficult, wellnigh 
impossible, to correct effectually and for all time a 
mistaken impression conveyed by a great man in his 

` greatest contribution to thought, embodied in a memoir 
which has been read and re-read unnumbered times and 
handed on to a widening circle by reprint in hundreds of 
volumes and journals. It is impossible on the present 
occasion to discuss this unfortunate result in any detail. 
It must suffice to explain that the chief models for 
mimicry among the tropical American butterflies are 
not the far-famed “ Heliconide” at all, but a special- 
ised group formerly united with the Danaine but now 
placed ш a separate sub-family—the Ithomiingm. These 
are not only extensively mimicked by other butterflies 
but also by an important section of the Heliconines. 
An excellent example is figured by Prof. Graham Kerr 
on Plate I., Fig. 8, and its Ithomiine model in Fig. 7, 
but this relationship would scarcely be gathered from 
the author's words on p. 171, where Fig. 8 is referred to 
аз а "typical example of the . . . Heliconiides.” It 
is by no means typical of these, but only of that large 
section which mimics the Ithomiines. A far more 
typical example is represented in Fig. то of the 
same plate. Furthermore, the description of the 
Heliconiides on p. 171 refers to the Ithomiine and 
only to those species among the.Heliconines which 
mimic them. 

It is scarcely necessary to pointout that this criticism, 
which equally applies to nearly every published account 
of butterfly mimicry, does not in any way affect the 
immense strength of the author’s argument, and I wish 
in conclusion to emphasise again the excellence of the 
work and draw attention to the comfort of its clear 
type and entire freedom from misprints. 

Es B. P. 
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Sunshine and Health. 


Sunshine and Open Air. their Influence on Health, 
wrih Special Reference to the Alpine Climate. By 
Leonard Hill. Second edition. Pp. wn+1324+8 
plates. (London: Edward Arnold and Co., 1925.) 
xos. 6d. net. 


ROF. LEONARD HILL possesses to & marked 
degree the facility of presenting to his readers 
a graphic picture of the facts he desires to convey. The 
first fèw sentences of his admirable book, “ Sunshine 
&nd Open Air," vividly and felicitously illustrate this 
power. “ Going out before breakfast at 8 A a., before 
the sun has risen over the mountains, one passes into a 
cold, dry, exhilarating atmosphere, cold enough to 
make one draw down a cap over one’s tingling ears. 
The snow, crisp with some 10° of frost, crunches 
beneath the feet. The frosty snowfields glitter with 
light, and the distant snow peaks of the mountains, 
catching the sun, blush rosy red; the pines stretch 
upwards their black boughs drooping heavy with 
snow." We are transported at once to the scene he 
so graphically visualises. Не writes not only as a 
scientist but as a poet ; and when a few lines further 
on he says, “ So one comes back with a good appetite 
for breakfast after an hour's climb," we almost feel 
the healthy hunger that morning walk over the en- 
chanting snow-clad mountains has aroused, and plunge 
with added zest into a book réadable from cover to 
cover, and replete with information and original 
observation. 

The author considers the characteristics of the 
Alpine climate and on which of these its curative 
value is based, contrasting the outdoor English climate 
on one hand, and the indoor city conditions on 
the other; with these Alpine conditions. He finds 
no evidence of differences in atmospheric pressure 
ionisation of the air, or in chemical purity being of 
importance. The important factors аге: 

(х) Freedom of the air from pollution with infectious 
microbes, dust, and smoke which prevails in indoor 
city atmospheres. 

(2) A high physiological saturation deficit ; that is, 
a large difference between the water vapour in a cubic 
metre of air at atmospheric temperature and that held 
in the air when saturated at body temperature. On 
this depends the evaporation from skin afd lung. The 
evaporation from the lung entails passage of blood and 
lymph through the respiratory membrane and a 
secretion which cleanses and immunises against infec- 
tion. In crowded, warm rooms the physiological 
saturation deficit is lowered while microbic infection is 
increased, and with it the natural defensive cleansing 
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. mechanism. The free evaporation from the skin is 
also of much importance to comfort and health. 

(3) High drying power ensures dry clothes, houses, 
and soil; and these warmed with abundant sunshine 
prevent uncomfortable loss of body heat by radiation. 

(4) Cool dry air stimulates the skin and exhilarates 
the feelings while keeping up the loss of body heat to 
an adequate level, maintaining appetite and good 
digestion. 

(5) At night the cool air descending from the 
mountains prevents stuffy, warm conditions in the 
summer and gives an exhilarating change to the warm 
sunny day conditions. In winter the frosty cold air, 
with absence of wind, affords exhilarating conditions 
for sleeping in open-air balconies, the very antithesis 
of the stuffy, warm, stagnant, moist air of crowded 
city rooms which lowers the rate of cooling of the body 
and with this the respiratory metabolism. The 
absence of high wind prevents excessive cooling in the 
Alps. 

* (6) The sunshine, with its plentiful supply of ultra- 
violet light, acts beneficially on the skin and so on the 
general health. 

The author discusses in detail the evaporative power 
of the air exerted on the body, the biological action of 
light, the cooling power of the air and its marked effect 
on the resting metabolism and heat production of 
the body. 

In a volume so valuable and informative it is difficult 
to select special sections particularly deserving of 
mention, but in the concluding chapter is a section 
devoted to clothing which is of great practical interest. 
The author protests against excessive clothing, by 
which the natural vigour of the body is weakened. 
“It does no harm to go out and feel cold until warmed 
by exercise ; the impulsion to vigorous exercise does 
good. It is only the old and feeble who require very 
warm clothing, those whose fire of life cannot be fanned 
up by vigorous exercise and exposure.” Prof. Hill 
practises on himself his own preaching. He concludes 
his book by confessing: “ The writer finds a light 
cellular shirt and pants and a woollen tweed suit 
ample for winter, and rarely wearing an overcoat, 
keeps himself warm and in good condition by walking 
on every possible occasion, covering to and fro from 
his place of work and in a walk before breakfast some 
five miles a day, and at week-ends a whenever 
weather allows, a sunbath.” 

In а short appendix artificial light treatment is very 
briefly discussed. 

“ Sunshine and Open Air" is well worthy of carehil 
study. The information it conveys cannot be too 
widely known and applied. Acquaintance with the 
facts described would do much to teach essential 
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principles of sound hygiene and sensible care of the 
body. There ıs a lucidity and charm in this volume 
which adds greatly to its value. After perusal one 
cannot but wish that the author should be persuaded 
to issue an abridged edition suitable for the widest 
possible circulation amongst medical men, nurses, 
teachers, parents, and indeed all those who are con- 
cerned with and influence the management and up- 
bringing of youth. Prof. Hill has rendered valuable 
service in producing a volume which may be com- 
mended in the highest terms as of great scientific and 
utilitarian merit. 





Vacuum Practice. 


Vacuum Ртасісе. Ву L. Dunoyer. Translated by 
J. H. Smith. (International Text-Books of Exact 
Science.) Рр. x+228. (London: С. Bell and 
Sons, Ltd., 1926 ) 125. 6d. net. 


T must be very difficult to write а book on this 
subject, for it has to cover such a wide and varied 
range. There are two distinct aspects of the matter, 
theoretical and practical, both important and interest- 
ing. А complete exposition of the theories involved 
would require almost an entire text-book on physics, 
new and old; and most of them are still attended by 
considerable uncertainty. The practical side is no 
easier to treat ; for practice is best taught by example 
and not by precept; and yet perhaps it is the more 
important. The principles—at least, of the theories— 
lie on the high road of academic physics and form a 
normal part of the training of every serious student ; 
but the practice has developed in the factory rather 
than in the laboratory, and its literature consists of 
patent specifications rather than formal papers. In 
most of the university laboratories of Great Britain, 
the best designed and best executed piece of vacuum 
apparatus that they contain is the incandescent 
vacuum lamps (already almost obsolete) by which they 
are lit; and many a skilled experimenter with years 
of pure research behind him would be quite unable 
to produce such a common domestic article as a 
‘dull-emitter’ valve. The reason lies partly in the 
lack of equipment from which all British universities 
suffer, but far more in the gulf between the followers 
of pure and applied science, which is only slowly being 
bridged. 

No apology would therefore be needed (nor is any 
offered) for the appearance in English of a third book 
covering the same ground as those of Dushman and 
Newman, even if it possesses no merit that they lack. 
Actually in one respect M. Dunoyer’s book is greatly 
superior to either. It is cntical. Dushman dealt 
mainly with work in which he was so closely concerned 
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that he is not in a position to criticise; Newman 
aimed chiefly at being encyclopedic. M. Dunoyer has 
passed all the work through his own mind, and offers 
his opinion freely. His presentment is therefore better, 
and his book more readable; he has been greatly 
assisted by a translator of complete competence and 
sufficient wisdom to risk slang, if only he may avoid 

If fault has to be found with M. Dunoyer—and how 
else can a reviewer display his omniscience ?—it must 
be sought in his selection of material. Не tells us 
that his principal object is the study of technique. 
But then would it not have been well to sacrifice some 
part of the theory of monomolecular absorption to a 
recipe for making ‘activated’ charcoal (for which 
every investigator has his pet method) or even to 
advice in constructing ovens for baking during absorp- 
tion? Would not a few details of the commercial 
process of ‘ gettering’ be worth as much as the some- 
what nebulous theories that have been advanced to 
explain it? Why should Knudsen’s theory of gas- 
flow at low pressure be carried beyond the point at 
which it has any practical application, while Gaede’s 
theory of diffusion is left before it has indicated the 
effect of dimensions and temperature on the performance 
of the pump, or even the relation between speed and 
the nature of the-gas pumped? Lastly, the simple 
theory of metal to glass constructions is quite as 
interesting and much more practical than many others 
for which space has been found. 

We would not leave the impression, however, that 
M. Dunoyer has not lived up to his professions. He 
is most admirable when he is most practical. He is 
really helpful in the sordid matter of leaks; he knows 
all about waxes and cements, but realises their limita- 
tions ; and, though he writes before the recent startling 
developments in this direction, is aware thdt metal to 
glass joints are not so difficult as the amateur believes. 
But even in these matters his outlook is not perhaps 
quite that of the professional expert. It is possible, 
and indeed easy, to be too ingenious in leak-hunting ; 
in most circumstances a leak which cannot be found 
by simple means in a few minutes is best eliminated by 
reconstruction. The disadvantage of waxes is not 
their vapour-pressure, but their low melting-point ; 
apparatus which involves them cannot be baked. If 
во much is said of the physical properties of these 
makeshifts, surely some attention should have been 
peid to the physical properties of the essential material, 
glass. In Great Britain, nearly all laboratory workers 
continue to handicap themselves by the employment 
of treacherous and generdlly unsuitable soda glass ; 
they seem never to have heard of the lead and boro- 
silicate glasses; a table of comparative thermal and 
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electrical properties would do much to enlighten their, 
ignorance. 

There is only one matter, other than a choice of 
material, in which we differ seriously from M. Dunoyer. 
In his discussion of gauges, the account of the char- 
acteristics and limitations of the various types is 
excellent ; but when he sums up in favour of a form 
of Knudsen gauge against the ionisation gauge, he 
misconceives the problem and might mislead a novice. 
A gauge is often used merely to indicate that a certain 
rough limit of pressure has been reached; for this 
purpose all that is needed is sensitivity, simplicity, and 
ease of attachment ; in all these the ionisation gauge 
is vastly superior to the Knudsen. Sometimes only 
relative accuracy is required in the comparison of 
different quantities of the same gas; here again the 
dependence of the calibration of the ionisation gauge 
on the nature of the gas in immaterial. The Knudsen 
gauge is superior only if an absolute measure is required 
of mechanical pressure or of number of molecules per 
unit volume; the requirement is so rare and arises 
only in such elaborate researches that it should not 
be taken into account in offering a general recommenda- 
tion. Norman К. CAMPBELL. 


Geography and Geology of Makalla. 


Минзку of Finance, Egypt: Survey of Egypi, Geo- 
logical Survey. The Geography and Geology of Ma- 
kalla (South Arabia). By О. Н. Little. With Two 
Appendices: (i) Description of Fossils from South 
Arabia and British Somaliland, by Prof. G. Stefamini; 
(ib) Note on some Terrestrial Mollusca from the 
Hinterland of Makalla, by P. Pallary. Pp. xi+250 
+36 plates. (Cairo: Government Publications 
Office, 1925.) 50 P.T. 

HIS volume is the outcome of two expeditions led 
to Makalla at the request of the late enlightened 
ruler Sir Ghalib bin Awad bin Omer el-Kaitai, K.C.LE., 

Sultan of Shehr and Makalla. Makalla is located on that 

little frequented coast-line of Arabia between Aden and 

Muscat. Under the impression that minerals of economic 

value existed in the territory he ruled, the Sultan 

requested the British Government to undertake an 
examination. A reconnaissance survey was made in 

May 1918, but so_great are the difficulties of travel, 

and so lawless the tribes outside the immediate control 

of Makalla, that even under the protection of the 

Sultan’s troops geological work is greatly hampered 

and every excursion is, in fact, an adventure. 

The later and more detailed survey of Mr. Little con- 
firmed the view that there were no minerals of economic 
value in the country even if the difficulties of access were 
surmountable. Exaggerated importance is attached 
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by the Bedouins to any unusual rock or mineral, and 
the slightest attention from & European is sufficient 
to convince them that something of enormous value 
exists. 

Every tribe claims the right of imposing tribute on 
travellers passing their territory, even if permission 13 
granted, and camels must be hired in the country being 
traversed Any departure from recognised custom in- 
vites trouble, and the country is very convenient for 
ambushes. A virulent form of malaria prevails in the 
swampy regions along some of the nullahs and near the 
sea, and many of the expedition were incapacitated for 
long periods. The heat is very trying from Alay on- 
wards, and even at night the air breathed resembles 
furnace gases at times. The tribes do not trust each 
other, and any unusual sound at night usually results 
in an outburst of wild firing from any strange party 
encamped in hostile country. One member of Mr. 
Little’s party was, indeed, murdered shortly after he 
had left the main body. 


The physiography of the region is extremely fascinat- 


ing, as the interior is reached by traversing deep wadis 
which narrow down at times to cafions with precipitous 
sides, 1000 to 1500 ft. high. Men and animals trapped 
by a sudden flow of water due to rains in the interior can 
find no escape. At intervals these cafions are broken 
by steep falls, which make it necessary to climb out of 
the gorge by a zigzag track to reach a higher stretch. 
Immense boulders strew the path in these gorges and 
at times exceed 1000 cubic metres in size. Water dis- 
appears and appears in some at intervals where the 
valley floor is pervious or imperviqus. 

Some of the roads, which traverse narrow spurs and 
ridges leading into the mountains of the interior, are so 
steep and so polished by the constant treading of the 
bare feet of men and camels that passage is exceedingly 
dangerous, and both animals and men occasionally lose 
their lives through falls of many hundreds of feet. 

Sufficient fossils were found to distinguish the age of 
the sedimentary rocks. Beds of Pleistocene, Pliocene, 
Miocene, Oligocene, Eocene, Cretaceous, and Jurassic 
age were recognised. The Pliocene conglomerates 
appear to correlate with the Bakhtiari series of the 
Persian Gulf and the great calcareous conglomerates 
of Somaliland. 

The Miocene beds are not well developed and are 
gypseous in character; they are thought to correspond 
with the Fars series of the Persian Gulf, and they re- 
semble the Miocene gypsum series of Egypt. It is, 
however, the Eocene and Cretaceous beds which cause 
the most striking topography of the country. Im- 
posing vertical scarps 1500 feet and more in height 
often border the side of the wadis and the edges `of 
valleys The middle Eocene semi -crystalline lime- 
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stones reach sometimes a thickness of nearly rooo ft., 
and they overlie a series of massive variegated sand- 
stones of Cretaceous age approximating another 1000 
ft. in thickness. Where the Jurassic is absent these 
Cretaceous beds directly overlie the igneous basement 
rocks. Apart from occasional granites the igneous 
rocks are basic in character. Lignites are found in the 
Cretaceous sandstone series, while oil shales occur in the 
Jurassic rocks. 

The only mineral deposits of any likely value are the 
lignites and oil shales, but neither are in sufficient bulk 
to warrant development to-day. 

Two appendices with excellent illustrations describe 
the fossils of Southern Arabia and Somaliland ; con- 
sequently the volume will prove valuable to all those 
studying the geology of that part of the world. The 
country and the customs of the inhabitants are admir- 
ably described, and many useful hints may be obtained 


by would-be travellers in these wild regions. 
А. B. T. 





Our Bookshelf. 


Commission Internationale de l'Édasrage en succession 
à la Comuntssion Internationale de Photoméirie. 
Sixiéme session, Genéve, Juillet 1924. Recueil des 
travaux et compte rendu des séances. Publié sous 
la direction du Bureau Central de la Commission, 
the National Physical Laboratory, Teddington, 
Angleterre. Pp. 432-19 planches. (Cambridge: 
At the University Press, 1926.) 155. net. 


Тнк initial portion of this comprehensive volume 
contains a list of the members of the International 
Illumination Commission, an account of the proceedings 
at the various meetings, and a summary of the chief 
decisions taken. The Commussion recommends the 
initiation of researches on the incandescent black body 
as a primary standard of light, and adopts a series of 
values for the relative visibility factor for light of 
different wave-l A senes of terms and defini- 
tions for international adoption (in French) is also 
presented. In an appendix, recommendations on the 
lighting of schools and factories, presented by Mr. 
L. B. Marks, the chairman of the committee devoted 
to this subject, are reproduced. Values of illumination 
range from o:2 to 5o lux (approximately 5 foot-candles) 
according to the purpose served by the light. 

The remainder of the volume is devoted to papers 
read. These fall into several well-defined groups. 
Amongst those of а more purely scientific character 
may be mentioned researches on the primary standard 
of light, characteristics of tungsten lamps, notes on 
symbols and nomenclature, and heterochromatic 
photometry. A new feature is the inclusion of several 
papers dealing with educational propaganda in favour 
of good lighting, and illustrating methods of co- 
operation between supply undertakings, manufacturers, 
and the public in the United States. There are several 
papers dealing with the public hghting of Paris and 
with motor-headlight problems. Finally there is a 
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group of papers by representatives of different countries 

dealing with industrial lighting. The various papers 
presented thus cover a wide ground, and it is evident 
that the work of the Commission is extending. The 
inte e of views between in different 
countries 13 ud towards the formulation of common 

rinciples of umination, and it is to be noted. that 
international committees are now engaged on a variety - 
of problems. 


The Historical Geography of Early Ireland. By Walter 
Fitzgerald. (The Geographical Teacher Supplement 
No. г.) Pp. vii-roo. (London: George Philip 
and Son, Ltd. ; Liverpool: Philip, Son and Nephew, 
Ltd. ‚ 1986. ) з. net (to Members of the SORTS ик 
Association, 45. net). 


THis work is worthy of a better exterior. A closely 
printed pamphlet is apt to repel a reader, who would 
рее with delight the same matter in an attractive 

k. Having said this, and having added & word of 
censure on the poor scratchy drawings of gold orna- 
ments (p. 70), we proceed to the pleasant task of 
commendation. Mr. Fitzgerald has undertaken, and 
has done well, а work long overdue; although the 
way was prepared repared by the late Prof. Cole’s short but 
notable “Ireland the Outpost.” In the past the 
history and antiquities of Ireland on one hand, 
and her geology and geography on the other, have 
received attention; Mr. Fitzgerald shows the inter- 
relation of the two sets of facts. The first half of the 
book’ is occupied with geography, and is illustrated 
with many valuable maps ; the second half is archæo- 
logical and historical, and is likewise illustrated with 
maps of the distribution of types of implements, road- 
ways, colonisation-areas, the routes of early Irish 
enterprise on the Continent, etc. 

We sincerely hope that the author will expand his 
work into a ‘ full-dress’ book, ‘and we venture in 
anticipation to offer a friendly hint or two. ‘ Gaeillon’ 

63) should be Gatleotn: . ‘ Ushnagh’ should be 
isneach. The Cat-stone is not on this hill, but on the 
slope of the bill next to it; and it is not a dolmen, 
but а large erratic boulder (the author has been misled 
by Borlase’s imposing but unsatisfactory “ Dolmens of 
Treland,” which should be used with discretion), And 
let him be cautious about taking literally the legends 
of the Tuatha Dé Danann; the complex stratification 
of these strange tales must "be-worked out much more 
critically than has yet been done, before they can be 

safely utilised in a study such as this. 

R. A. S. MACALISTER. 


Coal: Ways іо Reconsirucdion. Being a S to 
“ The Coal Crisis and the Future.” By Mem of 
Leplay House. Pp. Мы (London:  Leplay 
House Press, 1926. as 

Tms volume consists of а кй of articles by various 

contributors, and, as is stated in the preface, the 

studies are both complementary ада di t The 
main thesis, however, is that reconstruction in the 
coal industry is to be effected by means of regional 
planning. The application of the surveys is to be 
based on the co-ordination of the fecommendations of 
the several experts, while the corresponding theory 
of the “ transition from the confused empiricism of 
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current business and politics to an ordered advance ” 

is to be supplied by the sociologist. Prof. Geddes 

contributes an interesting summary of the methods of 

regional planning, and advocates regional surveys of 
the coal districts as a preliminary to the solution of | 
the problem. Then follow articles by Prof. Desch and 

Prof. Hay, who both emphasise the importance ОЁ 

better methods of coal utilisation. The former deplores 

the present wasteful methods, while the latter holds 

that there is more hope for the industry in improved 

systems of coal consumption than in reorganisation 

of the mines. 

Prof. Hay’s thoughtful survey, which can be com- 
mended to those interested in the problem, stresses 
the importance of a greater production per man-shift, 
the development of markets, and the stabilisation of 
prices. At the same time he pleads for more under- 
standing among the various parties, consumer, owner, 
and miner. An abstract of a previous volume is given 
by Mr. Sandeman, while Mr. Victor Branford con- 
tributes a theoretical exposition illustrating the 
application of sociological principles. 


S :odgis Genesis and Future. By William 
pencer Murray. Pp. іх+237. (New York: 
McGraw-Hill Book Co. Inc.; London: McGraw- 
Hill Publishing Co., Ltd., 1925.) 157. net. 


Tue term ‘ superpower ' is used to indicate a “ greater 
unity of effort and broader co-ordination in (elec- 
E power production and utilisation." The author 
of & committee authorised by Congress 
to та the possibilities of superpower in the Boston- 
Washington zone. This committee began its activities 
in July 1920 and twelve months later presented its. 
report (Professional Paper 123, U.S. Geological Survey). 
The present book is to some extent an amplification 
of that report. It contains many interesting reflections 
and personal touches which will make it good leisure- 
time reading to those who have read the original report. 
A wide survey of the problem is made and а consider-. 
able portion of the book is devoted to finance, but the 
difficulties involved in standardisation of frequency 
and the stereotyping of generation and distribution 
methods in an age of rapid progress do not appear to 
have been dwelt upon sufficiently. Үү, Т. D. 


А Bibliography of Indian Geology. Part IV. Palaonto- 
logical Index. Compiled by Т. Н. D. LaTouche. 
Pp. iv+vii+414. (Calcutta Government of India 
Central Publication Branch, 
iis. 64. 


Sce his retirement from the Geological Survey of 
India, Mr. T. H. D. LaTouche has devoted his leisure 
time to the great task of compiling а bibliography of 
Indian geology. Part I. À gives a list of authars’ 
names in alphabetical order with the titles of their 
papers arranged chronologically; Part I. B is an index 
of minerals ; Part П. an index of localities; Part ПІ. 
an index of subjects. Part IV., which has just been 
issued, gives an alphabetical list of the species of 
Indian fossils, followed by references to the works in 
which each species js described. -This index will be 
indispensable to palæontologi whether they are 
dealing with the fossils of India or of-other countries. . 


1926.) 7.4 rupees; 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by hts correspondents, Nether 
can he undertake to return, nor іо correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE No notice ts 
taken of anonymous cOonLIUM CATIONS. | 


The Recurrence of Magnetic Storms. 


In recent communications to the French Academ 
of Sciences Prof. Н. Deslandres (see NATURE, vol. 118, 
p 71) the po юына director of the Mendon 
Observatory, has described а tendency in magnetic 
storms to follow one another at intervals 17/6, where 
1 13 integral, Т being the rotation period shown by 
sunspots It ıs now, I think, generally agreed that 
there is a tendency to a repetition in magnetic condi- 
tions, whether disturbed or quiet, in what is described 
for brevity as tbe 27-day interval. In tions 
(Phi. Trans. A, vol. 212, р 75, and A, vol. 213, 
р. 245) which I made іп 1912 and 1913 showed a 
tendency to recurrence in intervals which were 
multiples of T, but in none shorter. Supposing ш 
accordance with modern ideas, as seems to have 
been first suggested by Kr. Birkeland, that magnetic 
storms are due to the discharge of 10ns from the sun, 
if such ue whether from sunspots or other 
approximately fixed lumnited areas, went on for a long 
time, a repetition of disturbance оа to the 
solar rotation period is exactly what we should expect. 
But repetition at intervals submultiples of T would 
su ta different lanation, namely, that the sun as 
a whole acts somewhat lke an intermittent geyser. 
The subject seemed so important both to magneticians 
and astronomers that I have further considered it. 

Some things ais patent to magneticians may be 
leas во to others magnetic storm is not definable 
with the same precision as a solar eclipse It is true 
that an eclipse commences at different times at 
different parts of the earth, whereas the 5 С. (sudden 
commencement) of a magnetic storm may, for all we 
know, be absolutely simultaneous all over the earth. 
But many storms have no S.C's, and, when S.C.'s 
occur, highly disturbed conditions may not follow for 
some hours. Thus, in general, the time when a storm 
begins at a icular station, and still more the time 
when it ends, cannot be specified exactly. Again, 
there seems to be at all stations а marked diurnal 
variation in disturbance, and this renders ıt extremely 
diff&cult to estimate to the fraction of а day the 
interval between successive storms. 

The accompanying table gives some of the results 
which I have obtained. The results all ultimately 
depend on daily character figures assigned on tbe 
in ational еше о (quiet), т (moderately dis- 
turbed), and 2 (highly disturbed), and they further 
depend on the selection of five highly disturbed days 
a month. Take, for example, the 11-year data dis- 
о by the letter A. The entry in column я 
is the mean character figure from the 5 x 12 хІІ, or 
660, selected disturbed days, the entry in column 5 +1 
the mean character figure from the 660 days imme- 
diately following these selected days, and so on. In 
the case of А апа B, the 5 days selected for each 
month were the days of largest horizontal force range 
at Kew. A includes the whole eleven years 1890 
to 1900, while B represents only three of these years, 
1891, 1895, and 1896, selected for a special reason. 
In the case of A and B the daily character figures 
depended entirely on the estimate of disturbance at 
Kew. In the case of C and D the selected days 
were the days of 1 t international character figure, 
and use was made of the daily international character 


NO. 2966, VOL. 118] 


NATURE 





335 


figures which range from oo to 2-0, C includes six 
years, 1906 to 1911, and D five years, 1920 to 1924. 
If, to take a round figure, we sup 27:0 days to 
be the solar rotation period, M. Deslandres’ con- 
clusions would suggest maxima answering to days 
Hocb45, +9, 45 13:5, n - I8, 94225, n -27, and 
14+31:5. As disturbance ıs seldom limited to a few 
hours, we should expect to find maxima in the table 
in columns n +9, 11 +18, and я 27, and to perhaps а 
minor extent in columns f +4, п+5, f I3, ti 14, 
n+22, nt 23, nc 31, and # +32. High disturbance 





is seldom confined to single (Greenwich) days. It 1s 
not unusual for ıt to extend to з or Я 
days, and sometimes even to 6 or 7 18 explains 
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why outstandingly high mean values аге not confined 
to column з, but extend to at least columns я - 2 and 


n+2. The existence of high mean values for the 
five columns n-2 to n+2 entails values somewhat 
below the all-day means (given in the first column) іл 
the majority of the other columns. Individual years 
give usually somewhat irregular results, and minor 
uregulanties appear even m i1-year data. But it 
will probably admitted that in addition to the 
primary disturbance pulse extending from column 
n-z to columns п+3 or n+4, A shows clearly 
only one secondary pulse, extending from column 
1225 to column n+30, or possibly #+31. The 
maximum ap in column +27, with column 
1428 not far behind The three years included in 
B are given separately because they rather suggest 
a minor peak value in column n+14. But as the 
B results form a part of the A results, this is 
presumably purely accidental. Again, the D results 
тау suggest a small secondary peak centring about 
column я +17, but there 1з no suggestion of this in 
the C results The full 27-day interval 1з shown 
particularly clearly in D, which includes the latest 
international data available. No entry from column 
514- 3 to column я + 24 exceeds 0:58, the all-day mean, 
while the entry in column м +27 exceeds this by 0-25. 
Magnetic disturbance 1s the rule rather than the excep- 
tion, and in the absence of any exact definition of a 
magnetic storm it 18 specially necessary to study the 
phenomena with an сеа а mind. The method 
employed here ensures impartialty. The table does 
not seem to me to suggest any real recurrence interval 
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shorter than 27 days, but any one can judge for 
himself 


Obviously, if two or more solar areas are highly 
active simultaneously, for a tyme which includes 
several rotation periods, we may have several pairs 
of (unconnected) storms ted by approximately 
constant time intervals, which ү ан happen to be 
&pproximately sub-multiples of 27 days. . 

C. CHREE. 

'75 Church Road, Richmond, Surrey, 

July 29. 





Prof. Labbé'& Production of * Allomorphs’ by the 
Action of increased Hydrogen Ion Concentration. 


ProF. Lassi, in a series of recent papers (С.Р. 
Acad. Sci.; Paris, 1924, t 178, p. 132, 594; t. 179, p. 
928 ; 1924, Arch. Zool. Exp., t. 62, p. 401), bas com- 
municated the results of observations ‘made on the 
Salines of Croisic, and the conclusions he draws there- 
from as to the nature and stability of would, 
if substantiated, seriously shake the foundations of 
systematic zoology. For example, he asserts that, 
from the eggs of a parent form Canthocamptus minutus 
O.F.M. ~in the ovisac to the influence of a 
high Ps, he has obtained a mixed progeny consisting 
of: 


(a) C, minusus (typical). 
* Allomorph’ Mesochra (Wolterstor, blan- 
chardi Rich. Hs Ра) 


2 ' Allomorph ' Canthocamptus luctdulus Rehb. 
' Allomorph ' Masochra saina n. sp. 
rom these and other results Labbé draws very far- 
reaching conclusions which will, no doubt, receive 
serious consideration from all concerned with bio- 
chemical investigations ; and itis possible that many 
will accept the premisses on which the conclusions 
rest' without the close critical study which is the 
vince of the systematist. For this reason the 
ollowing remarks may be justified. I will take only 
the example given above 


morphs. ` 

(А) ‘Allomorph’ C. i«cidwius Rehb. In the first 

lace one may observe that C. Iwctdwiws is a common 

esh-water species; secondly, the descriptions and 
figures given (Arch. Zool. Exp., 62) are sufficient to 
show that kie rage described did not remotely 
resemble C. “ius. The antenna a ae (Fig. 17 
is unhke that of any Harpacticid of which I can fin 
a description, since in all 8-jointed antennm* the 
æsthete or “ organ of Leydig ” is borne by the fourth 
joint, which is followed by four more small joints; 
whereas in Labbé's it 18 borne on the fifth, and 
followed by two joints only. The fifth legs of both 
male and female (Figs. 28 and 29) are not only totally 
unlike those of C. lucwdulus but have no parallel 
among Harpacticids. I can only call to mind two 
examples of a fifth leg having a two-jointed азо 
Misophria S api and the male of Micro 1 

. It is concervable that Labbé's figures are 

inaccurate dra of swimming legs of immature 
individuals ; but they are quite not thoee of 
the fifth leg of C. Iwcidwiws. Lastly, the um 
of hus allomorph is, as he admits himself, quite differ- 
ent from that of C. hacsdulus. 

(2) ' Allomorph ' Mesochra blanchardi Rich. Fig. 
31 of the fifth foot bears some resemblance to that 
of M. blanchardi, but those of the antennis, the furca 
and the first leg do not. The antennm, if correctly 
drawn, can only be interpreted as monstrosities. 


1 Labbé's Sus wd Men Жын only, ee all ee Ше ейгэ 
have eight legend of the тз "Can munutm O.F.M. 
9 Antenne antéceure da ]' *allomorpbe' " and intended 
to represent that o£ “ Canthocamptus Iucxtulus aj 
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C. minutus and its ' Allo- 





(3) ' Allomorph ' M. salina п. sp. Here there is 
no queshon of alleged identity with а known ies, 
but Labbé states that it differs from M. blanchards onl: 
in the structure of the fifth legs. Curiously enou 
t the fifth leg, is ВО 


Fig. 32, which is said to d EU 
neatly like the first leg of M. blamchards that (apart 


from a discr cy in the proportional length of the 
jomts) it t represent that limb, while Fig. 26 
of the first 1 esents an appendage described in 
the text as but quite unparalleled among 
known icids. ` ` 


Similar criticisms might be directed upon the 
‘ Allomorphs’ Eurytemora affints and E. Кеи: 3 
while the remarks concerning Artemia salina are open 
to serious objection. 

The experimental methods are so briefly described 
that any one acquainted with the difficulties of 
РСЕ aed n aur without accidental introduction 
of the Nauplu of other species cannot fail to be 
sceptical of the results. Prof. Labbé's statement that 
the parents died on being placed in the new medium, 
but that their eggs were successfully hatched, leads 
one to doubt very much if the larve observed actuall 
came from those eggs.” In the brackish water mh 
аз fills the Salines at Croisic in winter, a number of 

cticids may be expected to occur—s.g. species 
of hiascus and Nitocra—and ıt seems quite 


probable that the шшс presence of such 
species may have vitiated the results. 


Having regard to the importance of the questions at 
issue it is essential that the foundation of should 
be impregnably secure, and it is to be hoped that, 
before Prof. Labbé's conclusions are ted, he will 
be required to produce not only a d ed account 
of his experiments, but also accurate figures of his 
ee Gee ena afi z his writings 

o not gat t m his writi 
Aan мс э 


which “ fera eusement le désespoir des 
morphologistes classificateurs.”’ : 
ROBERT GURNEY: 
: Stalham, i 
Norwich. 


Scattering of Electrons in Heltum. 


Тнк energetic relations. in collisions between 
electrons and gas molecules Ге то 
study of a v e group of workers, of whose 
pi бе буй unmechanical nature of 
the processes involved. Our picture of the nature of 
such a collision must remain incomplete, however, 
until the angular relationships of the electron and 
molecular are also known. 
information as we already ровзеев of the 
scattering of electrons is in the highest degree un- 
expected. The work of Ramsauer has shown that 


Blow alerirons ir ine гп RAM виса ооо 
much longer than would anticipated on the 


kinetic theory, while that of Davisson and Kunsman 
(Physical Review, 22, 242, 1923), on the scattering.1n 
metal films is also of revolutionary character. Quite 
recently Langmuir (Physical Review, 27, 806, 1926) 
has shown that in c tolliions in several gases 
lead to very small angles of scattering. Elsasser 
(Die Natwrmissenschaflem, 13, 711, 1925) has put 
forward ап explanation of these results on the basis 
of the theory of de Broghe, in which a moving 

icle is associated with а ' phase wave,’ the inter- 
‘erence of which governs the scattering. 

In the course of an investigation of the energy 
distribution of electrons after a collision with a gas 
molecule, it was found possible to study at the same 
time the angular distribution of scattering. 
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Electrons from а tungsten filament were restricted 
by two slits to а narrow beam апа traversed the gas 
under investigation, which was helium at a pressure 
of 0-03 mm А beam of scattered electrons could be 
selected by two slits and afterwards bent in a magnetic 
field to.determine the velocity distribution. Fast 
pumps maintained a low pressure in this on. 

e filament and first two slits could be rotated, so 
that the scattermg angle could be vaned from 
o? to go? 

The results for the scattering of electrons, which 
have suffered inelastic encounters and have lost 20 
volts energy, are shown for two initial velocities, 
V,=100 and V,=400 volts, in Figs т and 2. For 
V,— тоо, there are two maxima, the principal one at 
5° ep ene with the observation of Langmuir, and 
another, much broader, at about 60°. ог V,=50, 
the principal maximum broadens and moves to 20°. 
At higher initial velocities this maximum moves to 
smaller angles and for V,=200, is at less than 2:5°, 


#0 so © 
: ys 
3 an 
distance on the side opposite 
‘ о о 


Fro r —Scattermg of electrona Fio 2—Scattering of electrons 
joang 20 volts energy , initial losing zo volts energy, initial 
veloaity, V, = roo. velocty, V,m 400. 


the smallest angle at which measurements could be 
made At the higher velocities а very remarkable 
third maximum appears at 30°, which 18 much sharper 
than the other two. It 1s found first at 200 volts and 
increases in importance to 400 volts, which was the 
highest point at which measurements could be taken. 
The position of this peak was found to be independent 
of the velocity. This type of scattering 15 hmuited to 
the inelastic collisions, as is shown in Fig. 3, which 
shows the distribution of 400 volt electrons which 
have lost no energy, and 1з very similar to that of 
тоо volt electrons that have lost 20 volts energy 


(Ещ. т). 

occurrence of these maxima 1з strongly sug- 

nds of an interference pattern, as suggested by 
lsasser, but the fact that the position of the sharp 

maximum at 30° 18 independent of the velocity does 

not agree with his explanation. 

It is hoped to extend this work to higher velocities 
and to the case where collision leads to ionisation and 
not excitation of the atom. E С. DvaOND. 

Palmer Physical Laboratory, 

Princeton University, 
Princeton, New Jersey, 
June 18. 





Intensity and Polarisation of Skylight 
&t Sunrise and Sunset. 


Іт is now well-established that the illumination of 
the clear day-s at high-level stations 1з almost 
entirely due to molecular scattering by the atmosphere 
The remarkable changes in the А тугын oi sky- 
ilummation which take place when the sun approaches 
and gets below the horizon have betn the subjects of 
study of a number of mvestigators and in recent 
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ears, Vasu of Profs. Dorno! and Gruner.* 
me of the phenomena, as for example, the changes 
of colour and polarisation of skylight and the appear- 
ance of the earth-shadow, occur in the clearest of 
weathers and at such high-level stations that their 
on cannot be attributed to an other than 
molecular scattering Gruner has, mdeed, shown 
th-t the observed changes of colour of skylight when 
the sun is near the horizon can be explained by 

scattering by a pure atmosphere 
The wnter has recently calculated the intensities of 
Sky iJumination due to molecular scattering wher 
the sun 1з on the horizon at a place 2 km above 
sea-level for the wave-lengths 0 454, 0 554, and 065% 
by a method somewhat different from that of Gruner, 
and as some of the results obtained are new, they may 
be of general interest. The hght from the sky when 
the sun is on the honzon has a much smaller pro- 
portion of the shorter waves than the normal daylight 
Sky In the zenith, where the relative proportion of 
the short waves 18 the largest, 





Fro s —Scattering of electrons 
no 
veloaty, V, =a 400, 


the ratio of рш 45 #) to red 
is only 13 while, accordi 
to the inverse fourth-power 
law, it would be 4:3 we 
move from the zemth to the 
horizon, the proportion of 
blue decreases still more, tbe 
ratio becoming 0:48 &t а zenith 
distance of 80° in a direction 
р ndicular to thesun'srays, 
о 45 at the same zenith 


to the sun The calculated 
absolute values of intensity 
are also of the same order of 
quantities as the values ob- 
served by Dorno at Davos 
(16 km above куны ria there 18 & tendency for 
the observed values to larger in the quadrant of 
the sky containing the sun. 

The way 1n which different layers of the atmosphere 
contribute to the illumination 1з also inter 
The proportions of the total hght of wave-lengths 
0-45 в and о 65 и coming from different layers of the 
zenith sky are as follow . 


energy, intial 











Height. Wave-leogth. 
045g 9654 
2-10 km ; 8 per cent 38 per cent 
10-20 ,, Я А |47 » 44 Е 
20-30 , . . . 33 ” 15 m 
30-50 , > : . | 12 у 4 is 


The single kilometre layers from which the maxi- 
mum percentages come are 17 to 18 km. for the shorter 
wave and 9 5 to 10 5 km. for the longer. 

In the calculations mentioned above, only primary 
sca has been taken 1nto account But observa- 
tion shows that complete neglect of self-illumination 
is not justifiable For example, even in the clearest 
weather d the winter months at Simla (19 km. 
above sea-level), when the hght from the zenith sky 
is analysed by a double-image prism and micol, the 
weaker component is found to be richer in blue than 
the stronger, due, no doubt, to the self-illumination 
being greater for the shorter waves. 

The effect of self-illumination may be to 
be a minimum, 1f confining our attention to longer 

i “ Himmelsbeilgkei Hunmeizpo агра Sonnen- 
тива vot, Hn bes 1918,” Vardffent des чене Al eisor. 
NOS reir uox Hive der fram Aluepfute Bd & pp. 
1 and reo (1919). - 
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waves, we observe in a direction perpendicular to the 
sun's rays but at a zenith distance of 70? to 80°, where 
the absolute intensity of the primarily scattered longer 
waves 1s greater and the greater part of the radiation 
comes from а comparatively thinner layer nearer the 
surface of the earth Observations at Simia show 
that the polansation for the red in these directions 
often reaches values so high ag 30 per cent, which 
may be compared with 91 6 per cent , the value of the 
polarisation. of the light transversely scattered by 
pure аг. К R RAMANATHAN 
Colaba, Bombay, June 25. 





Medical Entomology and the Tropical Field 
Worker. 


WitH a wider enlightenment on matters of public 
health among all communities, east and west in the 
tropics and sub-tropics, nowadays the medical officer 
of health finds a more insistent demand on his 
attention to problems connected with medical 
entomology. 

Before proceeding to his орка or sub-tropical 
appointment the medical officer of health has doubtless 
Е training їп medical entomology, and often has 
acquired an active interest in this important subject , 
so much so, that 1f his destination 1s to some locality, 
let us say, where malaria is mfe, he takes up his 
appointment with an enthusiastic intention oi im- 
proving conditions. To those of us who have seen 
the arrival of many а medical officer of health in the 
tropics that із but the beginning of the story The 
remainder 18 less satisfactory, and sadly uniform in 
most instances оп arrival he can give а fairly 
excellent account of the systematic divisions of the 
Anophelni, and a poorer—oíten a decidedly bad 
account—of the Culicini, and can readily distinguish 
an anopheline from a culicine larva (when it 13 in the 
laboratory, от microscopically mounted) So he arms 
himself with a few tubes, and then usually wonders 
where on earth he can find the species of his locality. 
At the back of his mind 1s the recollection that 
‘old tn-cans, broken bottles, gutters, and water- 
tanks’ have been mentioned as being dangerous 
mosquito-breeding places, and a search 1s therefore 
diligently made in these situations. — His efforts are 
rewarded, maybe, by the capture of what ninety-nine 
times out of a hundred are culicine larve—which he 
distinguishes by the presence of the sphon Ere 
lon e capture of ' Culexes' becomes less exciting, 
and he possibly seeks 1n the foulest pond in the district 
for the more interesting anopheline larve Ву great 
good luck he may find one or two, and with a feeling 
of just pride orders the abolition of that breeding- 
place; while some clearer, but, in reality, more 
pestilential pond in which he found no larve, yet 
where there are actually thousands, continues to 
breed its pests 

In the end, supported only by a meagre knowledge 
of the systematic divisions of the Culicidz, upon the 
capture of a few larve which all look hornbly alike 
and cannot be identified as anything particular, and 
perplexed by the unaccountable numbers of mosquitoes 
which continue to swarm, enthusiasm speedily dies 
with the feeling that '' this mosquito business 1з a 
subject only for the expert "' 

he reason for all this ıs obvious: we ought as 
well expect to produce competent surgeons by a 
training devoted to descriptions and the examination 
of excised pathological exhibits. At present, as- 
tonishing as it is, instruction in medical entomology 
follows an absurdly parallel course academic teaching 
and laboratory exhibitions dente essential аз 
they are) are almost the sum total of what instruction 
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in medical entomology constitutes The bionomics, 
the remarkable habits of some species, the practical 
methods of demonstrating the breeding - places in 
Nature, the vaned methods of collection, the 
ractical application of control measures in the 
eld ; all these matters of paramount importance in 
the traming and еи work of the sanitarian 
receive no more attention than can be given in 
lectures Co uently, once the sanitaman finds 
himself in the field, he discovers immediately that 
for all he has learnt he has no idea how to proceed 

I have merely taken the case of mosquitoes as an 
example The same thing ıs true of the ' field’ 
aspects of all other insect.enemies, and it 1s indeed 
time that the essential importance of proper field 
instruction. should be taken into account so as to 
ensure that the men whom we send out from our 
schools are not so completely stranded when they 
meet the problems as Nature herself presents them 
To avoid misapprehension, I should perhaps add that 
the Wellcome Field Laboratory 13 not a teachin 
centre where such practical instruction as that mere 
to can be obtain MALCOLM E MACGREGOR. 

Wellcome Field Laboratory, 

Wisley, Surrey 





Accurate Square Roots. 


In Nature for June 19, Mr John Wishart directs 
attention to certain inaccuracies of one unit in the 
last printed place in Barlow's Tables of the square 
roots of numbers. Such errors are very common in 
these tables, applying to approximately ten per cent. 
of all the square roots, and they also apply, ap- 

ently even more frequently, to the cube roots 

е reciprocals in the same tables are much more 
accurate, but even these are occasionally in error by 
a unit of the last printed place 

Mr Wishart says that "there are some who have 
need of all the figures that existing tables give them, 
who sometimes wish, indeed, that more were available '' 
I gather from this and from other hints in his letter 
that he may not be acquainted with the very useful 
collection: Hulsse's edition of Vega’s Tables, pub- 
lished by Weidmann at Leipzig, 1849 On pages 
476 to 575 are there gn the square roots of all 
integers A 10,000. They therefore have the same 
extent as Barlow's Tables but they give the roots to 
twelve decimals, five more than Bos The same 
table gives cube roots to seven decimals 
Barlow does, but they are carefully round 
the correct digit 

The best table of reciprocals is that by Oakes 
(published by Layton, London), which gives them со 
seven significant figures for all integers up to 100,000 , 
care was taken to make the last printed digit correct 
Hulsse's and Oakes' tables together should replace 
Barlow's where great accuracy is needed. But 
Barlow's tables, as Mr Wishart intimates, aro very 
convenient indeed whenever an error of one part in 
100,000,000 18 not important, and this 15 almost 
always the case. 

The following method for deriving or testing 
square roots to many places may be of interest Let 
N be the number the root of which we wish to extract, 
and let a and b be two nearly equal numbers auch that 

ab=N. 


ust ав 
off to 


We have then 
JN = Jab s Jar- (a - OF 
a+b (a-b) 
= z2 a4(acb)* 
If, therefore, b differs from a by one part in to’ say, 
4 (a+b) will differ from ./N by only about one part 
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in 10. With an exght-bank co р machine we 
can readily find values for a and that do not differ 
by more than Que eH in то" and will usually differ 
by much less than this. Their anthmetical mean will 
therefore be the square root of N with an error of, 
at most, one in roP, If still more digits are 
required, eight additional ones can be obtained in & 
few minutes by co расне the term in (a – b)? above. 

The same method can be used to extract square 
roots to three significant figures by mere inspection, 
and this degree of accuracy is sufficient in many 


computations, including solutions by least-squares. 
Thus, for example, the square root of 8-46 is seen to 
be not far from 3; dr g by 3 we get 2-82; the 


mean between this and 3 1з 2:91, which differs from 
the square root of 8-46 by mr 0-001 
RANK SCHLESINGER. 


Yale University Observatory, July 12. 





The Polishing of Surfaces. 


Ed manner in which an optical polish 1s uced 
lass and metal surfaces been co ered by 
the ate Lord Rayleigh (" Polish," Collected Papers, 
vol. 4, p. 542, “ Interference Bands," vol 4, ES: 
The amorphous layer theory of the late Sir 
Beilby із well known The arücle by Dr. J. W Preach 
оп ' The Working of Optical Parts” ('" Dictionary 
of Applied Physics," vol. 4) summarises and extends 
these considerations. Reference may also be made to 
а paper by М. M. Fichter, a notice of which appeared 
in NATURE, Au 2, 1924, р 173. 

The object of this present note 13 to suggest that, 
in the of polishing, surface layers are really 
melted iy the the communication of heat vibrations to 
them. Consider a single surface layer of glass 
molecules of area I cm. If glass consisted wholl у 
of silica there would be approximately 9x xo 
molecules per unit area, each of mass 9 x 107? gram 
Taking the specific heat of glass as o 16, initial 
temperature 20? C., melting-point 1100° C., and 
assuming а latent heat of fusion тоо calories per gram, 
the heat required to melt a single layer of molecules 
of 1 sq. cm. area would be goo ergs 

Now Beilby gives a pressure of 4 lb. per sq. inch 
(280 grams per sq. cm) as sufficient to produce 
surface flow with rouge polishing. Taking a co- 
efficient of o 3, the work done against friction when 
this force 18 overcome through 1 cm. 18 83,000 ergs. 

As one stroke of a polisher will polish only a small 

roportion of the 1 sq. cm area considered, Tues will 
be available in the ordinary polishing procedure 
frictional energy of amount many hundreds of times 
that required to melt one layer ok glass molecules. 

At "Bist sight it might be thought that any great 
rise in the temperature of tbe surface molecules would 
be prevented by the loss of heat due to conduction, 
etc. But this 1s to suppose that conduction would 
take place across plane interfaces. Is it not more 
reasonable to consider the heat as being produced at 
poe of contact? Ш these were mathematical points, 

hen no matter how small the rate of production of 
heat at a point, the temperature at the s would 
be infinite (the expression for the steady ture 
v at distance r from a point in an nfrute solid where 
heat is being оү at the rate of q calories 

18 v -g[4xrh, where А 18 the эры игы: of 
the m& 

That the temperature attained by a surface ае 
essentially on the manner in which the heat 1з p rein 
is illustrated by the fact that a bunsen flame (o bigh 
temperature) may be played on & block tin surface 
without melting 1, while a small globule of molten 
lead (only roo? C. above the E ep i point of tin), 
if dropped on to a tin surface, will t the tin below. 
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As an analogy to the manner in which high tem- 
perature vibrations may be set up locally, in polishing 
a surface, reference may be made to the setting of a 
Kundt's tube into vibration by slowly stroking it by 
hand, or a violin string by the slow stroke of the bow. 


James М MACAULAY. 
Natural Philosophy Dept., 
The Royal Technical College, 
Glasgow, С.І, August 4. 





The Planetismal Hypothesis. 


Ав there is а rising tide adverse to the planetismal 
hypothesis, may I record the following observation 
in its favour? Looking at the moon with a 9j-inch 
reflector, I saw details of the structure of the 
south wall of the crater Hommel; the circular fault 
is perfectly fresh, and the rock exposed is а giant 
conglomerate, the boulders several hundred ud 

eter, ac eei cavernous between, 
осете of ucidity, my instrument B: 
ques abs oe of ge objects half & mile in 
eter. My Ghservation essel Pickering’s x 
wpa, w. e was looking at the fault-scarp o 
de ia Iridium, in the opposite quadrant. 

On the earth, iron is being taken from the surface 
rocks by weathering; it 18 washed down in solution 
into the rivers, but does not reach the sea, It 
downwards, and where there is a precipitant, it 
X pae limestone, forming d ts of iron-ore; 

ere there is nothing to stop it, ıt must proceed 

towards the centre of the earth. Reversing the 

process, it follows that this iron would bave made 

ш uu of the earth an ultra-basic material in the 

паз our planet, or in other words, it 

n similar to what we now find on the 

bes pois there has been no water to obscure 

matters. The lower specific gra ony of the moon 

would be accounted for by the ders making an 
arch and girder formation, with oe between. 

Е. Н. L. Scawarz. 

Rhodes University College, : 

Grahamstown, July 9. 





Zoological Nomenclature: Suspension of Sarcoptes, 
type passerinus, in favour of Sarcoptes, type scabiel, 


THE secretary of the International Commission on 
Zoological Nomenclature has the honour to invite 
attention of the zoological profession to the fact that 
application has been e to the Commussion to 
suspend the rules in the case of re Latr., 1804, 
tsd. (Latr., 1810) passerinus, and to ace Sar = 
1804, 1n the Official List of Generic Te wi 
scabies as type. 

The argument states that the application of the 
rules to this ‘transfer’ case will result in greater 
confusion than uniformity, involvin ving generic, sub- 
family, and family names, and ations of 
diseases in human and comparative medicine. The 
suspension requested will result in validating inter- 
nationally accepted (though erroneous) nomenclature 
in consistent use for more than a century in zoology, 
and in human н com tive medicine. 

The secre with the premises, and in 
his report to the | Commission will state that he con- 
siders this а эре caso in which suspension 18 
justified. He however, delay announcement of 
final vote until about October I, 1927, in order to 
give ample opportunity to interested persons to 
express their views for or against the suspension. 

C. W. STES, 
Secretary to Commission. 
Hygienic Laboratory, Washington, D.C., 
August 3. 
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The Optical Works of Sir Howard Grubb, Parsons and Company. 


FEW years ago it was very difficult to obtain а 
large object glass for an astronomical telescope. 


А 


The optician would only promise a glass conditionally 
on his being able to procure suitable discs. For 
example, the director of the Johannesburg Observatory 





Fic т —Erecting bay showing sliding roof partly open. 


placed a contract for a 26-inch refractor in 1909, and 
four years later, in 1913, he reported that “ it is hoped 
that glass discs will be obtained shortly.” Large 
discs of optical glass are required only rarely, and their 
manufacture is a delicate operation requiring special 
plant; consequently very few people make them. 
British astronomers were greatly pleased when the 
manufacture of large discs of optical glass was taken 
up by Sir Charles Parsons, who acquired the business 
of the Derby Crown Glass Works from Messrs. Wood 
Brothers, in 1921. Sir Charles Parsons has an hereditary 
interest in astronomy and the manufacture of large 
astronomical telescopes, as his father, the Earl of Rosse, 
built the famous six-foot reflecting telescope at Birr 
Castle, Parsonstown, King's County, Ireland. This 
early interest doubtless influenced him in taking up 
the manufacture, of astronomical instruments from 
beginning to end—the manufacture of glass, the 
grinding and figuring of lenses and mirrors and the 
mechanical parts of telescopes. Near the beginning 
of 1925 he acquired the old- established business of 
Sir Howard Grubb. This famous firm was founded 
by Thomas Grubb a hundred years ago, and developed 
by the optical апа mechanical s of Sir Howard 
Grubb, under whose direction many fine telescopes, 
refractors, and reflectors have been produced. In 1918 
the works were moved from Dublin to St. Albans in 
connexion with the manufacture of periscopes for the 
Navy, instruments which bave been а standard product 
of the firm since the date of the first British submarine. 
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New works were set up in 1926 at Walker Gate, 
Newcastle, in close proximity to the well-known works 
of Messrs. C. А. Parsons and Co., Ltd., makers of steam 
turbines, electrical machinery, and searchlight mirrors. 
Close association with large engineenng works is a 
great asset for makers of astro- 
nomical instruments. For small 
telescopes comparatively small plant 
15 required, but for large ones the 
resources of engineering works with 
machines of the necessary size and 
accuracy are essential In such ac- 
cessories as large domes and rising 
floors, which are necessary with big 
instruments, large machinery is also 
required. For all heavy machme 
work the large machine shops of the 
Heaton works of Messrs. C. A. 
Parsons and Co. will be used. Nor 
must the great advantage be over- 
looked of the interchange of ideas 
among the staff, made possible by 
close association with the larger 
world of engineering. 

An internal view of the principal 
bay of the new optical works is 
shown in Fig. т. Ап important 
feature of this building is the pro- 
vision for sliding off a large portion 
of the glass о by ing itona 
supporting gantry moved by elec- 
tncally operated motors. The shop 

esses в five-ton electric travel- 
ling crane ; one end of the bay is fitted up as a machine 
and fitting shop, and the other is used for the erection 
of instruments. Means of testing. large instruments 
in course of construction by actual observation of 





Ехо я —Insulated tunnel for the borirontal testing of mirrors and objectrves, 


stars are thus provided. Generally this is а matter 
of difficulty at optical works, but however well the 
laboratory tests may be satisfied, the purchaser of a 
telescope, as well as the maker, wishes to see how the 
instrument performs the end for which it is intended, 
before it is taken away from the works and erected in 
& possibly distant observatory. 
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In the transfer of the optical works from St. Albans | is given of the mounting and testing of the mirror 
to Newcastle the essential personnel as regards both The departure of the murror from paraboloidal state 
staff and workmen was retained. 
One establishment is in complete 
continuity with the other, and 1t may 
well be that some of the improve- 
ments in the fitting up have been 
suggested by the previous long ex- 
perience of the firm of Sir Howard 
Grubb. The means for testing large 
mirrors and objectives in the course 
of construction have been carefully 
planned. While in position on the 
polishing machine they can be con- 
veyed by an electrical lift to the 
bottom of a shaft belonging to the 
optical testing room. Much labour 
and time is thus saved in the course 
of polishing a large mirror or object- 
ive which will be tested many times. 
Fig. 2 shows the horizontal testing 
tunnel This is тоо feet in length, 
and gives the means of testing 
mirrors and objectives in a room of 
constant temperatures and free from 
disturbing effects of air currents 
The rough polishing shop is shown 
in Fig 3. si = 

Among the instruments already Fic 3.— Optical roughing shop 
constructed by the firm are a seven- 
metre solar spectrograph for the Pulkovo Observatory | is found to be of the order of one-tenth of a wave- 
and a до-їпсһ reflecting telescope for the Observatory | length, showing the mirror to be of very perfect 
figure. A description of the tele- 
scope, and of its mounting and con- 
trol, was given in NATURE of April 
12, 1924. 

At the present time, Sir IIoward 
Grubb, Parsons and Co аге en- 
gaged on the ambitious task of 
constructing a refracting telescope 
with an object glass of 41 inches 
diameter. When completed, this 
telescope, which is also intended 
for the Simeis Observatory, will 
have a slightly larger aperture 
than that of the Yerkes Obser- 
vatory. The focal length will, 
however, not be so long, as the 
instrument 18 designed for photo- 
graphic rather than visual work. 
The discs have already been made 
at the Crown Derby works, and 
Fig 4 shows them in the optical 
testing shop in Newcastle. Some 
time ago it was reported by a 
news agency that the discs had 
failed to satisfy the optical tests 
specified, but, аз was announced 
in МАТОВЕ of June 19, р 868, 

METRE ae te One ООС ee the statement was entirely errone- 

NER ous. The progress of this large 

of Simeis in Southern Russia. In the annual report | telescope will be watched with great interest and 

of the Observatory, published in the Frerteljahrschrift, | in confidence that a very fine instrument will be 
and quoted in Nature of July 17, p. 97, ап account | constructed. 
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The Mechanics of the Electric Field.! 
By Sir J. J. Тномзок, O.M., F.R.S. 


ГЕ subject which І have selected for the Kelvin 

Lecture is one that from the very beginning of 
his scientific career was never long absent from Lord 
Kelvin's thoughts. It is one, too, which researches 
only dawning towards the close of his life have put 
into quite а new aspect. These researches have given 
us very definite information as to the structure of the 
atom; they have taught us that the atom is made up 
of electrons and positively electrified particles of known 
masses; they have told us the number of electrons 
&nd positive particles present in each atom ; they have, 
in fact, given us a definite specification of the electrical 
state of the atom. With this in our possession it would 
seem as if we ought to be able to deduce the properties 
of the atom, by calculating by means of the laws of 
electromagnetism the behaviour of this definite electri- 
cal system. We find, however, if we do this, that the 
properties of our mathematical atom are in some 
respects in contradiction to those of the real atom. 
Jt 18 of course a gigantic extrapolation to pass from any 
system which we can test by direct experiment, and 
for which the laws of electromagnetism have been 
verified, to systems like the atoms, where the times and 
distances involved are of an entirely different order 
of magnitude. The extrapolation fails, but the point 
is that if the usual interpretation of these laws is the 
right one it ought not to fail. 

I propose to discuss the question whether the equa- 
tions of classical electrodynamics or, for the matter of 
that, classical dynamics are as fundamental as they 
have been thought to be; whether, instead of giving 
us а complete representation of the field of force, they 
do no more than give us the relations between the 
average value of the quantities used to define the field. 
That, in fact, they express statistical and not particle 
dynamics. 

Let us consider some of the consequences of supposing 
that electric force consists of separate impulses separated 
by finite times. І must point out that this conception 
involves the existence in the universe of a structure 
beyond that represented by electrons and positive 
particles ; if there were no structure of this kind, we 
could not account for the intervals which elapse between 
the impulses. This structure must be far finer in 
texture than the electrons; thus, on this view, the 
electron does not represent the last word in minuteness 
and there are still smaller entities awaiting discovery 
by the physicists. 

For heuristic purposes, т.е. for the purpose of making 
our meaning clear, and without committing ourselves 
to the reality of this particular structure, we may liken 
it to a sub-atomic and sub-electronic gas the particles 
of which are much finer than the electrons. It is in 
these particles that the energy and momentum of the 
electric field are stored. We may regard these cles 
as concentrated round the electric charges, charge 
carrying with it an atmosphere of these particles. The 

icles are crowded together near the centre of the 
charge, but get more and more widely separated as 
the distance from the centre increases. To distinguish 


1 From the Seventeenth Kelvm Lecture, dehvered before the Institution 
of Electrical Engineers on April 22 . 
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between the positive and negative charges, we may 
suppose that the particles rotate round the 

and that the rotation as viewed from the centre of the 
charge is in one direction for the positive and in the 
opposite direction for the negative charge. 

The particles bombard intermittently the 
round which they are congregated. If there were only 
one charge in the field the particles would be sym- 
metrically distnbuted around it and the bombardment 
would not, on the average, make it move in one direction 
rather than in another ; but when two or more charges 
are near together the symmetry of the distribution of 
the particles is disturbed and the bombardment 
results in the es acquiring momentum. 

Let us now consider in some detail the way in which 
the effects produced by intermittent forces differ from 
those due to continuous ones. We may represent the 
intermittent force analytically by saying that the 
chance of a body on which this force is acting receiving 
in time & an increment of momentum is 8/0, where 
T is the average time between two increments and is a 
measure of the fineness of the time structure of the 
electric field. Let Z be the increment of momentum 
given at each impact; then the expectation of the 
increase ın momentum in time ôt is (J/T)&. If the 
force had been continuous and equal to F, the increase 
in momentum would have been equal to Fé and have 
had & definite value. On the intermittent view, 
instead of a certainty we have an expectation : some- 
times the results will exceed expectations, sometimes 
they will fall below Шеш; but on the average, when 
there are a great many increments, з.е. when & is large 
compared with T' they will differ but little from the 
expectation, so that the increase of momentum will be 
(I/T)8t, or the same as the body would receive from a 
continuous force F=J/T. Thus for effects lasting for 
times long compared with T, the results will be very 
nearly the same whether the forces are continuous or 
discontinuous ; but for shorter times they will be very 
different. 

We may illustrate the difference between a continuous 
and an intermittent force by considering a simple case. 
Take that of an electron projected horizontally and 
exposed to the influence of a vertical force for a time t. 
Whetber the force be continuous or intermittent the 
horizontal velocity will remain constant and the hori- 
zontal distance travelled is not affected by the inter- 
mittence of the force. When the force is continuous 
and constant there is only one orbit, the parabola. If 
the force is intermittent there will be an infinite number 
of possible orbits. In fact any polygon 1s a possible 
orbit, provided the rth side makes an angle with the 
horizontal such that tan Or = kr, where А is a constant. 
Thus а horizontal straight line is а possible orbit, 
because there is just а chance that the electron may 
escape a collision for the time і. 

There is an infinite number of two-sided orbits 
where the electron makes one collision in the time ¢. 
At the end of these orbits all the electrons have the 
same kinetic energy, but they will not all have suffered 
the same vertical fall, т.е. they will not all have the 
same potential energy, this is an illustration that the 
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conservation of energy in the ordinary sense does not 
hold for these intermittent forces. To get the same 
increase in kinetic energy as they would under the 
action of a continuous force, some of the electrons 
under the intermittent force would have lost less, 
others more, “potential energy " than they would 
under the continuous force. 

Again, there is an infinite number of 3-, 4-, 5-sided 
orbits ; there is no limit to the number of sides, and 
the greater the number of sides the greater the kinetic 
energy acquired by the electron describing the orbit 
All these are possible orbits, but some of them are very 
improbable. We can calculate the probability of any 
type of orbit. We have already seen that the most 
probable number of sides for the orbit is Т; this 
makes the final momentum have the same value and 
direction as it would under the continuous force. But 
even when the number of sides is given, the individual 
sides may have very different lengths. We can show 
that the most probable orbits are those where the 
impacts are equally spaced over the journey. Again, 
the most probable orbit is the one that approximates 
most closely to that described under a continuous 
force. It is, however, only when //T is a very large 
number that the chance of orbits departing widely 
from this becomes inconsiderable. 

I have already pointed out that the principle of the 
conservation of energy in its usual form does not apply 
when the forces are discontinuous. This is because the 
energy is stored in the particles which constitute the 
electric field, and the distribution of these particles and 
their energy may change, even though the electrons and 
positive particles do not move ; an electron may take 
energy from these particles or give up energy to them 
without suffering any change in its potential energy. 

Take, for example, the case of an electron starting 
{гош an infinite distance from a positive particle, 
falling close to the particle and then receding from it 
until it is again at an infinite distance away. The 
potential energy is the same at the beginning and end, 
so that if the principle of the conservation of en 
holds, the kinetic energy at the end must also be the 
same as at the beginning. If we suppose that the mass 
of the positive particle is infinite compared with that of 
the electron, so that it absorbs no kinetic energy, the 
velocity of the electron at the end of the journey must 
be the same as that at the beginning. 

This need not, however, be the case if the force is 
discontinuous, for when the electron is falling from 
aphelion to perihelion the increase in its kinetic energy 
depends upon the number of increments of momentum 
it receives during its journey from aphelion, and when 
it goes away from perihelion to aphelion its loss of 
energy depends upon the number of increments of 
momentum it receives on the return journey. Now, 
according to the intermittent theory of the force, these 
numbers are not fixed but are a matter of chance, so 
that there is & finite probability that the electron 
on its journey from aphelion to perihelion may receive 
more than a normal number of increments, whilst on 
the return journey it would receive less. Н this were 
so, the electron would receive more energy in its 
approach than it would lose on its return, so that it 
would have gained by the journey kinetic energy 
without losing potential. 
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The chance of losing more energy on its return than 
it gained on the approach is just as great as in the case 
we have considered, so that some electrons may lose 
kinetic energy by the journey without gaining potential 
energy. The fact that it is possible for an electron 
to gain energy in this way has, I think, an 1mportant 
application to the question of the spontaneous dis- 
sociation of atomic systems. 

Let us take the case of an electron describing an 
elongated orbit about a positive centre, and suppose 
that in going from aphelion to perihelion it receives 
more than the normal number of increments of mo- 
mentum ; when it gets to perihelion it will have more 
than the normal amount of kinetic energy. Suppose 
that the increments in the return journey are not more 
than normal, then on reaching aphelion again the 
electron will have more kinetic energy than when it 
started. If this increase in energy exceeds a certain 
amount, t.e. if it is so great that when the electron 
approaches the place from which it started it has 
sufficient, energy to carry it against the attraction of 
the positive centre from this place to an infinite distance, 
the electron will break away and separate from the 
positive centre. 

In this way the discontinuous character of the force 
may give rise to a spontaneous dissociation of the 
system—spontaneous in the sense that it is a conse- 
quence of the character of the forces acting between 
the members of the system, and does not depend upon 
collisions with other molecules or electrons or on the 
influence of radiation. 

An example of this spontaneous dissociation is 
afforded by the negative ions in ue these have 
two phases, one being the electron, the other a complex 
of the electron and one or more molecules. The first 
phase is continually passing into the second by the 
combination of electrons with molecules, and the 
second into the first by the dissociation of the complex. 
The rate of this dissociation 1s independent of the 
pressure of the gas, and there is no evidence that it is 
affected by radiation. Similar considerations show 
that when the force is intermittent an electron moving 
pu & positively electrified particle may acquire or 
ose energy by the collision, even though the mass of 
the particle is infinitely greater than that of an electron, 
when if the force were continuous there would be no 
transference of energy to or from the electron. Thus it 
might be possible for an electron projected with less 
than the energy required to ionise а gas to acquire by 
collisions with positive particles enough energy for 
this purpose. 

Let us now consider more in detail other character- 
istics due to the intermittence of the electric force; 
these will naturally occur only when the phenomena 
involve times short enough to be comparable with the 
time interval of the electric field. This time interval, 
we may say in passing, is not constant but varies with 
the of the electric field, diminishing as the 

of the field increases. Now suppose the 
electric field acts on an element of volume which 
contains a very large number of systems, be they 
electrons, atoms, or anything else which can be effected 
by electric force ; and suppose the time і the force acts 
is small compared with T the time interval of the force. 
We can easily show that the momentum received by 
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the whole system will be the same as if the force had 
been continuous and equal to 7/T. This will be true 
whatever the time may be during which the force acts. 
The distribution of momentum will, however, be ve 
different in the two cases, when the time of action 18 
small compared with T. ` 

The difference between the continuous and the inter- 
mittent force is accentuated when the forces are 
reversed after short intervals. If the field is inter- 
mittent and ¢ is small compared with T, only a small 
fraction of the systems will have received any energy. 
When the field is reversed, the chance that any of the 
few systems previously excited will receive negative 
momentum and so lose energy is exceedingly small, 
and the great majority of systems which receive energy 
in the second interval will not have received any in 
the first. Thus the systems absorb practically as 
much energy from the electric field in the second 
interval as they did in the first. Under the continuous 
field, instead of absorbing energy, in the second period 
they gave up all they had got їп the first. : 

Thus the intermittence of the field may lead to a 

t increase in the absorption of energy from alternat- 

ing fields by systems exposed to the action of the field. 
` The question of the transmission of waves of electric 
force when the period of the wave is shorter than the 


time interval of the electric force, is therefore one, 


that introduces considerations quite different from 
those of electrical waves of longer period, and requires 
special treatment. 

In the first place, the equations of the electric field 
do not, if we take the view of the intermittence of force, 
represent relations between physical quantities which 
have an existence at any particular time ; they have 
respect rather to the relations between certain statistical 
quantities, averages taken over a time which is long 
compared with the time interval of the electric field ; 
for these equations represent relations between electric 
and magnetic forces. From the point of view of the 
intermittent theory, electric and magnetic forces do 
not represent anything that is happening at any par- 
ticular instant, but an average taken over a time 
which is long compared with the time interval of the 
electric field. Thus these equations аге meaningless 
when the times available are not long enough to allow 
this average to have a definite value. They would 
not apply, for example, to the case of electrical waves 
if the period of the waves were less than the time 
interval of the electric field. 

The consideration of what would happen to electrical 
oscillations the period of which is shorter than the 
time interval of the electric field, is a matter of great 
interest and importance. The time interval T of the 
electric force is connected with F, the intensity of {Ке 
force by the relation F =J/T, where J із the momentum 
communicated at each impulse, so that as the intensity 
of the electric field diminishes J/T diminishes also. 
Now, whatever view we may take of the origin of the 
impulses which produce the force, whether, for example, 
we regard them as due to collisions with & swarm of 
very minute particles or in any other way, we should 

the interval between the collisions to increase 

as the field gets weaker. The time interval would be a 

function of the intensity of the field and would be 

` Jonger for weak fields than for strong. Now consider 
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an electron oscillating with a definite period Ту. 
Close to the*electrons the electric field may be very 
intense, and its time interval may be short compared 
with T, the period of the oscillations. In such a 
region às this the classical theory would apply and 
electrical waves would travel through it, starting from 
the source of the oscillations. But as the distance 
from the source increases, the electrical field gets 
weaker and the time interval continually increases 
until when a certain distance is reached the time 
interval becomes comparable with T, When this 
region is reached it seems clear that the waves must stop,. 
as Maxwell's equations from which the wave motion is 
deduced do not hold. : 

We have seen too that when Ту, the interval between 
the reversals of the electric force, is small enough to be 
comparable with the time interval, the absorption of 
the energy of the electric field is far greater than when 
Ty is long compared with the time interval. We should 
not therefore expect these waves to travel farther 
away from the source than the place where the time 
interval of the electric field is equal to the period of the 
oscillations. For oscillations of very long period the 
critical place would be one where the time mterval is 
long, з.е. where the field is very weak, and thus may be 
at a very great distance from the source; whilst for 
oscillations of very short iod the critical place 
would be one where the time interval is short, i.e. 
where the force is very intense, and thus, ceteris paribus, 
much closer to the source of oscillations than for the 
slow vibrations. 

As an illustration we may take one often used 
by Lord Kelvin. This is the case of a tightly stretched 
long string loaded at equal intervals with equal masses. 
This system has many periods. If P is the fastest of 
these, P—x«/(lm|T), where Т is the tension in the 
string, m the mass of one of the particles loading the 
string, and / the distance between two adjacent particles. 
If one end of the string is agitated harmonically with а 
period p, waves will travel freely along the stretched 
string as long as Р is less than f. If, however, the 
string is made more sluggish by increasing the mass of 
the particles or otherwise, so that p becomes less than P, 
the string will no longer transmit the waves, and the 
ene instead of travelling along the string, will be 
кайга close зл Extrem уйк ipe. The 
model would resemble the electrical case more closely 
if, instead of spacing the particles at equal intervals, the 
distance between two adjacent particles increased with 
the distance from one end A of the string ; the value of 
P would increase with the distance from this end. If 
the end А were agitated harmonically with а period 
greater than the value of P close to А, but less than the 
value of P at some distance from А, the waves would 
travel along the string until they reached the place 
where P was equal to the period of agitation. Here 
they would be reflected- back and the farther parts 
of the string would be free from agitation. 

To return to the case of the vibrating electron: 
we see that though it may send out electrical waves, 
these waves, after travelling through a distance which 
depends on the period of the vibrations and also upon 
their amplitude, will reach a region through which ' 
they cannot penetrate, and will be reflected back., Thus 
the energy emitted by the radiator will not travel out 


SEPTEMBER 4, 1926] 


NATURE 


345 











into space but will be reflected back and again absorbed 
by the radiator, and thus there will be no escape of 
ene 

If the oscillations were due to an electron describing 
& circular orbit, the reflected waves when they struck 
the electron and gave up their energy to it would, in 
general, deflect it and cause it to describe a different 
orbit. Thus the motion of the electron would not be 
steady There may, however, be some orbits where the 
distance of the boundary at which the reflection takes 
place from the orbit 18 such that the reflected waves 
aie in such a phase when they reach the electron that 
they just compensate for the changes in the motion 
of the electron produced by the emission of the radia- 
tion. For such orbits the uniform circular motion 
might be a steady state. It is evident that certain 
conditions have to be fulfilled for this to happen, so 
that it 15 only orbits with particular periods which 
possess this property. Since the application of a 
strong electric force would diminish the time-constant 
of the field, these orbits would be displaced by electric 
force. We may illustrate this point by the case of a 
piston vibrating at one end of an organ pipe which 1s 
closed at the other. In general, the waves reflected 
from the closed end will influence the motion of the 
piston, but they will not do so if the period of the piston 
is such that a loop of the vibrations of the pipe coincides 
with the position of the piston. 

Let us apply similar considerations to light waves. 
Assuming that hght is an electrical effect, we see at 
once that there can be no unlimited propagation of 
spherical electrical waves diverging from a source such 
as is contemplated in the usual conception of the 
electromagnetic theory of light; for on this view 
energy in the light is distrnbuted continuously through 
space, and the energy per unit volume diminishes 
indefinitely as the light travels farther and farther 
away from the source. Now we have.seen that the 
condition for the propagation of а periodic disturbance 
is that the period of the disturbance should be greater 
than the time interval of the electric field ; this interval 
increases, however, as the energy in the light diminishes, 
so that when the energy falls below а certain value, 
which is small for long-period vibrations and large for 
short-period ones, any further propagation is impossible. 
Thus the intermittence of electrical force demands а 
corpuscular theory of light, re. a theory where the 
energy is done up in bundles which do not alter in size 
as they travel through space The bundle may consist 
of a periodic distribution of electric force, like a piece 
cut out of what on the classical theory represents a 
beam of light. This piece is prevented from spreading 
because the energy density at its boundary has the 


Coal Ash and 


I? is the normal view that the incombustible part 

of coal is not only a useless but even objectionable 
diluent. At times in the past, chemists, familiar with 
the theory of contact catalysis of gas reactions, have 
speculated that the ash constituents might well play 
an active réle in the processes of carbonisation and 


2 Cantor Lectures by Dr К. Lessmg before the Royal Socrety of Arts, 
Nov, 23, 90, and Deo, 7, 1925. 
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critical value, and this boundary acts, on our view, like 
а reflecting surface and sends back any disturbance 
which tnes to get outside it. 

I picture these umits as consisting of two parts: a 
central core in the form of an anchor ring, the plane of 
the ring being at right angles to the direction in which 
the unit is travelling This ring is the seat of an 
intense electric field, and the circumference of the ring 
is equal to the wave-length of the hght. This ring 
corresponds to the quantum of the light. This ring 
vibrates and emuts electrical waves which, aíter travel- 
ling to & certain distance from the centre, get to the 
limit where the time interval of their electric field is 
equal to the period of the light. This forms the 
boundary of the unit, and the space occupied by the 
waves and the energy in them remain unaltered as the 
unit travels through space. On this view, light has a 
dual structure consisting of electrical waves with а 
quantum as the core. The electrical waves give rise 
to interference effects, the quanta to the photo-electric 
ones. 

On the view that the force is intermittent the electric 
field must have a structure, and as electrons and 
positive particles are the centres oí intense electric 
fields, they are probably much more complex than the 
usual conception of them, and must be regarded as 
centres of complex systems associated with an electron 
or а positive particle. If we compare the atom with its 
electrons to a solar system, we may compare an electron 
or а positive particle to the centre of а nebula and 
regard the electron as surrounded by an atmosphere of 
small particles. 

This atmosphere can be distorted by the presence in 
its neighbourhood of other electrons or positive particles 
with their atmospheres, and will assume a shape 
appropriate to its surroundings. Thus the atmosphere 
round an electron far from other charges would be 
symmetrical and, if it were distorted, would vibrate 
about the symmetrical shape. Thus we could have 
vibrations associated with single electrons or single 
positively charged particles, even though the electron 
or particle were itself at rest; for example, without 
becoming neutralised by the absorption of an electron, 
& positively electrified hydrogen atom might be able to 
give out radiation. The possibility of vibrations of an 
electric field apart from any movement of the charges 
in the field has not, I think, been sufficiently realised. 

These considerations suggest that just as matter 15 
made up of molecules, and molecules are made up of 
electrons and positive particles, this 1s not the end of 
the story; there are still other worlds to conquer, 
the worlds which build up the electrons and positive 
particles. 


Clean Coal.! 


combustion. None have been more prominent than 
Dr. Lessing, but his opinions met with no great support. 
The reactions in question seemed too complex, and no 
experimental confirmation had been adduced. Even 
Dr. Lessing himself waited until 1924 before disclosing 
evidence that inorganic substances altered the course 
of carbonisation. Since then, however, the subject 
has aroused greater interest. It is possible now for 
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Dr. Lessing's ideas to receive independent support. 
Processes have even been patented for modifying the 
results of coal carbonisation by means of control of 
the ash constituents. 

In the Fuel Department of the University of Leeds, 
where the process of gasification of coal has been under 
experimental study for some years, it was soon observed 
that the inorganic constituents could not be ignored. 
They might be incombustible but were not necessarily 
inert. It was the availability in the West Yorkshire 
area of seams of coal almost free from ash which made 
it possible, by the controlled addition of inorganic 
matter, to investigate the influence of individual 
compounds on оспа. The results exceeded 
expectations, and it was shown by C. B. Marson and 
J. №. Cobb that the character of the coke produced 
was beneficially and extensively modified by the 
addition of certain substances, especially oxide of iron 
and sodium carbonate. Certain other oxides examined 
were apparently mert. Since the publication last year 
of this paper, further experience has only strengthened 
their conclusions. There 15 good ground for hope that 
a valuable control over the carbonisation process may 
be secured by means of the ash constituents. Indeed, 
it is no exaggeration to say that there is to-day no 
prospect in the distillation of coal more alluring than 
that offered by this method. Obviously, then, the 
subject is of great practical interest, especially in 
connexion with the production of smokeless fuel. It 
may well be that too much attention has been paid 
to the possibilities of varying temperatures of carbonisa- 
tion, and too httle to the variation of the character 
and quantity of the incombustible constituents. This 
oversight is, however, in the way of being remedied. 

It is, however, a condition precedent to the most 
effective use of this new method of control, that the 
Taw material, coal, shall be adequately clean to begin 
with. Any coke or smokeless fuel product will have 
to compete for popular favour with good household 
coal, which may in the best cases be even so low in ash 
as 2 per cent. It is, unfortunately for those who set 
out to provide smokeless fuel, only too true that the 


housewife is apt to think more of dirt on the hearth 
than of smoke leaving the chimney-pot — If the carbon- 
ised product is to contain added inorganic matter, as 
well as the ash onginally present, it is obviously 
essential that the raw coal must be very clean, for the 
ash content of the coke produced from it will necessarily 
be higher. Nothing is more important to the popular- 
isation of smokeless fuel than the supply of clean coal. 
The stigma which rests on coke as a fuel is largely due 
to a reputation for ‘ dirtiness,' and the smokeless fuel 
problem can never be rded as solved until а 
product is obtained which will find favour in the 
drawing-room of the most fastidious householder. 

It is, however, essentially a problem for the mining 
industry, and its solution would give & powerful fillip 
to the popularisation of carbonised fuel for domestic 
purposes. The problem implies the identification of 
seams of coal which lends itself to cleaning, the im- 
provement of cleaning technique, and the installation 
of plant necessary to turn out а fuel of the desired 
standard. The consumer would have to pay more for 
the product, but it would be necessary and possible to 
demonstrate that he was not a loser. Time, study, 
and capital would be required to carry these ideas into 
effect. It is then the more depiessing to see the mining 
industry dissipating energy and resources of all kinds 
in а barren struggle instead of wrestling with its own 
more fruitful problems. 

Dr. Lessing believes that these objects will be 
attained, that the carbonising mdustries “© will feel 
constrained to insist for their raw material on coal 
containing only a fraction of the proportion of mineral 
matter which is customary to-day," and “that the 
provision of such a commodity will be technically 
possible and commercially profitable, and that it will 
be of economic advantage both to supplier and user." 

The three lectures are, however, not confined to 
the importance of ash to coal carbonisation. They 
also traverse the chemistry of coal ash and its 
origin, the technique of coal cleaning, the economic 
aspects, and present a valuable survey of the whole 
subject. Н. J. Hopsman. 





Obituary. 


Dr. С. W. Exior. 

АТ а luncheon recently given by King's College, 

London, for the delegates to the Congress of the 
Universities of the Empire, Principal Barker introduced 
President Lowell as “ the most distinguished permanent 
academic officer in the English-speaking world." The 
phrase was happily taken, and its substantive truth 
dates from Charles William Eliot, whose death on 
August 22, fuller of honours even than of years, removes 
the last survivor of the three captains who bridged the 
incredible gap between the primal ‘college’ and the 
contemporary university; the others were Angell 
(Michigan) and Gilman (Johns Hopkins). They medi- 
ated a c wherein sober fact nigh outruns im- 
aginative fiction. Eliot, the most conspicuous, foresaw 
the unbelievable, and 1t carne true. 

Circumstances must conspire with men to produce 
significant results. Accordingly, Eliot was fortunately 
born (1834) from the soundest New England stock, and 
educated at the best New England institutions. After 
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graduation at Harvard in 1853 he taught mathematics 
and chemistry in the College and the Medical School 
for a decade; resided two years ın Europe (1863-65), 
observing the universities shrewdly; returned to 
occupy the chair of chemistry in the Massachusetts 
Institute of Technology, where he pioneered for four 
years. In 1869, after keen opposition, still the subject 
of piquant legend, he was elected president of Harvard, 
and launched upon a unique incumbency of forty years 
He found the College (1636) with Medical (1782), 
Divinity (1816), and Law (1817) Schools of a narrow 
type; he left the foremost American university with 
a transformed College and a score of other departments. 

As the Harvard inscription bears, the New England 
College was founded “to advance learning and per- 
petuate it to posterity, dreading to leave an illiterate 
ministry to the churches”; or, as the Yale charter 
runs, " fitting youth for public employment, both in 
church and civil society." In other words, vocation, 
and one vocation mainly, took precedence over the 
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advancement of knowledge. Moreover, although 
Agassiz used a Charles River shed for a laboratory so 
early as 1848, acquaintance with the natural sciences 
was usually confined to little physics and less astronomy. 
Further, the human sciences, as now understood, 
enjoyed no independent recognition. While striking 
persons were to be found on the staffs, they were seldom 
specialists—Mark Hopkins (Williams) taught all sub- 
jects to all undergraduates in their final year! Modify- 
ing the clerical and bellelettrist tradition, Eliot, though 
but thirty-five years of age, set himself to create a new 
order ; ın addition, he proceeded to reform the meagre 
curricula and otiose methods of the professional schools. 
He agreed with his brilliant colleague Barrett Wendell 
hat ‘ the use of heresy is to vitalise creed.” Inevitably, 
he drew much fire; a rare combination of courage, 
candour, penetration, patience, above all, aplomb, 
enabled him to make very rough places plain. Under 
his leadership Harvard rose to unchallenged primacy 
in twenty-five years, and the example of her chief 
began to affect academic policies from coast to coast. 
Blunders were perpetrated in his name and, being 
human, he added his personal quota. But in sum 
and substance he won universal recognition as a 
national asset. 

Eliot’s remarkable dignity of address and statement 
came to him by right of heritage. Democratic puritan- 
ism, bred of self-understanding, flowered in a peculiar 
aristocracy, secure 1n appeal to sense of duty. Eliot 
was its most conspicuous example. For, elevated far 
above sordid affairs, his qualities were means to spiritual 
ends; thus he could confront the American people as 
а vocal public conscience. Не said his say with none 
to gainsay on grounds of petty interest. Не blandly 
exposed illusions апа dangerous symptoms, protesti 
against the mediocrity of efficient technique as a peril 
incident to universal education ; telling his countryrnen 
that, after all, they must apply for guidance to the 
select minority who know ; insisting upon the equality 
of every subject open to sober investigation. 

Hence, although the United States had passed to 
another phase diting the period of his retirement, he 
could still speak forthright to the very end. Не con- 
tributed to science in particular by affording ample 
facility and gemal stimulus to inquiry. His was an 
exceptional life, because he rose greatly to a great 
opportunity. Attempting to sum it in a phrase, one 
might perhaps venture to say that he furnished a 
stnking illustration of that peculiarity of American 
culture which most baffles other nations—"' the parts 
аге greater than the whole." К. M. WeNr&EY. 





Mr. W. Fawcett. 


Wmnuinax Fawcett, who died suddenly at his 
residence at Blackheath on August 14, in his 
seventy-sixth year, was originally a schoolmaster and 
graduated BSc. at the University of London. In 
1880 he was appointed assistant in the Botanical 
Department of the British Museum, shortly before the 
collections were transferred to South Kensington. In 
1881 he became a fellow of the Linnean Society, from 
which he withdrew in 1915, but rejoined in 1923. 

On December 29, 1886, Mr. Fawcett sailed to take 
up his appointment as director of Public Gardens and 
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Plantations, Jamaica, a post he retained after the 
amalgamation in 1903 of the Botanical Department 
with the Department of Agriculture until his retire- 
ment in March 1908. Не edited the Bulletin of the 
Botanical Department, Jamaica, from April 1887 until 
1902, and the Bulletin of the Department of Agriculture 
from 1903 until his departure in March 1908, when a 
new series of the latter was commenced by the Hon. 
H. H. Cousins, the present director. A note on this 
department was published in the Kew Bulletin, 1906, 
р. 68. In addition to notes in these journals, he 
published in 1893 “ A Provisional List of the Indigenous 
and Naturalhsed Flowering Plants of Jamaica," and in 
the same year “ Ап Index to Economic Products of 
the Vegetable Kingdom :n Jamaica." Не also de- 
livered lectures, one of which, an “ Introduction to 
the Classification of Plants," was published at Kingston 
in 1889. ''Histoncal Notes on Economic Plants in 
Jamaica” appeared in vol. 6 of the Bulletin of the 
Department of Agriculture, and dealt largely with cigar 
and tobacco production. After returning to England 
he commenced, in collaboration with Dr. А. B. Rendle, 
& flora of Jamaica, the first volume of which, on Orchi- 
daceæ, including text-figures, was published in 1910, and 
vol. 5 in July 1926; vol. 2 has yet to appear. Most 
of the work for this was done at the British Museum, 
but Mr. Fawcett frequently visited Kew to consult the 
collections there, his last visit being so recent as July 
29 last. 

As the titles of some of the above-mentioned papers 
show, Mr. Fawcett was keen on developing the applied 
side of botany, and in 1913 published a book entitled 
“The Banana: Its Cultivation, Distribution and 
Commercial Uses." During his residence in Jamaica 
he rendered valuable service in developing the vegetable 
resources of the island, in association with Sir Daniel 
Morris, the commissioner of the Imperial Agricultural 
Department of the British West Indies, after the 
threatened failure of the sugar crop. To Mr. Fawcett 
was also due the inception of the Imperial Exhibition 
in Jamaica in 189r. C. H. W. 





WE regret to announce the following deaths: 


Dr J George Adami, F.R S., Vice-Chancellor of 
the University of Liverpool on August 29, at sixty- 
four years of age. . 

Dr. R. D. Carman, president of the American 
Roentgen Ray Society aud chief of the section of 
radiology of the Mayo Chnic, known for his work on 
the radiology of the digestive tract, on June 17, aged 
fifty-one years. 

Mr Charles А. Coffin, founder and former president 
of the General Electric Company, who was responsible 
for the organisation of the research laboratory at 
Schenectady, on July 14, aged eighty-one years 

Dr. Wulis T. Lee, sometime professor of geology 
and biology in the University of Denver, and geologist 
since 1902 of the United States Geological Survey, 
who studied the stratigraphy of the south-western 
States with particular reference to ground water and 
coal investigations, on June 17, aged sixty-one years, 

Mr. Frank M. Woodruff, for many years curator 
of the Academy of Sciences and Museum of Natural 
History ш Lincoln Park, Chicago, and secretary of 
the ornithological section of the Chicago Academy 
of Sciences, on July 21, aged fifty-nine years. 
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Tue German Dye Trust, the actual title of which 
is the Interessengemeinschaft Farbenindustrie Aktien- 
gesellschaft, has long been in the limelight as the 
largest and most powerful combination of its kind. 
Only last year its constituent companies entered into 
‘a form of union that is indistinguishable from an 
amalgamation, and their combined capital was in- 
creased to 646 millon marks (вау, 32,300,000} ) ; now 
it is announced that the capital 18 to be raised to the 
enormous figure of 1100 million marks (55,000,000/.). 
It is well known in chemical circles that dyestuff- 
manufacture now represents only a very small part 
of the activities of the І.С. Before 1914, Germany 
supplied 75-80 per cent. of the world’s requirements 
in dyes; to-day its export trade is relatively very 
small, and except for a marked revival in exports of 
zinc oxide and ‘ lithopone,’ ıt 1s continually diminish- 
ing, whilst importations are steadily increasing. In 
the opinion of many German industriahsts, the prac- 
tical monopoly enjoyed before the War is unlikely 
ever to be regained. Manufacture of dyestuffs and 
pharmaceutical products has now become of inferior 
importance to that of fertilisers, such as synthetic 
ammonium compounds and urea, and these materials 
are responsible for most of the profits made. No- 
thing is more astonishing than the development of 
the nitrogen-fixation industry, and the long-threat- 
ened competition between it and the Chilean nitrate 
industry has materialised, to the great discomfiture 
of the latter. The most fundamental factor in the 
nitrogen-fixation industry is the cost of hydrogen, 
and every effort is being made to reduce this cost by 
extending its uses. This accounts for the interest 
which the I.G. is taking in the hydrogenation of coal 
and peat, and in the artificial production of light 
motor-fuels. 


Tue ramifications of the German Dye Trust are too 
intricate and deep-seated to be divined by those 
outside the inner ring; and they are probably very 
numerous, if one may take a line from the activities 
of some of our own large chemical undertakings, the 
interests of which are known to extend far beyond 
the sphere of industrial chemistry. A letter from the 
Frankfurt correspondent of the Timas, printed in its 
issue for August 27, throws a little light upon the 
ever-extending interests of the Т.С. and upon the uses 
to which the new capital may conceivably be put. 
It may be taken as fairly certain that a good propor- 
tion of it 18 earmarked for developing and extending 


the nitrogen plants and for financing the rapidly’ 


increasing trade in nitrogenous products. The fact 
that compound fertilisers are in chief demand to-day 
in Germany, necessitates abundant supplies of phos- 
phates and potash, and 1t is confidently asserted that 
the I.G. is contemplating some arrangement with the 
powerful Potash Syndicate. By absorbing the im- 
portant KOln-Rottwei explosives company, the Dye 
Trust has obtained a dominant position in the German 
artificial-silk industry. That industry has already 
come to terms with certam foreign producers—in- 
cluding, it is stated, Messrs. Coürtaulds—and rumour 
now says that an understanding with French and 
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News and Views. 


Italian manufacturers is in prospect. The Dye Trust, 
through one of its subsidiaries, is the largest producer 
of raw films in Europe; co-operation or fusion with 
its two chief competitors, the Eastman Kodak Co. 
and Pathé Frères, is said to be maturing. Rumour 
is also busy with the industrial exploitation of the 
Bergius process, although its commercial succese 1з by 
по means assured. The board of the I.G. has officjally 
announce its intention to erect а large plant “ for 
the liquefaction of coal," but it has not stated which 
process 15 to be adopted. In many quarters it is 
believed that the statement refers to the manufacture 
of light motor-fuel by & process other than the 
Bergius, and that it is this other process which is the 
subject of negotiations with British, Dutch, and 
American petroleum companies. 

ALL who are interested in bibliography and in 
scientific organisations, particularly from the inter- 
national point of view, will welcome the appearance 
of the first issue of the Bulletin for Serenhific Relations, 
dated July 1926, which has just been published by 
the International Institute of Intellectual Co-operation. 
of the League of Nations (price per annum, 24 franca, 
France; 2 dollars for other countnes). Wntten 
mainly in French, partly 1n Enghsh, the journal deals 
with many phases of scientific activity, including the 
results of inquiries initiated by the Institute itself. 
In the first section, which is devoted to bibliography, 
general and special, and to libraries and research 
centres, nothing strikes one more than the interest 
which Russia 13 showing in these matters. Soviet 
Russia is stated to possess 28 libraries con g 
50,000 volumes or more, and in these are located more 
than 16 million volumes, the public library in Lenin- 
grad alone containing 4,134,000—the largest library 
in the world. Moscow has 140 scientific libraries, 
about 100 of which have been established since 1917, 
and п May:1925 a bibliographical library containing 
more than 10,000 volumes was opened to the public. 
The library of the University of Amsterdam has been 
enriched by & gift of 10,000 French scientific books. 
Berlin posseeses an information bureau.for books and 
monographs that informs scientific workers where 
any desired book may be fouhd, as well as a Govern- 
ment central office for scientific information, which 
co-ordinates bibhographies relating to natural science 
and procures either original or photostatic copies of 
the publications mentioned therein. Athens can now 
boast of a new library, housed in a fine building 
presented by the Carnegie Institute, and named 
“ Bibliothèque gennadienne," after Gennadios, a 
former Greek minister in London, whose gift of books 


_to the Greek Government is located ın the hbrary. 


Uwpbza the heading “International Scientific 
Organization,” the Bustin for Scientific Relations 
records that in answer to a questionnaire sent out by 
the International Union of Academies concerning an 
international language, nine academies rephed that 
they would prefer a living language to an artificial 
one; Italy asked for Latin, and Japan for Esperanto. 
This section contains a long report from the Inter- 
national Bureau of Meteorology, also references to the 
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establishment of microbiological institutes at Moscow 
and Buenos Ayres, and to the projected opening of & 
branch of the Pasteur Institute at Montreal. Uuder 
“National Scientific Organizations” mention is made 
of the proposal to remove the anthropological, pre- 
historic, and ethnographic collechons from the 
Museum of History at Vienna, and to use them for 
the nucleus of a new '' Kulturhistonsches Museum.” 
A Kaiser-Wilhelm Institute for mlicate chemistry has 
recently been founded in Berlin, with Prof. W. Eitel 
аз director. Їп France a Petroleum Institute has 
been opened at Strasbourg. In Greece the Academy 
of Athens has been founded and inaugurated m a 
building which was intended for this purpose forty 
yearsago The Academy has three classes of members : 
pure and applied sciences, literature and fine arts, and 
moral and political sciences, the number of members 
in them being restricted to 25, 20, and 15 respectively. 
In Germany an instrtute for Chinese students study- 
ing in the University of Frankfort was opened at the 
end of last year. 


Mr Ernest MackAY's summary of the results of 
the Oxford University and Field Museum Expedition 
to Kish during the past season, in the Times of 
August 25, affords strang evidence of the importance 
of this site for the early history of civilisation 1n Meso- 
potamia. No less than three considerable buildings 
have been brought to light this year. Of these, one, 
& temple of Nebuchadnezzar, with walls standing 
18 feet high, which is one of the best preserved in 
Mesopotamia, has another large building of the period 
of Hammurabi (2100 вс) beneath it, and possibly 
earlier buildings at a still lower level A ziggurat 
of Sargonic date (2752 B.C.) 18 of unusually large 
proportions, while another building adjoining the 
Nebuchadnezzar temple 18 constructed of mud bricks 
of a size which points to the age of Dungi (2250 в.с.). 
The discovery of the greatest significance, if the 
interpretation offered be correct, comes from Jemdet 
Nasr, a mound on which were discovered fragments 
of painted pottery, both monochrome -and poly- 
chrome, and the inscribed signs emerging from the 
pictographic state, to which attention was directed 
at the time of their discovery in their relation to the 
evolution of writing from pictographic signs to the 
later cuneiform writing. The excavation of this 
mound showed that it belonged entirely to one period 
(circ. 4000-3500 B.C.), but a building discovered there 
proved to be built, not of the characteristic plano- 
convex bricks hitherto thought to be the earhest in 
date in Babylonia, but of & well-made rectangular 
brick, differing in size and shape from the later 
rectangular brick which ousted the plano-convex 
brick. It ıs thought, therefore, that the latter—an 
obviously inferior type—must have been introduced 
by a race of invaders and have entirely superseded 
the earlier form in Northern and Southern Sumeria, 
as there is no evidence that the two types were ever in 
use at the same time. 


Тнк August number of the Review issned by the 
Bntish Brown-Boveri Co. gives an excellent ilustra- 
tion of the trend of electrical development. We learn 
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that Messrs Brown-Boveri, the famous Swiss firm, 18 
constructing for the New York Edison Co. a turbo- 
alternator set of 160,000 lalowatt capacity suitable for 
continnous running. Аз only a few stations in Great 
Britain have an output so large as this, 1t will be seen 
that it is a bold undertaking. The high steam pres- 
sure part, 265 lb. per sq. in., 1s to drive an alternator 
of 75,000 kilowatts at 1800 revolutions per minute, 
whilst the low pressure part dnves an alternator of 
85,000 kilowatts at 1200 revolutions per minute. 
This will be the world’s largest turbine. 


ANOTHER direction in which the Brown-Boveri Co is 
specialising is in the manufacture of automatically con- 
trolled sub-stations. The importance of these stations 
in railway work has been long recognised. They are 
more expensive to build than hand-controlled stations, 
but the great saving in wages almost invariably makes 
their adoption advisable. There is no need to con- 
sider problems relating to the housing of the staff, and 
so the most economical site can be chosen In a 
recently constructed sub-station for a Swiss railway 
they have installed a 300-kilowatt rectifier set which 
converts 8000 volts alternating pressure into 800 volts 
direct pressure. There 1з ın addition a 300-kilowatt 
rotary converter for performing the same function. 
A time switch in the morning sets the rectifier into 
operation. If a long period of overload occurs a 
thermal relay operates and the rotary converter 
operates in parallel with the rectifier. If for any 
reason the converter failed to act and the rectifier was 
exceasively overloaded, safety devices would act and 
an alarum would be sounded. In the event of a 
sudden serious disturbance, the relay tests whether 
the cause is permanent or not. It operates three 
times at intervals of ten seconds, and if the disturb- 
ance persists it shuts down the whole set. Even 
when the load is only one-third of the full load, the 
efficiency of the conversion at the sub-station 18 
92:5 per cent. 


We have received from Mr. Arthur MacDonald of 
Washington, D.C., а statement of proposals which 
he has put before the United States Senate advocating 
the extension of anthropological studies in certain 
directions. Among otber matters he stresses the 
importance of the study of man after death, especi- 
ally in the case of those who have been prominent in 
the political and scentific world. It is interesting 
to note that since the beginning of the last century 
the brains of quite a large number of prominent 
Americans, cluding Abraham Lincoln, Lewis Aggasiz, 
and Walt Whitman, have been studied after death. 
Mr. Macdonald has also opened up a new lne of 
inquiry in studying the political activites of American 
senators. In the sixty-second Congress, which lasted 
over three sessions, he found that the attendance 
was better in the first and third sessions than in the 
second, while Progressive Republicans showed a 
higher percentage of voting than, Conservative 
Republicans. Business men attended quorum calls 
more and “ yea and nay ” calls less than professional 
men, but professional men averaged higher than 
business men in their frequency of remarks on the 
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Senate floor. Curiously enough, success in both 
public and private legislation vared inversely with 
education; that is, the better educated the senator, 
the less his success in legislative activity. Mr. 
MacDonald maintains that continuous study on these 
lines and a comparison with similar studies of legis- 
latures in other countries should prove valuable, 
and probably lead to modifications of legislative 
procedure. It must be confessed that the utility of 
these studies is not immediately apparent. Abstract 
studies on statistical lines of political activities, such 
. a8 frequency of voting in division, introduction of 
legislation, public and private, and the like, can 
have little scientific value when considered i» vacuo 
and apart from attendant conditions which, from 
the nature of the case, it is almost impossible to 
ascertain. 





- Pror. A. F.C. PorrAnD has prepared a Subject Index 

to volumes 1-25 of the Transactions of the Optical Society 
on the lines set out in his manual on the Decimal 
Bibliographical Classification of the Brussels Institut 
International de Bibliographie recently published by 
the Optical Society. It is printed on one side of the 
paper only, so as to be suitable for gumming to the 
ordinary 5in. x 3in.catalogue cards. A paper appears 
under each subject with which it deals, and to each 
subject is assigned & number, as in theoriginal Dewey 
decimal system of 1876. This number appears at the 
right-hand top corner. At the left on the line below 
is the name of the author. Next below is the date in 
„the order 1923.05.24 and the descriptive title. On 
the next line the reference in the order-title of 
publication, volume, year, pagee. The manual ex- 
plains the system of notation, which from 535 = Light 
gives 535:5 = Polarisation, 535:54 = Chromatic Polarisa- 
tion, and 535:543 = Colours of:thimn Plates, and with 
(o2) for Treatises gives 535(02) = Treatises on Light. 
The system was adopted at Brussels in 1899, but was 
not used in the International Catalogue of Scientific 
Literature, where Light had the range 2990—4470 
assigned to it. As a system it appears both concise 
and comprehensive, but it has not yet been accepted 
as international, although it has been in existence 
more than а quarter of a century. 


' Pror. PorraRp's Subject Index introduces an 
innovation into the method of indexing individual 
scientific journals, and it will be interesting to see with 
what favour the scheme is received and how far the 
movement will extend to other learned societies and 
journals and lead to some uniform and. standard 
tnethod of indexing. Бог, although the Dewey 
system has been adopted extensively in the libraries 
of Great Britain for their book clasmfication, the 
Brussels scheme for indexing periodicals has not so 
far found much practical application. . A few, notably 
French journals, habitually arrange ther monthly 
abstracts of current literature in this order, and some, 
including certainly one English, even label the original 
articles ın each issue with the appropriate Brussels 
notation, but none as yet, we believe, has extended 
the system to annual'or consohdated indexes. 
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In the June issue of Medical Life (vol. 33, p. 261), 
Prof. Tenney L. Davis has a short note on Boer- 
haave's attitude toward alchemy. A remarkable 
feature of the “ Elementa chemiae," a book which 
did much to establish its author’s reputation, is that 
it does not discuss the phlogiston doctrine of Stahl, 
and Prof. Davis interprets this silence to mean that 
Boerhaave thought the doctrine unimportant. Воет- 
haave, in short, was interested in facts, and was 
always ready to weigh and consider. This trait 
made him extremely tolerant and sympathetic in 
bis treatment of the alchemists, whose habits of wide 
experimentation and careful observation did not, 
however, prevent him from doubting '' whether these 
skilful persons, after they had discovered so many 
extraordinary things by naked observations, might 
not by a too great quickness of apprehension antici- 
pate, and relate things for facts, which they conclude 
might be done; or even must of necessity have been 
done, 1f they had persisted in the pursuit... 
Credulity 1s hurtful, so із incredulity:: the business, 
therefore, of a wise man is to try all things, hold fast 
what is approv’d, never limit the power of God, nor 
assign bounds to nature." 


Some American museums are accustomed to publish 
reports of the explorationg and travels on which 


members of the staff have been engaged, while re- 


serving the scientific results for more weighty publica- 
tions. This has the advantage of encouraging the 
traveller to obeerve and note facts subsidiary to his 
main object, and of preserving a record of details 
interesting in themselves but not important enough 
to warrant & formal paper. Thus the Yearbook of 
the Academy of Natural Sciences of Philadelphia for 
1925 contams well-written and well-illustrated ac- 
counts of such journeys. Francis W. Pennell 
describes “ Botanical Travel in Peru and Chile," his 
main objective beng the бсгорһшагасеаз of the 
central and southern Andes. Witmer Stone writes 
on “ Past and Present Bird Life of the Southern New 


.Jersey Coast," and publishes some good photographs 


of terns and skimmers. Samuel G. Gordon reports 
оп a mineralogical expedition to Bolrvia and Chile, 
but manages to introduce photographs of glaciers 
and mountain lakes, 


ANOTHER such volume is '' Explorations and Field- 
work of the Smithsoman Institution in 1925." This 
contains an account of Dr. Hrdlitka’s seven months’ 
Journey to some of the chief paleo-anthropologica! 
sites in the world. The photographs of the locality 
from which.the Pithecanthropus remains were ob- 
tained, of the finder of the Rhodesian skull, and of 
the quarry that yielded Australopithecus, are of 
particular interest , Dr C. D. Walcott’s geological 
explorations in the Canadian Roches, Dr. Bassler’s 
field-work in Tennessee geology, and Mr. C. W. 
Gilmore's collecting fossil foot-prints in Arizona are 
among the numerous &rticles that show the value 
to the museum of detailing members’ of the staff for 
field-work. There are twenty-six such reports jn 
this volume, ranging from field-work in astrophysics 
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by- Dr. C С. Abbot, to expenmental breeding of 
the mollusc Сепоп at the Tortugas, by Dr. Paul 
Bartsch. 


Tue thirty-eighth Congress and Health Exhibition 
of the Royal Sanitary Institute will, at the invitation 
of the Town Council, be held at Hastings on July 11- 
16, 1927. The Right Hon. Sx Wiliam Joynson- 
Hicks, Bart., Home Secretary, has consented to act 
as president of the Congress. 


Tue eighth International Congress of Psychology 
will be held at Groningen, Holland, on September 6-11. 
Sections will be formed for the discussion of eidetic 
imagery, psychogalvanic reflex, higher psychic pro- 
cesses, animal psychology, psychopathology, and 
appled psychology. Papers will be read by the 
following British psychologists: Mr. F. C. Bartlett 
(Cambridge), Dr. Wynn Jones (Leeds), Dr. Thouless 
(Manchester), Dr. Aveling, Dr. Ernest Jones, Dr. C. S. 
Myers, and Prof. Spearman (London). Altogether 
nearly a hundred papers will be read. 


THE issue of The Fight against Diseass, the journal 
of the Research Defence Society, for July, сопіашз 
an obituary notice with an excellent plate of the late 
Mr. Stephen Paget, who died in May. He was the 
founder of the Society and of its journal Dr. J. A. 
Murray's address at the annual meeting of the Society 
on “ The Experimental Attack on Cancer” 18 also 
printed; it gives a good summary of the subject, and 
tells just how far we have advanced in the knowledge 
of cancer by experimental methods. 


Тнк Department of Glass Technology of the 
University of Sheffield has recently published vol. 8, 
1925, of its experimental researches and reports, con- 
sisting of papers collected from the Journal of ths 
Socssty of Glass Technology, the Journal of the Royal 
Soctety of Arts, and the handbook to the annual 
meeting of the Society of Chemical Industry, Leeds, 
May 1925. Most of the papers describe the work 
which has been carried out by Prof. W. E. S. Turner, 
Dr S Englsh, and Mr. A. Cousen on the physical 
properties and the chemical constitution of various 
glasses. In addition, the publicaton contains 
articles on the-glass industry and the modern pro- 
duction of sheet glass. . 


Messrs. Isenthal and Co., Ltd., inform us that 
their address now is Ducon Works, Victoria Road, 
North Acton, W.3, where all communications and 
inquiries should be sent. The change of address 
has been necessitated by the expansion of the business, 
chiefly in connexion with the manufacture of overhead 
high-tension switchgear, protection apparatus, auto- 
matic voltage regulators, etc, all of which now de- 
mand more spacious premises than it has hitherto 
been found possible to devote to them. The manu- 
facture of resistances and the development of some 
important new hnes will also benefit by the greater 
facilities now at Messrs. Isenthal's disposal. 


UwpzR the direction of Prof. Doello-Jurado, the 
Museo Nacional de Historia Natural of Buenos Aires 
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has resumed its custom of distributing a fairly com- 
prehensive '" Memoria Anual.” That for 1924 (dated 
1925) has just been received. It records the celebra- 
tion of the centenary-of the Museum on December 31, 
1923, gives an account of the activities of the staff 
and of the chief accessions, illustrated by 44 half-tone 
plates, and discusses the proposed new building. 
Among numerous expeditions, the most noteworthy 
was that to South Georgia to obtain examples of 
cetaceans, pinnipedes, and birds. Chief stress, how- 
ever, 18 lad on the renewal of collections 1n vertebrate 
paleontology. Rich though the museum 1s in this 
department, the older material 1s not always furnished 
with those precise details of horizon and locahty now 
esteemed indispensable. Among the fossils collected 
are crani& of Scelidodon, bones of Promacrauchenia 
and Protohydrocherus from Monte Hermoso, skull 
and bones of Lestodon and other mammals from the 
later deposits of Playa de Barco. Apparently the 
enforcement of the law forbidding the exportKof 
paleontological, archeological, and anthropological 
material before it has been passed by a commission, 
has proved a difficult and laborious task. It resulted, 
however, in the retention for the Museum of a fine 
mandibular ramus of Pyrothenum and a few other 
desiderata from the collection made by Dr. Elmer 
S. Riggs for the Field Museum, Chicago. 





APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—A European 
science master at the Agricultural School at Moor 
Plantation, Ibadan, Nigeria—qualified to teach mathe- 
matics, chemistry, physics, and botany to about 
Junio Local standard—The Secretary, С.А. (N.), 
Board of Education, Whitehall S.W.1. Scottish 
candidates should apply to the Secretary, Scottish 
Education Department, S.E.D. (№), Whitehall, 5 М.І 
(September 27). A professor of economics in the 
University of New Zealand—The High Commissioner 
for New Zealand, 415 Strand, W.C.2 (September 30). 
A head of the Department of Chemustry of the 
Witwatersrand Technical Institute—The Secretary, 
Office of the High Commissioner for the Union of 
South Africa, Trafalgar Square, W C.2 (September 30). 
A museum assistant at the Royal Botanic Gardens, 
Kew—The Secretary, Ministry of Agriculture and 
Fisheries, ro Whitehall Place, S.W.r (October 4). 
A whole-time research worker at the Calcutta School 
of Tropical Medicine for the investigation of hook- 
worm disease from the point of view of ita effect on 
the health on labour forces—The Director, School of 
Tropical Medicine and Hygiene, Calcutta (November 
30). A laboratory assistant for the Veterinary 
Research Division of the Agricultural Department of 
the Government of Kenya—The Crown Agente for 
the Colonies, 4 Millbank, Westminster, S.W.1 (quoting 
Mj14661). A visiting lecturer on engineering quan- 


tes and estimates at the Borough Polytechnic 


Institute—The Principal of the Institute, Borough 
Road, S.E.1. A director of the National Institute of 
Poultry Husbandry—The Principal, Harper Adams 
Agricultural College, Newport, Shropshire. 
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[ Research Items. 


PRE-HISPANIC JEWELRY IN CoLoMBIA.—AÀmong 
the contributions to the session at The Hague of the 
түн International Co of Americanists 
which have recently been pubhshed is a description 
by Dr. Paul Rivet of two collections of pre-hispanic 
jew in gold ала pa and copper—one of Chibcha 

, the other Antioquian. Although they 
represent two entirely distinct industries, they have 
a common technique which is identical on general 
lines and 18 also ted to the technique of the gold 
ware of Chiriqui, Panama, The Colombian gold 
ind was carried by the Chibcha far beyond the 
bounds of Colombia, and the whole of Ecuador and 
the Peruvian coastal areas appear to have come 
under its influence. In the same region an entirely 
different industry, брен on the Peruvian- 
Bolivian plateau, has n superimposed. Unlike 
the Chi industry, which is confined to gold and 
gold-copper, this superimposed industry works in 

per, gold, tin, silver, exceptionally lead, and the 

оув these metals. The Chibcha industry, not- 
withstanding its high development, ıs probably not 
indigenous. It may be derived from the industry 
in an alloy of copper and gold, which the Spani 
found on their arrival among the inhabitants of the 
Antilles and the area north of the Amazon-Venezuela 
and the Guianas. This alloy is identical with that of 
Colombia, and the ppc may have been introduced 
into that area by a Camb invasion. The centre of 
its origin lay poesbly in the hinterland of the Guianas, 
the legendary site of El Dorado, and may have given 
rise to that tradition. The antiquity of the b 
invasion must be’ considerable, as the Chibcha 
technique ен on the Peruvian coast so early as 
the pro u period of Uhle. 


VITAL STATISTICS oF SOUTHERN Inp14.—A study 
of the vital -statistics of southern India, by Major 
А. J. Н. Russell which appears in the Sctentsfic 
Monthly for July, brings out some int ing points 
bearing upon the question of the conservation and 
promotion of the кре Of & population. of 
41,002,696 (1921), the Hindus form 89-4 cent., 
Mohammedans 6:95 per cent., and native Enristians 
3°2 per cent.; other classes 0:04 per cant, A study 
of the population curve since the census was initiated 
in 1871, shows that southern India has very ‘nearly 
reached an “о population under present 
conditions. In it has been necessary to import 
food stuffs during the last few years and, in spite of 
serious famine years and epidemics, the population 
is still too large for кл of tivation 
employed. The registered birth-rate is 30-0 per 1000, 
Bae ee is reason to believe that the birth-rate 
is really so high as 42:5 per rooo. .In Madras City, 
where registration is more accurate, in 1922 it was 
so high as 41-2, and of 215 towns, I а 
rate of 40 to 50. The registered death-rate for the 
вате period was only 21 per 1000, but actually it 
was probably 33 to 36 рег 1000. In Madras City it 
was 43-1 tooo. Infantile mortality was very 
high, although there has been a distinct downward 
tendency. several of the largest towns this was 
so high as eit 352:8 per 1000, as against the 

lish rate o per 1000. Nearly 50 cent, 
ene within the first month.- This is attributed 
largely to the Hindu employment of 'barber' mid- 
wives, and it is significant that in the towns, 13:7 
mothers die for tooo births, the rate for the whole 
presidency probably being much higher. 


Косак Bacon AND GUNPOWDER.—Ín a recent 
issue of Archivio ds storia della scvensa (vol. 7, 1926, 
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р. 34), Adolf Clément of Co еп offers a new 
and convincing solution of the famous cipher іп 
Bacon’s “Е 1з de secretis operibus artis et 
naturae et de nullitate magiae." The passage in 
question, which it ıs only right to say has been 
regarded as of doubtful authenticity, reads: “ Item 
poten totum 30. Sed tamen salis petrae LURU 

OPO VIR C UTRIET sulphuris; et aic facies 
tonittuum et coruscationem, si scias artificium,”’ 
Laeut.-Colonel Н. W. L. Hime interpreted the words 


in cipher by omitting ef and the remain- 
ing letters into R. . PART. V. NOV. CORUL. V., 
which he translated ''take seven 


(of sal ), 
i of young hazelwood (charcoal) and 5 (of sulphur).” 
e's solution (for a detailed account of which see 
" Roger Bacon Memorial Essays," Oxford, 1914, 
chap. xii) has, however, been severely criticised by 
Lyna Thorndike, and is far less convinci than 
Clément's. Clément points out that the 1 of 
tbe words in cipher can be rearranged into '' pulveri 
carvonn tritov,’ the letters s, m, and a syllable rum 
at the end of sov instead of v, арраву E 
. It must, however, be remem n says, 
that the cipher was written at an epoch when abbrevi- 
tions were in common use, and the three final 
etters of the words as are really signa of 
abbreviation, namely, + for, 4.6. ts; v for б, signifying 
wm; and v, in witov, for 2, 1.6. rum. The sentence 
would then read: Sed tamen salis petrae, pulveris 
carvonum tritorum, sulphuris, etc. 


ARABIC AsTronomy.—In a recent number of the 
S sbericMe der physthalisch-medssinischon Soneidi 
Magi ide (Band 58, 1926, pp. 33-88) O. Schirmer 
continues the tradition of the study of 
Islamic science. Inspired by Prof. Wiedemann, 
Schirmer has investigated some problems of Arabic 
astronomy, the most in i being concerned 
kem Arabic determinations of pr yos of the 

ptic. Two of figures of these determina- 
tions are glven, Shiny. as might be expected, for 
Bagdad, Damascus, etc., thodah one was made at 
Toledo by Al-Zarqali, Al-Chugendi's description of 
his determination at Ray (near Teheran) in 994, 
for which he obtained the figures 23° 32’ 21”, 18 very 
clear. Prof. Wiedemann provides an appendix in 
which he translates the introduction ef an astronomical 
work by Al-Nasawi; this contains a deal of 
noteworthy historical information erring, inter 
айа, to the Aristotle of Islam, Avicenna, 


TABULA SMARAGDINA.—FProf. Julius Ruska, of 
Heidelberg, whose work on the history of chemistry 
in Islam is well known, has recently pubhshed an 
exhaustive study of the “ Emerald Table ” of Hermes 
(“ Tabula Smaragdina," Carl Winter's Universtats- 
buchhandlung, 1926).. He deals first with the ancient 
Hermetic literature, and discusses the conception 
of the god Thoth among the ‘Egyptians. Passing 
in review Scott's “ Hermetica,” he rightly remarks 
that in sweeping aside all the alchemical books 
abcribed to Hermes as masses of rubbish, Scott was 
acting in a high-handed fashion, since “ weder der 
Inhalt noch die Geschichte des ganzen Literatur- 
komplexes, der unter des Hermes Trim 
Namen geht, gibt uns ein Recht auf Solche grund- 
sdtzhche Scheidung und eiche Bewertung." А 
detailed study follows of Hermes and Hermetic 
literature -among the Syrians, Arabs, and Persians, 
and Prof. Ruska shows that the attribution of tbe 
“ Tabula ” to Greek sources is probably not justified. 
He gra the Arabic text as found in a work of JAbir 
ibn Наууёйп, and also as ıt occurs in а collectaneous 
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MS. 1n а private library їп Сегшапу. Не does not 
give credence to J&bir's statement that he found the 
text of the '' Table" in а work of Apollonius of 
Tyana, remarking that all we can be- sure of ıs that 
by К time (eighth century A.D) a magical, 
astrological, and alchemical literature ascri to 
Apollonius had grown up, but how much of it was 
enuine, or even from Greek sources at all, it 1s 
im ble to say. Prof. Ruska then deals with the 
“Emerald Table” in its Latin dress, exhibiting а 
wide and deep knowledge of medieval alchemical 
literature, but remaining interesting in spite of 
erudition—or perhaps because of it The com- 
mentary of that enigmatical person Hortulanus is 
considered, and references to the “ Tabula” and 
other Hermetic writings in Albertus Magnus, Arnold 
de Villanova, Trithemius, Paracelsus, and others 
are described. "With one or two exceptions, such 
as the omussion of any mention of the work on the 
“Table " рар by Steele and Fulton, the book 
is extraordinarily complete, and contains everything 
that is of importance on the subject with which it 
deals. 


HERRING AND PLANKTON —The correlation of 
abundant plankton food with catches of herring, 
if it can successfully proved, should point to a 
means of great value for enabling fishermen to shoot 
their nets 1n areas most likely to be profitable, when 
the hermng are actively feeding. In this connexion, 
Mr. К E. Savage ("The Plankton of a Herring 
Ground." Min. ic. Fish. Fishery Invest Series 
2, Vol 9, No. 1, 1926) records the results of a cruise 
of the fisheries research vessel to study the plankton 
in the North Sea, m July 1922, off the mouth of the 
Tyne, where the herrin eed was very poor at the 
time The catches of P n on the fishing grounds, 
which consisted inly of copepods, chiefly Temora 

icornts, are stated to have been poor; while the 
region in which the plankton was most abundant did 
not coincide with the centre of the area in which the 
herring boats were fishing, but was some 20 miles 
south-east of it. Interesting observations are given 
on the vertical distribution of the different plankton 
organisms, together with a comparison of the dis- 
tributions shown by day and by night collecting. 
It was found, by a series of hauls at each 5 fathom 
depth, that the deeper layers were generally richer 
in plankton animals as a whole in the daytime, and 
that the poverty of the surface layers extended to a 
depth of at least ro fathoms. 


VERTEBRATE DEVELOPMENT.—Volume 17 of the 
Carnegie Institution’s Contributions tb Embryology 
contains a paper on the o of the rete оуагп and 
rete testis by Dr. K. M. п, а description of the 
vessels of the sow’s ovary by Miss D. H. Anderson, 
& physiological study of cortical motor areas in kittens 
and adult cats by Messrs. L. Н. Weed and О К. 
Langworthy, and a paper on the relations between 
the onset of decerebrate rigidity and the time of 
myelinisation of tracts in the brain and spinal cord 
of young animals by Dr. orthy. Dr. Wilson's 
most important conclusion 1з that the rete cords arise 
from deeply ns undifferentiated cells in the early 
sex gland and so indirectly from the coelomic epi- 
thelium, thus they do not have a Wolffian origin. 
Miss Anderson’s paper deals with the cyclic chdnges 
in the blood-vessels and lymphatics of the ovaries, 
and shows that both of these form double wreaths 
around the follicle, the capillaries wing inwards 
at ovulation and the lymphatics following two days 
later when the corpus luteum is becoming organised. 
Messrs. Weed and Langworthy determined the re- 


NO. 2966, vor. 118] 





sponses to electrical stimulation of the cerebral 
cortex in cats of all ages from birth, and found that 
in the newly-born ones movements of the contra- 
lateral fore-leg only were obtained, but in older ones 
not only these but also movements of tbe hind leg 
and of the facial-masticatory muscles were observed 
The areas made out for the young latten corresponded 
She Se at ig the same areas in the adult In 
the paper by Dr Langworthy, strong experimental 
evidence is presented of a correlation between the 
myelimzation of the rubro-spinal tract and the 
occurrence of decerebrate rigidity. All the memoirs 
are illustrated by plates. 


А DINOCEPHALIAN FROM SOUTH AFRICA —Prof. 
W. К. Gregory has published in the Bulletin of the 
American Museu of Natural History (Vol 61, 
article 3) a very detailed account, illustrated by 21 
plates and 29 text figures, of Moschops capensis, a 
dinocephahan reptile. This study 18 based on very 
complete matenal, some seven or eight skeletons 
being represented, and, as a result, Prof. Gregory 18 
able not only to describe the osteology but also to 
discuss the relations of this ула its probable 
food and habits, and to make а restoration of it as 
it appeared when alive Moschops, a semi-aquatic 
animal, had advanced from the primitive reptihan 
condition in that its body was raised well off the 
ground In the author's opinion ıt was derived from 
some Pelycosaurian ancestor. 


JAPANESE Extixct Mammals —Prof. Matsumoto 
descnbes in Science Reports of the Tühoku Imperial 
University, Vol то, No т, various extinct mammals 
discovered in Japan, many of them being described 
for the first time The paper 1з in three sections, 
the first dealing with boscidea The chief 
interest of this account is the description of a new 
species of the genus Hemimastodon. This genus 
was first described by Dr. Pilgrim from Baluchistan 
from rather scanty material, and its existence was 
doubted by some authorities Matsumoto’s further 
evidence goes to support Pilgrim's determination of 
the genus as being a connectng link between the 

nus Phiomia (Palaeomastodon in part) and the 
ater mastodons. Altogether fourteen species of 
Proboscidea are listed as occurring in Japan. The 
second section describes two pinnipeds, one an extinct 
form E watasei, the other a en of Odo- 
basnus obesus, the walrus, possibly of Pleistocene age. 
The third secton deals with four new species of 
fossil cetaceans. 


HYDROGRAPHY OF THE IRISH SEA ——Ап account of 
hydrographic observations made in the Insh Sea 
between Holyhead and Dublin, by Mr R. J. Damel 
in 1925, 13 published ın the annual report of the Lan- 
cashire Sea-Fisheries Laboratory (Liverpool Univer- 
sity Press) In this area the water is of practically 
the same temperature and salinity from surface to 
bottom, which greatly facilitates the survey of these 
two р conditions which are being carned out 
г y every month. А slow drift of ocean water 
passing north through the Irish Channel, strongest 
in some months and weakest in others, has been 
known for some time, our knowled based on 
inferences drawn from changes in salinity of the water. 
Mr. Daniel's observations at regular intervals of опе 
month may be e to give & record of the 
fluctuations 1n this drift of water from year to year. 
A point of interest, recorded in this report, 1s the 
considerable differences in surface salinity readings 
at near-by stations which occur sometimes, and the 
small differences, at each station, between the surface 
and deeper samples. 
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Воттом CURRENTS IN THE Norta SE£A.—Under 
the title “-The Water Movements in the Southern 
North Sea, Part 2, The Bottom Currents,” Mr. J. N. 
Carruthers publhshes an account of an extensive 
experiment conducted by the Ministry of Agriculture 
and Fisheries, by means of ' bottom trailers,’ of 
which some ten thousand were set free from a number 
of selected tións 
In tions Series 2, Vol 9, No. 3, London: 
Н.М Stationery Office, 1926). This ingenious method 
of observing the гі of the water close to the 
bottom, by. means of bottles so weighted that th 
remain tly poised upon their tails of wire, whi 
are about two feet long, was devised by Dr. С. P. 
"Bidder more than twenty years ago, and has been 
used successfully in several areas of the sea around 
the coast of Bntain. The bottles trip along lightly 
with any horizontal movement of the water and 
estapo the nee of becoming arrested by mud and 
rough ground а much greater extent. than any 
body resting directly on the bottom, until such time 
аз еу are caught пі the trawl of a fishing vessel ог 

ashore on the coast. The number of days each 
fas been out and the distance travelled gives an 
indication of the currents experienced in the course 
of its wanderings. An idea of the intenmty of the 
trawl fishing ın the southern 
- is given by the fact that 24 per cent of the trailers 
put out were recaptured by trawlers. Besides these 
& number were found on the coast, cularly in 
the case of those liberated from e Sandettie, 
Galloper and Outer Dowsing Light vessels, from the 
positions of which there is an onshore set of the deep 
water. The results of this extensive experiment show 
that current of bottom water flows in to the North 
Sea from the English Channel, spreads out fan-wise 
towards the East Anglia and Dutch shores and 
proceeds north-easterly. A current а1з© flows south- 
east off the coast of Scotland and north-east E d 
until it reaches the latitude of Flamborough Head, 
when it turns easterly and finally north-easterly, 
forming a counter clockwise swir. in the 
vicinity of the South Dogger Light vessel. Water 
from the two currents e and north 
towards the Danish coast. e speed. of the reeidual 
drift or current at each of the chosen positions 
approximates to a mile a day. 


‹ А CURRENT METER FOR DxgzP WaATER.—Much 
ingenuity has been exercised in the deaign of meters 
for measuring currents in the sea during recent years, 
and considerable headway has been made with а 
difficult ет problem. The apparatus devised 
by ‘Prof. V. W. Ekman more than twenty years ago 
has been used extensively and 1s probably the best 
known . In Pwbiwcahon ds Ctirconstance No. 91 
Quno 1926) of the Conseil International pour l'Ex- 
ploration de la Mer, he describes “a new repeating 
current meter” which 1s a development of the 
original model for use in deep water. The aim has 
been to provide an instrument to be used in several 
hundred fathoms from a vessel riding to a single 
anchor, which dees not provide a fixed point of 
i for the meter owing to the veering of the 
ship. With this instrument a number of ' messe 
weights' are slid down the wire to which the m 
‘ig attached, one after another at noted times, and 
the meter registers the direction of the current at 
the moment when each ‘m ' hits it, together 
with the distance the current has travelled between 
successive hits. - 


Тн CoMPRESSIBILITY OF HOCES.— То test the 
rival hypotheses that beneath the earth's outer shell 
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the material conmsta of peridotite or basaltic glass, 
І. Н. Adams and К. E Gibson, of the.Geophysical 
Laboratory of Washington, have made direct measure- 
ments of the compressibiltties of dunite and tachylyte 
оке. Nat. Acad. Sci., May 1926). The results show 
t at a pressure of 17,000 кан correspondi 
to a йез of бо km., the ocity of lon d 
earthqu&ke waves in dunite would be 8:4 кем per 
вес basaltic glass the corresponding velocity 
would be 6:45 km. per sec., and in gabbro from 6-9 
km. to 7:3 km. sec. The actual velocity of such 
waves ata d of бо km. is about 8 km. per вес. 
It із concluded that this gives a very definite 1ndica- ` 
tion “that at depths greater than бо km. we have а 
material more basic than gabbro and approaching 
dunite in pois saon e new measurements 
show quite conclusively that Daly's conception of a 
subetratum of basaltic glass meets with no support, 
but neither can the author's deduction be completel 
justified. Eclogite would probably satiafy the evi- 
dence equally as well as posue It is to be hoped 
i is high-preesure facies of 
basalt may soon be carried out. . 


RADIATION ` WITHOUT QUANTA. — The Montreal 
Mer has issued as a pamphlet of 28 the 
two addresses given in April Prof, LIN King 
to the Physical Society of McGill University on the 
ре of а rotating electron in translatory motion. 

e shortening of the axis of the electron in the 
direction of translation is taken into account, the 
equations of motion of.the electron are shown to give 
a preceesional motion of frequency » which is con- 
nected with the translational velocity » by an equation 
of the form Æ = фи, where m is the mass of the 
electron when at rest апа À'is &.constant for all 
electrons. Thus tbe quantity À of the quantum 
‘theory is introduced by classical d св 88 а 

of the rotating electron. e extension . 

of the idea to spinning protons and to atoms leads 
to the series formule for the hydrogen and helium 
ра Кай сак S, P, D, апа F series for other 

eménts with the correct value for the Rydber 
constant. The fine structure of lines, the Zeeman an 
Stark effects are explained as due to perturbations 
of orbits brought about by external fields. The 
radiation formula in terms of temperature and 
wave-l follow from a Maxwellian distribution 
of electron velocities. , i i 


` Солт, CARBONISATION TESTS.—The D ent of 
Scientific and Industrial Research has issued a Fuel 
Research Technical Paper, No. 15, on the Carbonisation 
of Durham 'Holmside' Coal in Continuous Vertical 
Retorts (London, H.M. Stationery Office, 1926). The 
continuous vertical retort has gained its popularity 
largely because 1t lends itself to the production of the 
lower-grade gas which is usually distributed to-day. 
The tests recorded were made at the Fuel Research 
Station, Greenwich, at the request of the South 
Metropoli Gas Company, which distributes а coal 
каз calorific value somewhat greater than is 

in England, and it is of considerable 
interest to ascertain how far the continuous vertical 
retort can be applied to the production, from a e 
Durham coal, of of the quality used in South 
‘London. It was found that the settings required 
certain modifications both in construction and opera- 
tion, after wluch it was possible to produce the 
carbonisation results desired. The tests were ex- 
tended to study the effect of steaming the e, 80 
88 to obtain results comparable with those previously 
"obtained on other coals, 
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Phytopathology and 


[х most of the European countries, as is the case in 

England, the insect and diseases of 
agncultural plants are dealt with by one phytopatho- 
logical service, and in spite of the opposition to such 
a practice in America this union has been found to 
work satisfactorily, for if at times one branch may 
seem to be profiting at the expense of the other, the 
two have so much in common that it is probably the 
most logical system to adopt. As we in Great Britain 
are more or less interested in what 1s happening in the 
corresponding service on the continent, 1t may Barta 
be opportune to give an account of the National 
French Phytopathological Congress held at Lyons 
on June 28-30, which we had the pleasure of ше 
through the kindness of the promoters, the P.L 
Railway . 

'The meetings, on account of the heavy programme, 
began at the somewhat early hour—for an Enghsh- 
man—of 8.30 А.м and continued until after 6 р.м, 
M. Mangin, the director of the Natural History 
Museum, Paris, acted аз president, and M. Boret, the 
ex-Minister of Agriculture, and several other deputies 
honoured the Congress with their presence. Some 
five hundred persons accepted invitations, and most 
of the surrounding countries were represented. The 
subjects discus comprised papers on various 
entomological and mycological „problems, the dis- 
infection of the soil, the value of colloids in spraying, 
the relation of birds and field-mice to ture, 
and proposals for the establishment regional 
committees to assist in the war agamst what may 
be termed shortly the enemies of plants. In view of 
the large quantities of certain chemicals employed 
in this fight—on an average 50,000 tons of copper 
sulphate are used, for example, in а year, апа about 
one-third of that 1s imported—and the consequent 
increase in price which such & demand creetes, the 
need for finding fresh insecticides and fungicides was 
also discussed, while motions were passed dealing 
with the necessity of obtaining nicotine plentifully 
and readily and the need for some sort of guarantee 
of purity in those chemical preparations used by the 
grower. The latter question, it may be said in 

, has been receiving of late some consideration 
in this country. The exhibits of the various research 
stations—Pans, St Genis-Laval, Montargis, Mentone, 
etc —and of various firms, notably those of Vermorel 
and Truffaut, were very fine, while a practical 
demonstration of prope apparatus at Ampus 
completed the work of the Congress. 

Hitherto it bas been left to & government to 
maintain a phytopathological service, either directly 
or indirectly, though there are notable examples of 
the enterprise of private associations in establishing 
and running laboratories for the study of diseases ot 
the particular сора in which they are interested. 
Amongst these the Hawanan Sugar Planters' Associa- 
tion, the Colonial Sugar Refining Company, the 
Assam Tea Planters’ Association, and the recently 
founded Ceylon Tea Planters’ Research Institute 
may be mentioned, while on a smaller scale we have 
seen the establishment -of works’ laboratories by 
several private firms in Great Britain for the study 
of certain problems affecting their businesses, but 
this 1s a side of which рео le are in the main ignorant, 
&nd indeed there 18 e reason why they should 
be enlightened. The fostering of the agricultural 
industry by the P.L M. Railway in the area covered 
by their system dates fairly far back. It has to be 
remembered that im northern France the carrying 
trade of the railways consists largely of coal, wheat, 
and beet, but in mid and southern France the railway 
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derives most of its revenue from flowers, fruit, and 
vegetables. In 1877, when Phylloxera threatened to 
wipe out the wine industry, the P.L.M. Radway 
recognised that its revenue was closely bound up in 
the prosperity of the vineyards and did its utmost 
to assist in the stamping out of this dread disease. 
The service institu then served аз a nucleus out 
of which has grown the present magnificent organisa- 
tion, which as it exists to-day is almost entirely of 
post-war origin. It 1s quite distinct from the service 
maintained by the state, but ın actual practice it 
works in conjunction with and 1s really supplementary 
to it 

That disease may seriously affect the returns of an 
industry we all know, though it is difficult to obtain 
definite figures M. Raybaud, the chief inspector to 
the company, estumates the injury caused by insects 
and fungi throughout the globe at ro milliards of 
francs per annum, of which one muilhard’s worth is 
done in France That the former figure is probably 
а very fair estimate the following data collected 
дарлы from literature and reduced to а par 
value will show; the estimates are for limited areas 
in most cases and for prices prevailing before or during 
the War The Hessian Fly 1s said to cost the U.S A. 
20,000,000}. every year; in the State of Washington 
the Codhng Moth imjures apples to the tune of 
800,000/., and ın another State 400,000] ; Cono- 
irachelus nenuphar, one of the British “ scheduled ” 
pes injures hes worth 400,000/. in Georgia; 
eaf injury by insects to tobacco in Sumatra on 80 
estates amounts to 750,o00/.;  Helopeltis causes 
about 200,000} loss every year in the Dutch East 
Indies, Phytalus smiths 33,400]. to sugar-cane in 
Barbados, and figures are not avaiable for the loss 
it causes 1n Mauritius, where 1t 18 a much more serious 
pest, Bruchus prsorum causes damage of more than 
200,000], in one province of Canada alone; Thrips 
табас, to those crops it attacks in the US.A., 
600,000/7.,  Fnt-fly in Bntam in 1912 damaged 
12,126,198 bushels of wheat which, if we allow ri. 
po UE MOERS than 1,515,000; , the 

тозеп and Gold Tail Moths have cost Pennsylvania 
and the neighbouring States 6,000,000} loss annually ; 
Prosagrotis orthogonia caused Doy valued at 
600,000}. in Montana in 1920; Cylas formicarius, 
where 1t is established 1n the U.S.A., causes a loss of 
about 1,500,000}. ; Sitotroga cerealella in Pennsylvania 
alone 200,0001.; one scale insect (Saissetia oleae) 
takes an annual toll of 400,000}. from the Californian 
Citrus industry ; and if we include grain pests, Омо 
loses 200,000} , Alabama from 800,000}. to 2,000,000/., 
while Calandra oryzas alone caused a loss of about 
2,000,000 in the U.S.A. in 1918, but this was a 
particularly bad year. Damage on the grand scale 


18 seen in the case of the Cotton Boll Weevil, which 


costs the cotton growers of the US А. 35,000,000}. 
in lint and 5,000,000}. in seed, and the Pink Boll Worm, 
which is said to cause a loss of 10,000,000}. in Egypt. 
Then we have the more general estimates of 20,000,000/, 
for the injury to the forest and shade trees of the 
U.S A, 1,000,000}. to the agncultural products of 
British Guiana, 1,350,000}. to the maize industry in 
South Аїпса, 25,000,000}. annual loss to the field 
crops in Canada, and & similar amount in Germany. 
A mycologist would probably be able to supply as 
astounding figures for the losses caused by fungi. 
Satisfied as to the need, therefore, of ing 8 
watchful eye on the diseases of plants, the P.L.M. 
Railway maintains a central agricultural service 
bureau which carries on а progressive educative 
policy amongst the growers in the region covered by 


356 


NATURE 


ten” 


[SEPTEMBER 4, 1926 








its lines, providing them with the latest literature 
on every subject which may be of interest to them, 

ез conferences and demonstrations at convenient 
centres to pi ele attendances are assured throu 
free trav ties, visits to other countries 
study the conditions prevailing there, and also 
provides free carriage on their system for chemicals 
and spraying apparatus. The conferences are not 
confined to uni professors and researchers in 
phytopathology, but the chemist and physicist, the 
man and the engimeer take place 
beeide the practical man. Lively discussions result 
from such & 


thering euo d usuall 
fhe rower is 5 d hie c n 4 


| able to own. We were 
particularily struck by the Жбеппеве of the grower 
m. everything j 
may be the opmion p 


to spraying, and whatever 

m Great Britain as to 

its value, there can be no doubt that the French 
agriculturalist is a firm adherent to the practice. 

The phytopathological is but one side of the work 

carried out by the P.L.M.-Railway. Since 1912 it 


doing wi 


has founded 138 experimental nurseries for the 
training of the peasants, and also many school ens, 
subsidised largely the research station at St. Gemis- 
Laval and the at Mentone, experimented 
with many varieties of strawberries, established a 
nursery for proving res for hedging, and dis- 
tributed hun of thousands of plants free, fruit 
trees, vines, black currants, , artichokes, 
tomatoes, and osiers being the , but potatoes 
and winter vegetables have also received their share 
of attention. In addition pisciculture, viticulture, 
and Bericultare owe much to the liberality and the 
encouragement of the Company. А huge organisation 
and a well-filled purse have always been behind these 
movements. What is the result to the Company ? 
In тото it carried 190,000 tons of fruit and vegetables, 
in 1925 this had grown to 488,850 tons, 80 t the 


-results of its labours are reflected in the balance-sheet 


at the end of the year in such a way as to encourage 
the pur cen to continue in the work which they ar 
such conspicuous succees. L. 


A British Expedition to the Sepik River, New Guinea. 


AN expedition has been planned and is now bei 
or .by Mr. V. A. C. Findlay, the obj 
of which is to penetrate to the central mountain chain 
of New Guinea and locate the head-waters of the 
Sepik River. There is at pest & theory that a, 
large lake hes between the Victor Emmanuel 
to the north and the Miller Range to the sou 
which feeds both the Sepik and the Fly Rivers. In 
1891 Sir William MacGregor reached a point on the 
Fly: River in the territory of Papua at lat, 8° 11' S., 
long. и 54’ Е., and of recent years a number of 
explorations of the head- waters of the Fly River 
have been carried out by officers ш the Papuan 
service. In 1913-14 Dr. Behrman's tion 
pd n the дек iver in what is now mandated 
tory and the advance reached lat. 8? rr’ S. 
long. 141° 36” E. in the Victor Emmanuel Range, 
but failed to attain the objective of the tion, 
the source of the river: A survey was made up to 
tbe point reached by the advance . 
e object of the present expedition will be not 
only to locate the source of the Sepik, but also to 
cross arid survey. the country lying between the head- 
waters of this river and those of the Fly. Geological, 
anthropological, zoological, and botanical obeervations 
wil be made on the way, and if the objective is 
attained, should lead to results of great importance, 
as the higher and hitherto unexplored p of the 
central.mountain chain should produce much new and 
valuable material in each of these branches of science. 
The expedition will proceed by launch to the 


highest poesible point on the Sepik, where a base will 

be formed. From this the party will 

into the hills. Should they succeed in reaching the 

Fly, they will return down this river, the base party 

кш. down the Sepik independently. The base 
be in communication with the authorities 


&t Rabal by radio, and the run Poy in 
touch with the base by means of & узсе чы 
set. А иеш оша outfit will also be carried. 

The personnel of the expedition so far as arranged 
at present consists of Mr. V. A. С. Findlay, leader 
and agricultural and topographical surveyor; Mrs. 
Findlay, m E radio operator and photographer; 
Mr. A. J. , engineer and radio operator; Mr. 
K. H. Henderson, zoological and botanical collector ; 
Mr. W. S. Malcolm, anthropologist; and Mr. C. T. 
Ri ruri) logical surveyor. 

e expedition has received the approval of the 
Royal Geographical Society, the Royal Anthropo- 
logical Institute, and the Committee for Anthropology 
of the University of Oxford. The expedition 18 being 
organised under the direction of a council of which 
Lord St. John of Bletso is president, and Mr. Н 
Balfour, The Hon. Mr. Н. A. Casson, and Dr. A. Е. 
Wollaston, are members. At the recent meeüng of 
the British Association at Oxford а committee was 
appointed to te in the work of organisation. 

e estimated cost of the expedition 18 бооо/., and 
contingently on that amount being raised, the 
ae on will leave England in the autumn of 
1927. 


The Pelagic Young of the Cod. 


MER MICHAEL GRAHAM and Mr. J. N. Car- 
g ruthers have attempted to correlate the known 
distribution of the pelagic young of the cod with the 
theoretical distribution deduced from three factors— 
market statistics, wind records, and experiments with 
drift-bottles. The theoretical part is undertaken by 
Mr. Carruthers, the practical part, dealing with the 
actual catches of the young fishes, by Mr. Graham. In 
: addition Mr. Н. Н. child investigated the food 
of the fry from the same samples. questions 
1 «The Destnbuton of Pelagio Stages of the Cod im the North See m 
1914 m Relabon to the System of Currehts,” by Michel Graham 
£l EP m conde Pula Lane L 
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are involved in the t paper: First, to what 
extent the drift aff the pelagic fry ın the North 
Sea; secondly, what is the distribution of the ; 
and thirdly, what is the food of the young in 
pelagic stage ? To answer these questions the market 
statistics were used to ascertain вагил опаа 
and times, the methods being ] ed by previous 
work of one of the authors in 1924. A system of 
cruises was undertaken to fish for the larve and post- 
larvae from these whing-grounds outwards; ex- 
i -bottles were made and wind 


was then compared with the theoretical distribution, 
and the results were found to be зо much in ent 
that the authors seem to be justified in their con- 
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clusion that the pelagic young of the cod are to a 
e extent carned by currents 
method of fishing was by taking oblique hauls 
with Petersen’s young fish-trawl, at as close to 
the bottom as possible for ten minutes; then to shorten 
the warp to half the length used ın fishing near the 
bottom, and tow for a further ten minutes; finally, to 
tow for ten mmutes at the surface. It was not in- 
tended to investigate the distnbution by depth but 
to obtain representative hauls from near the bottom 
to the surface. Thus the fishes from all three depths 
were mixed together in the sample. In the drift- 
bottle experiments those at the surface only were 
taken into account. Information:as to the vertical 
distribution of the pelagic young and the vertical 
extent of the drift would be extremely interesting. 
More than & thousand of these pelagic stages were 
investigated for food; the result, as was entirely to be 
expected, showing that from the time when it begins 
to feed the young cod's main food is id Rd Cope- 
are pun ently the food of the and post- 
at least up to the time of its se down to 


demersal life. . Goodchild finds that diatoms are 
practically of no importance as food, which also is not 
surprising, jud m our knowledge of the food of 
other baby оз. The presence of the few speci- 


mens he mentions 15 1n all probability accidental 





The Haslemere Educational Museum. 


NEW buildings for the Haslemere Educational 

Museum, founded a generation ago by the late 
Sir Jonathan Hutchinson, were inaugurated and 
opened to the public on August 27. He was an 
orginal and powerful influence in many ways; in 
his hobby of making and шр, museum he 
became a popular benefactor to the utiful Surrey 
district where he had his home, and in the develop- 
ment of which into one of the best known areas for 
scenery, residence and holiday in the radius of fifty 
mules from London. The Museum, which was formed 
and arranged with the educational aim predominant 
of making every exhibit tell its tale to the average 
person who came to look at it, has until recently been 
the property of the Hutchinson family. They have 
now handed it over to a trust under a scheme by 
which the collection is placed in new buildings, a 
maintenance endowment fund is being formed, and 
the committee becomes representative of local and 
other institutions, which ensure it Беш widely 
a ad and therefore educational to many. 

he scheme owes much in inception and carryin 

out to the chairman, Dr. Arnold Lyndon, who presided 
at the ceremony on Pu 27, when Earl Midleton 
formally opened the buildings, and Dr F. A. Bather, 
keeper of the Department of Geology in the British 
Museum, unveiled а memorial tablet to the late 
Sir Jonathan Hutchinson. А large and distinguished 
company assembled in the beautiful grounds behind 
the roomy old mansion in the Hig) Street, which with 
large additions has been most happily transformed 
into an admirable Museum. These grounds, with the 
spacious verandah and lecture hall, make the Museum 
well suited for education gatherings, whether for 
instruction of classes or т special demonstrations, 
etc, or (what may be well looked for) to visits from 
scientific societies, field clube, and perhaps summer 
schools and conferences. 

An additional interest 13 added by the fine collec- 
tion of so-called Peant Arts, the property for some 
years of the Peasant Arts Guild, having been donated 
to the Museum and in & special section. 
From an anthropological and ethnographical pomt 
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of view, as well as from that of art and handicraft, 
this collection is important; there is no other in 
Great Britain made and arranged on the lines familar 
to those who have visited Scandinavia and various 
continental cities where there are folk-museums. 
This Peasant Arts Section is entirely sympathetic 
to the aims and ideas of the late Sir Jonathan Hutchin- 
son ; a number of objects which he had collected have 
come into fitting spaces in this new phase. A great 
deal ıs due to Mr E. W. Swanton, whom Sir Jonathan 
many years appointed as the curator of his 
Museum; and who, with the aid of Mrs. Swanton, has 
become a real educational ene in P Gein 
is recognised by the annual grant o e Coun 
Council (as Educahon Authonty) to the Museum. 
Mr. Swanton 15 a many-sided man, as was the original 
founder of the Museum, and he may be trusted to 
carry the Museum on ın the fine tradition which it 
has established 





University and Educational Intelligence. 


A USEFUL guide-book to the universities of Germany 
has been published by the Akademische Anus- 
kunftsamt an der Universitat Berlin. This has 
been compiled by Prof. Karl Remme, Director 
of the Саша! Office for Foreign Students п 
Prussia. It is an attractive volume of 290 
pages, profusely illustrated and well arranged, and 

be most useful to students proposing to visit 
Germany. It comprises an historical introduction, а 
general description of the higher educational system, 
statistical summaries, and chapters devoted to facilities 
avauable for foreign students, the distribution of 
subjects of study as between the different institutions, 
conditions for obtaining d and diplomas, and 
very readable descriptions of the university towns 


RESEARCH in рор еза at the University of Minne- 
sota, July 1924-]uly 1925, is described in a three- 
hundred-page pamphlet issued by the University’s 
Graduate School It contains the titles of about a 
thousand papers published or in the press and short 
abstracts of a large proportion of them. In addition 
1t contains brief notes on the subjects and purposes 
of researches, the methods and materials used, and 
the results so far as available, ın cases ın which pub- 
lication of papers has not been decided on. The 
index 1s not very satisfactory, names of researchers and 
classification headings of subjects of research being 
mixed іп one series. If universities would co-operate 
in the production of annual lists of titles of subjects 
of research in progress, such lists could scarcely fail 
to be of considerable utility. 


Tur National University of Ireland’s Calendar for 
1926 exemplifies the tendency of such annuals to 
become unwieldy It contains more than goo pages, 
chiefly lists. of graduates and university honours, A 
lst of pubhshed works and theses submitted for 
doctorate degrees from 1911 onwards contains about 
200 titles and 1s followed by a footnote ueeting 
professors, lecturers, and graduates to forward to the 
registrar “ full details of publications and research 
work carried out by them.” Of the mx travelling 
studentships, each 200/. per annum for two years, 
announ for competition in 1925, only one was 
awarded, namely, in pathology. The subjects 
notified for travelling fellowships to be off for 
competition in 1927 are: mathematical science, 
Insh together with English or French or German, 
philosophy, one of the three sciences, botany, zoology 
and geology, and anatomy. 
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Contemporary Birthdays. 


September 4, 1845. Sur Thomas Barlow, Bart., 
К.С.У.О., F.R.S. 
September 6, 1870. “Prof. Frederick G Donnan, 
C.B.E., F.R.S. t = 
September 6, 1876. Prof. J. J. К. MacLeod, F.R.S 
September 7, 1877. Sir John Cadman, K.C.M.G. 
September 9, 1867. Mr. Robert Ludwig Mond. 
September 10, 1859. Prof J. Norman Collie, F.R.S. 
September 11, 1877. Dr. J. Н Jeans, Sec. RS. 





Sir Tuomas BARLOW, to whom congratulations are 
due on the anniversary of his RA - birthday, is 
Physician Extraordi to H.M. the King  Presi- 
dent of the Royal College of ‘Physicians, 1910—15, 
he was also president of the International Medical 
Congress of 1913. 

Prof. DoNNAN, occupant of the chair of eral 
chemistry in the Univeraity of London, was ined 
at Queen's University, Belfast, and at Leipzig and 


Berlin, From 1904 until 1913 he was professor (the 
first to be el ) of physical chemi jin the 
e University of Liverpool. 


ае Laboratory of 
Donnan is а Longstaff medallist of the Chemical 
Prof. МАСІ ғор, Nobel laureate in фону and 
medicine in 1923 (jointly with Dr. P. С. Banting), 
was born at Cluny, Perthshire. He was educated 
at the Grammar School of Aberdeen and the Uni- 
versity there. Six and twenty years ago he was 
demonstrator in physiology, and afterwards lecturer 
in blo-chemustry, at the Tandon Hospital, and for a 
tme he was working with Dr. Leonard Hill on the 
physiological effects produced on animals by coni- 
air, From Igor until 1903 he was Mackinnon 
research student under the Royal Society, taking up 
afterwards the chair of physiology ın the Western 
Reserve University, Cleveland, Shio: In 1918 he 
was elected to a similar post in the University of 
Toronto. The Nobel prize. was awarded for the 
discovery of insulin. Е 
Sur Jonn CADMAN was born at Silverdale, Stafford- 
shire. He was educated at the High School, New- 
castle-under-Lyme, and Armstrong College. Formerly 
a mining engineer and colliery also Ba 
& practical acquaintance with all branches of the 
mining industry. Sur John 18 professor of mining and 
fo technology in the Univermty of Birming- 
, and technical adviser to the Anglo-Perman Oil 
Company. He ıs an Officer of the Legion of Honour. 


Mr. ROBERT І. Монро was born at Farnworth, 
Lancashire, and educated at Cheltenbam and Peter- 
house, Cambridge. Не 1з honorary secretary of the 
Davy-Faraday boratory. In recent years Mr 
Mond has rendered signal service as а student of 
Egyptology апа conductor of excavations. 


Dr. Norman Согтте has been, since 1902, professor 
of organic chemistry in the University of London. 
A past president of the Alpine Club, he is an ardent 
mountaineer. i 


Dr. Jeans, one of the secretaries of the Royal 
Society, was educated at Merchant Taylors’ School 
and Trinity Co Cambridge. Second wrangler in 
1898, he was Smith's prizeman 1n 1900, and sometime 
Isaac Newton student. From 1905 until 1909 he was 

' professor of applied mathematics 1n the АЕА е! of 
coton. In 1919 the Royal Society allotted him 

- a Royal medal for researches in аррпей mathematics, 
in 1922 the Royal Astronomi 1 &warded 
him its medal for his contributions to the theories of 


cosmogony. 
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Societies and Academies, 
Paris. 


Academy of Sciences, July r2.— Charles Moureu, 
Charles Dufraisse, and C. L Butler: Rubrene - 
oxide: new experiments, Rubrene peroxide, when 
dissociated A rise of temperature, emits light In 
an earlier note ıt was shown that light was essential 
to the combination of oxygen with rubrene —Miécislgs 
Blernacki: Tbe theorem of Lucas and rts generalisa- 
tions.—]. Neyman: A property of the law of prob- 
ability which obeys the coefficient of variation.— 


Jules Drach: The integration of раза differential 
order and the exphcit use 


uations of the secon 
of the characteristic variables of Ampére.—Decros, 
Rebuffet, and J. Villey :; An electrometric recording 
dynamometer.—N. Gunther: The movement of а 
liqud filing а domain with multiple connexion 
шен is displaced —Ernest Esclangon: The asym- 
metry of sidereal space and the phenomenon of tides. 
— Marcel Laporte: The measurement.of the mobility 
of ions in gases —R. Forrer: The structure of the 
atomic magnet. Its normal ition with 
to the network and resid Inagnetisation.—A. 
Bogros: The resonance of lithium vapour. The 
resonance line of the alkali metals is known to be 
the first doublet of the principal series Direct 
imental proof of this has been given -for sodium 
and cesium (roo) : the author now gives experi- 
ments AE lithium —]. Heyrovský and 
B. Souček : electrolytic potential of iron amal- 
gam. From measurement of the electrolytic poten- 
tals of ко гај ‚ it is oo Pid thus 
amalgam oul metastable an ecompose 
spontaneously, with liperation of energy, into а 


mixture of solid iron and mercury —]. Consigny: 
The stopp power of some metals ior a rays — 
A. Hamy: e absorption of 10dine by precipitated 


magnesia. Studies in the amount of iodine absorbed. 
as a function of time, concentrations of ibdine and 
of potassium iodide.—]. Dumont: The separation 
of the finer particles and colloidal constituents of the 
sol by centrifugation. The solid matter remaining 
in a clay suspension in water after standing for a 
day can be ted into two portions by a high 
velocity сеп , the portion remaining 10 sus- 
pension being considered as a true colloid.—Marcel 
Bouis: The synthesis of-allene hydrocarbons In 
an earlier communication a method жаз given for 
reparing ethylallene starting from vinylethyl car- 
Баб t is now shown that the ү od oi 
еп applicable, the  vinylalkyl carbinol, 
ea CH ; clon) . К, leading to the allene R. CH 
=C=CH, —Charles Prévost: A new ite. The 
glycols (cts and trans) CH, OH.CH : CH. CH(OH).CH; 
were converted into the ether oxides ‘ 


CH, . CH .CH -CH - CH, 


Only from.the trams glycol was sufficient ether oxide 
obtained to convert by hydration with water into the 
corresponding e ite.—E. Rothé 'The nature of the 
maxima inscribed in seismograms —Albert Baldit: The 
periods of constancy of temperature at a station of 
medium altitude:—J Beauverie. The modes of degener- 
eacence of the chloroplasts, particularly in parasitism.— 
Mile. H. Popovici: Contribution to the cytological study 
of the latiafers.—A. L. Guyot: Some paramüc fun 
of the roots of Phan .—AÀ. Rizzolo and A 
Chouchard: The quantitative study of the action 
of morphine on the cerebral cortex.—G. A. Nadsom 
and М Melsi: The mechanism of the action of 
chloroform on the protoplasm, the nucleus and the 
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chondriome of the cella of 4Hiw» cepa. The chon- 
driome is the most senmtive to the action of chloro- 
form ; later, modifications are seen in the protoplasm, 
and last of all in the nucleus. The general character 
of the modifications produced by chloroform in the 
living substance is analogous with that of the 
changes provoked by X-rays.—Emile André and 
Henn Canal: Contribution to the study of the 
oils of marine animals. Researches -on the oil of 
Todarus sagsttatus.—Robert: Weill. The problem of 
the cl ids. The nema of Hermoa bifida. 
—André Lwoff and Mlle. Nadia Roukhelman: The 
variations of some forms of nitrogen in a pe 
culture of ınfusora From the point of view of the 
chemical transformations of the culture medium, and 
more especially from the point of view of the excretion 
of nitrogen in the form of ammonia and amides, 
Glaucoma piriformis (and perhaps all Infusoria) 
resemble bacteria.—A. Vandel: Triploidia and par- 
thenogenesis in the 180 Trichoniscus (Spuontscus) 
frovisoriws.—M. Lemolgne and P. І. Dopter: The 
nitrogen losses caused by soil bacteria in pure cultures. 
—M Javillier and Н. Alliare: The existence of а 
nucleic phosphorus index of tissuee. 


July 19.—H. Deslandres: The law of distribution 
of terrestrial magnetic storms, and the nding 
law of distribution of the active regions of the sun. 
These are due to corpuscular radiation, which is subject 
to considerable periodic change —G. Bigourdan: A 
means of improving the lunar co-ordinates deduced 
from the occultations of stars. The errors due to the 
regularities of the edge of the moon's surface may 
cause an error of т”, whereas the error of observation 
gives the lunar longitude to about o*-1. The applica- 

on of lunar photographs is suggested as a means of 
reducing the error caused by the surface i ties. 
—Charles Moureu and Adolphe Lepape : deter- 
mination of krypton and xenon in atmosphere arr. 
An application of the в hotometrc method 
reviously described. The ts (by volume) are: 
ton, їхто-%, and xenon, 9x10-f. These are 
about twenty times those obtained by Ramsay in 
1903, but nearly identical with the fi obtained 
by y and Travers in 1500, hatles Richet 
and P Lassabliàre: The protective effects of chlora- 
lose in chloroform esia. From experiments 
on dogs it Із shown that the administration of chlora- 
lose (which must be free from parachloralose) by the 
mouth prevents cardiac syn by the action of 
chloroform.—Rolin Матуге : e reduction of do- 
mains by a substitution with m complex variables, 
and tbe existence of а mngle invariant point.—Luigi 
Fantappié: A class of analytical functionals. — H. 
Mineur: Waves of discontmuity of the second order 
in an Einstein univeqse. — Henn Bénard: The limit 
of the laminar regime and the turbulent regime, 
revealed by the a ce of clear alternating 
vortices —Farid Boulad Bey: The calculation of a 
continuous of any form' when given vertical 
elastic deformations.—Da Costa Lobo: Correlation 
between the solar promunences and the filaments. 
The agitation of the surface of the facule.. Results 
obtained with a large spectroheli ph set up at the 
astronomical observatory of the University of Colm- 
bra. This instrument is identical in dimensions and 
characteristics with the instrument installed by M. 
Deslandres at Meudon Observatory, and the results 
from one station will serve to fill u gaps. caused by 
bad weather at the other.—W. Н. Keesom: The 
curve of fusion of helium. Data are given for pressures 


and temperatures ranging from 77-09 cm. of m 

on the helium bath (T. an to 0-057 cm. (T. cud 
—G. Darrieus: A relation between the gravitation 
constant and other fundamental constants.—Henri 
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Malet: The mathematical synthesis of tbe laws of 
electrodynamics.—A. Dauvillier: The raphy 
of X-rays of large wave-length.—Mlle. J. Liquier. 
The variation of the cage of solutions of 
quinine salts as a function o фе h en-ion con- 
centration. The rotatory power of asparagine and 
the salt effect.—Salomon Rosenblum: The retar- 
dation of the X-rays by matter.—Georges Fournier : 
The absorption ub the B-ràys by matter.— Henn 
Belliot : iments on photographic solarisation. | 
—A. Boutaric and Mille. С. Perreau: The exist- 
ence of two zones of Esai Ain the gius don 
of certain suspensions by electrolytes wi valen 
and tetravalent cations.—P. Brun: The miscibility 
of quaternary water-alcohol mixtures. Details of 
the study of miscibility of mixtures of ethyl alcohol 
and water with two other alcohols not miscible with 
water, isobutyl and isoamyl alcohols.—Pariselle : 
The tartrates of pyridine and quinoline.—A. Р. 
Rollet: A new colorimetric determination of nickel. 
The colour reaction ‘utilised is produced by the 
oxidation of nickel dimethylglyoxime and will show 
00005 mgm. nickel in г c.c.—René Girard: The 
action of saline solutions on the ferrous metals.— 
Mile. Bardon and Mme. Ramart: The action of 

o-magnesium derivatives on the glycidic ethers. 
— Mlle. Marthe Montagne: Researches concerning 
the action of organo-magnesium derivatives on some 
fatty dialkylamides.—E. E. Blaise and Jean Miliotis : 
Reeearches on the transposition of functional groups. 
—Jacques Bourcart : The od of the Bouches 
de Cattaro (Jugoslavia).— ubet: Erupton 
of the of La Fournaise, December 29290 April 
1926.—V. Agafonoff: The genesis of e black 
earth and other soils in the neighbourhood of Cler- 
mont-Ferrand.—Ch. Jacquet: Researches on the 
radio-active springs of the Puy-de-Dóme.—Henry 
Hubert:. The general movements of the ат in 
western África. — M. Bridel апа C. Béguin: Bio- 
chemical researches on the composition of 5айх 
triandra. Preparation of rutoxide, ine, and 
а new glucoside hydrolysable by-emulsion, salidroxide. 
The leaves of this plant contain glucoside, which can 
be hydrol by rhamnodiastase and a glucoside 
which under the action of emulsmon gives an essential 
ou smelling of rose.—René Souéges: The embryo- 
geny of the Ішасее. The development of the 
embryo in Миса? comoswm.—]ules Amar: Ob- 
servations on the cellular pigments.—G. Lafon: The 
intimate mechanism of muscular contraction. — 
Charles Perex: The sexual characters of the caudal 
fin in the Galatheideer.— René Fabre and Henn 
Simonnet Study of the photo-sensitising action of 
haematoporphyrine.— Е. Viés and А. de Coulon; 
The receptivity of the organism for grafts of tumours, 
in relation with the iseolectric points of the tissues.— 
L Lutz: The soluble ferments secreted by the 
Hymenomycetes fungi Reducing actions. — E. 
Fauré-Fremiet and . Laura Kaufman: Remarks 
con ing the curve of annual decrease of eggs laid 
by the domestic fowl.— Constantino Gorini: The 
stimulation of the bacterial activities in milk.—A. 
Paillot: The etiology and idemiology of the 
Gatime of the silkworm, or the transparent head 
disease —H _ Bordier: The action of diathermic 
d'Arsonvalisation on synovia. 
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Bulletan of tha National Rewearch Oonnal, Vol. 10, Part 4, No. 54: 
Quantum Principles and Line Spectra Ву Prof. J. Н. Van Vleck. Pp. 
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Evolutionary Physiology. 
HE presidential address to Section I (Physiology) 
delivered by Prof. Leathes at the recent meeting 
of the British Association in Oxford was so remarkable 
in its width of view that it may be said to constitute a 
landmark amongst such addresses. In the past the 
main objects of physiological research have seemed to 
be two: first, to investigate the chemical nature of the 
substances which enter into living matter, or perhaps 
it would be better to say recently killed matter, and 
secondly, to invent imaginary machines which in their 
working would resemble the functions of living beings. 
But even if the second object were completely attained 
(and in no single case has this been done) it would still 
leave unanswered, as Sir Charles Sherrington has 
pointed out, two fundamental questions—namely, first, 
how such machines are built up out of the formless 
protoplasm of the egg, and secondly, how mind inserts 
itself in matter. Leaving the second question aside as 
too profound to discuss even in the pages of NATURE, we 
may note that Prof. Leathes boldly grapples with the 
first : he discusses the nature of life itself, as well as the 
chemical nature of the substances with which it deals. 
The first and most obvious explanation of the 
phenomena of life which suggests itself is that these 
peculiarities are due to the chemical nature of the 
compounds which enter into protoplasm. These Prof. 
Leathes classifies as proteins, nucleic acid, lipoids 
(compounds of the higher fatty acids), and sterrols. 
The proteins have been shown to be long chains of as 
many as тоо links, each link consisting of an amino- 
acid. As all chemists are aware, these acids have, as 
their name implies, a basic as well as an acid ‘ hand’ ; 
and they owe their ability to form chains.to the fact 
that each with its basic hand can grasp the acid hand 
of its neighbour. But, as Prof. Leathes tells us, there 
are only about twenty amino-acids known, and the 
infinite variety of proteins must be due to the order 
and number of the links which are put together. In 
this order lies one of the fundamental secrets of life, 
namely, that of assimilation. Modern research on 
digestion seems to show that the organism does not 
incorporate ready-made blocks of protein into its 
structure, but first of all breaks up these blocks into 
their constituent amino-acids and then mysteriously 
reassembles them in its own proper order. Theanalogy 
of & crystal segregating from its mother-liquor will not 
help: in this case we have to do with a rigid frame- 
work of similar atoms, bound together in a solid, and 
life is only manifested in a fluid medium. Ina crystal, 
moreover, the particles which are added to the crystal 
face are similar to those already constituting it 
and. previously exist as such in the liquid, but 
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in the formation of protein chains a varied assort- 
ment of amino-acids is added according to a definite 
scheme. To build up the chain by the elimination of 
the elements of a molecule of water as each link is 
fastened to the next requires the expenditure of energy. 
This energy is supplied either by the radiant energy of 
the sun or by the oxidation of some other compound. 

The mystery of life is not the creation of energy ; 
it is essentially, as Prof. Driesch put it in a forceful 
adtiress delivered this year, in London, the ‘ control’ of 
energy—the control which out of a chaotic assemblage 
of materials whirling about in the fluid builds up a 
definite specific structure. The word ‘regulation’ 
coined by Driesch about 1895 to denote the mode of 
activity of his ‘entelechy’ and abhorred by the 
mechanistic school of which the late Prof. Loeb was 
the principal ornament and exponent, is creeping back 
into the vocabulary of experimental embryologists like 
Spemann and von Uebisch because the facts with which 
they deal will allow of no other explanation. The 
number of possible permutations of the order of the 
links in these protein chains 1з almost infinite, so that, 
as we have seen, the structure of the unfinished chain 
discloses no necessity of giving rise to a completed chain 
of a particular kind. Prof. Leathes speculates as to 
whether an occasional ‘ permutation’ in this order 
may not be the cause of what biologists term a mutation. 
It is greatly to be desired that this word ‘ mutation’ 
should either be rigidly defined or else removed from 
the scientific vocabulary altogether. Sometimes it is 
used to denote any change whatever in the hereditary 
potentialities of an organism, and then to say that 
evolution is explained by occurrence of ‘ mutations ’ 
is merely a truism. But the fact that this is a truism 
1s often illegitimately employed to support another 
theory, namely, that violent and sudden divergences 
from type such as Prof. Morgan encounters in his 
cultures of Drosophila, and which form the ‘ sports’ 
familiar to every breeder and gardener, constitute the 
raw material of evolution. 

All the evidence at our disposal is hostile to such a 
suggestion : these ‘ mutations,’ though they are certainly 
hereditary, are all characterised by weakened vitality 
and are unable to hold their own in the struggle for 
existence. This fact has been ably expounded in the 
address to Section D given by Prof. Osborn and printed 
in NATURE of August 21, who, in order to emphasise 
the view that the changes by which animals evolve 
are widely different from mutations, introduces the 
word ‘speciation.’ Further, as Prof. Leathes wisely 
says, а mutation is not eternal This, indeed, is its 
most interesting characteristic ; the sport transferred 
to а natural environment, where, in the absence of 
dangerous competitors, it has a chance to survive, will 


NO. 2967, VOL. 118] 





after a certain number of generations revert to type ; 
like the feral pigs of Jamaica, which have gone back to 
the wild boar. We submit that the cause of a mutation 
is to be sought in the weakening or inhibition of one of 
the processes which make up the activity of tHe germ 
plasm, а weakening which under better conditions is 
transmitted to succeeding generations in ever-lessening 
degree and eventually disappears. 

Prof. Leathes eloquently discourses on the relation 
of function to structure and rightly states that physio- 
logists who study function are well fitted to make 
contributions to the doctrine of evolution. What is 
‘functional’ survives, and structure is the expression 
of function. This is shown by the fact that the same 
type of cell, the fibroblast, or, as embryologists term it, 
the mesenchyme cell, will develop connective tissue 
fibres and give rise to tendon at the end of & muscle, 
and will form and deposit calcium phosphate where 
bone is required. Every particle of bone, he asserts, 
is the response of the organism to the strains which 
the exercise of its members brings about. These pro- 
ducts of cell-secretion he terms irreversible, as opposed 
to the reversible changes which take place in muscle. 

The difference, however, is after all only one of 
degree Cary has shown that muscular fibrils are 
developed in mesenchyme cells under the influence of 
strain. In the embryo pig the gut-tube grows faster 
than its mesenchyme envelope, and the development 
of these cells into smooth muscles takes place in 
accordance with the elastic tension to which they 
are exposed, and, on the other hand, are not the 
osteoclasts which remove superfluous bone essentially 
identical with the osteoblasts which deposit it where 
it is required ? 

The fact is that the early exponents of evolution, 
being ‘naturalists and morphologists, had only а 
superficial knowledge of function, and any structure 
the meaning of which was not obvious was ascribed to 


“< chance’ variations which ‘happened’ to suit the 


environment. An example of this method of reasoning 
was the explanation of the dark pigmented spots found 
on the forehead of certain carnivora as devices intended 
to deceive their enemies into the delusion that the 
animal whilst asleep was really awake and gazing at 
them. As our knowledge of comparative physiology 
has progressed it has become more and more obvious 
that the whole body of the animal is an expression of 
its functions; or, as a zoologist would phrase it, of its 
reactions to its environment. 

That the functions of cells are reactions to their 
environment was demonstrated in a beautiful way by 
Nageotte. He took a piece of sterilised bone from a 
rabbit’s digit and implanted it in the cartilage of the 
ear. The introduced bone was soon surrounded by 
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‘fibroblasts’ drawn from the neighbouring fibro- 
cartilage and connective tissue. These invaded it and 
actually deposited new bone around it, although in the 
normal course of affairs these cells never would form 
bone. 

Prof. Leathes also discusses ‘ the conditioned reflex.’ 
This is most simply described as a new association of 
ideas, though Prof. Leathes interprets it as the 
establishment of a new machinery in the nervous 
system. The classical example is, of course, Pavlov’s 
wonderful work on the dog, in which the animal was 
made to associate the sound of a bell with the arrival 
of food. Ав a consequence copious secretion of saliva 
was produced by the sound of the bell. Koffka in his 
book “The Growth of the Mind” has shown how 
powerless is the conception of fixed reflex arcs when 
examined in detail to explain the formation of the new 
associations. Leaving this special difficulty on one side, 
however, Prof. Leathes truly remarks that the establish- 
ment of new functional relations is only of importance 
in evolution if this rise of new functions—in a word, 
the acquisition of new habits in the parent—affects the 
offspring so that the establishment of the same 
functional relations in them is effected more and more 
easily as the generations succeed one another. As most 
people are aware, this is at once the most fundamental 
and at the same time the most hotly disputed question 
in biology. Pavlov has asserted that he has demon- 
strated, by his experiments on mice, that conditioned 
reflexes in parents do affect the children. These 
results have been received by the supporters of ‘ chance 
variations ' with the same incredulity with which they 
have received other similar results obtained by 
investigators of less world-wide fame than Pavlov. 
Prof. Leathes, as an impartial outsider, whilst awaiting 
confirmation by Pavlov himself of his own preliminary 
work, seeks to conciliate the more violent opponents by 
the use of the phrase ‘ parallel induction.’ 


By this phrase is meant the theory that whilst’ 


the body is incapable of affecting the germ cells which 
are embedded in it, yet an external influence may at 
one and the same time affect the body so as to provoke 
а new reaction and thus initiate a new structural 
change, and also affect the germ cells so that the next 
generation will show the same structural change. 
Surely this theory may aptly be described as the last 
ditch in which the opponents of the inheritability of 
acquired habits are prepared to die. Can it be 
sertously maintained that external changes in light 
and temperature can penetrate the somatic tissues and 
alter the deeply-seated germ cells, and yet that the 
body, which is in close physiological relation to these 
cells, is powerless to affect them ? 

Prof. Leathes makes a striking reference to the 
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coincidence of the rediscovery of Mendel’s laws of 
segregation in the hybrid offspring of different breeds, 
and the cytological discovery of the coming together 
of paternal and maternal chromosomes in the matura- 
tion of the germ cells and their subsequent disjunction 
into different cells. This ‘meiosis’ has been widely 
accepted as the physical basis of this segregation, and 
it is an hypothesis of seductive simplicity to take this 
view. But the whole history of physiology ought to 
warn Prof. Leathes of the peril of accepting siniple 
mechanical explanations such as these. Again and 
again physiológists have believed themselves to be on 
the verge of simple physical explanations of vital 
functions, such as the diffusion of water from the blood 
through the glomerulus of the kidney, or the passage 
of oxygen through the alveolus of thé lung, and each time 
closer examination has proved how disappointing and 
ilusory such explanations are. Їп that wonderful 
school of cytological and Mendelian research established 
by the late Dr. Bateson in the John Innes Horticultural 
Research Institution, a body of devoted students have 
been studying Mendelian problems for years, and Miss 
Sverdrup's discovery that there are nine sets of 
independently segregating characters in the pea, but 
only seven chromosomes, is a result of just the same 
kind as physiologists have obtained in other fields. 

In conclusion we may say that Prof. Leathes’ 
eloquent appeal to his fellow physiologists to study 
functional evolution has our warmest sympathy. We 
feel convinced that if they respond to this appeal the 
whole aspect of evolutionary philosophy will be 
enormously changed and improved. ` 








The Assaying of Brabantius. 


The Assaying of Brabantius and other Verse. By 
C. S. Sherrington. Pp. iv+67. (London: Oxford 
University Press, 1925) 45. 6d. net. 


HIS book of poems should interest all lovers of 
literature, not merely because of its author's 
eminence in the scientific world, but also for its own 
artistic quality. It contains the most accomplished 
verse that has been published in England by any man 
of science ; and one of the most remarkable facts about 
it is that the point of view throughout is purely artistic. 
The poem on Keats, for example, is а poem of joy in 
the artistic handling of words. It shows them “ in 
music swayed attire," shadows moved by the fire of 
thought. It shows them as “ raised trumpets blown 
at morn,” or as “foamed sea-capes calling through 
mist.” It does not talk philology, but it finds them 
“still across this day of ours weaving fancy's storied 
woof." 
The philistine who prides himself on his superiority 
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to 'words' and on his inability to express his own 
ideas has conquered a large section of the literary 
world in recent years. Under а new disguise, as the 
advocate of a crude realism, and the opponent of what 
he calls ‘ rhetoric,’ he has succeeded in conviilcing the 
thoughtless sections of the public that the incomparable 
language used by the rhetorical author of “ Paradise 
Lost," with its infinitely subtle lights and shades, is 
less vividly expressive and less full in content than 
the broken-down jargon of the streets. Violence, the 
schoolboy use of the most conventional ' scarlet words,’ 
is mistaken for strength, while the true use of language 
аз an exquisite intellectual instrument, capable of the 
most precise expression of the subtlest ideas, is mistaken 
for smooth insipidity or what lisping school-girls now 
call, under the influence of weak-minded newspaper- 
ridden teachers, ‘lack of guts.’ 

We are living, artistically, in an Aristopbanic 
comedy, Prof. Ward in his really profound “ Pluralism 
and the Realm of Ends ” draws largely on Tennyson to 
elucidate some of the subtlest philosophical ideas of 
modern times. At the same moment a child of sixteen, 
quite unaware of any of those ideas, announced to her 
friends in Chicago lately, “ I cannot wead Tennyson. 
He is so tewwibbly twite. But there’s a poem in the 
Litile Weviezm this month which I simply adore. It’s 
so wed-blooded. It's about а bwothel" This is an 
extreme case; but it is а perfect illustration of the 
ignorance and conceit which have been allowed to mis- 
lead the arts, during the last decade or two, into the 
insane cbaos where so much of the recent work has been 
floundering. It seems possible that if merely literary 
criticism cannot save the arts from self-destruction, 
the scientific mind may have to come over and help 
them, in the interests of our civilisation, with а little 
cool lucidity, and & few elementary lessons in rhythm, 
order, proportion, symmetry, and all that these things 
imply. When first principles go into the melting 
pot we may even have to re-demonstrate to our 
sesthetic agnostics that twice one is two. But science 
and art have one great common ground, in the ultimate 
unity of beauty and truth. That ground has never yet 
been fully charted or explored. The day may come 
when the golden mathematics of music, in its ascensions 
to heaven, and its unexpected opening of celestial gates, 
may unlock some of the most baffling problems of 
philosophy. Even now, when philosophical terms fail 
us, we can point to certain movements in а Beethoven 
symphony and say, “ There—that is what I mean," 
not as an emotional, but as & logical solution. In the 
meantime it is all to the good that Sir Charles Sherring- 
ton in his lines оп Keats appreciates so justly the 
msthetic values of language. Words, to him, are not 
mere lifeless counters or labels, but creatures of the 
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heart and mind of man, evolved through ages and 
having messages of “ heavenly things to tell”: 
Words, deliverance of joy, 
Words, blithe feet that move in dance, 
Flute-throat words of girl and boy 
Poaning the spring's advance, 
Weeting death not nor mischance ; 


Words, heaped torrents swollen with rain, 
Words, clond voices league-long blown, 
Words, begotten of human pain 
Grief-matured through nights of moan ; 
Words hke bell-towers sobbing in stone. 


Art, as I suggested above, has its chaos; but 
philosophy has certainly its confusions. There is no 
precision of expression like the precision of great poetry. 
Modern thought would have been a century ahead of 
its present stage if certain famous philosophers had 
been able to express their ideas with the profound 
lucidity of Wordsworth’s ‘Tintern Abbey." Sir 
Charles Sherrington’s own verse has not that limpid 
depth. He is often a little wilfully tortuous and so 
he deliberately limits its effectiveness. But he strikes 
many chords that hnger in the memory, and in his 
enthusiasm for great poetry his book is of real value to 
both science and literature. 


The great dead—not they he dumb, 
Nor are their lips stopped wıth clay. 
Listening fresh to therr gravee come 
АП the new-born every day. 

We that breathe speak less than they. 


There are many glowing pictures in the narrative 
poem entitled “ The Assaying of Brabantius," of which 
perhaps the most immediately striking is the description 
of the sea-robbers’ attack upon the lordly pleasure- 
house wherein Brabantius was losing his soul : 


Where throngs 
Of slaves flowed dancewise and made songs 
To please the fanswept dwellers there 
Pavilioned over perfumed aur. 
And how upon them broke a day 
Brought, trespassing their sun-caped bay, 
Fierce urgéd purple hulls of ships 
With tumult filled from brine-caked lipe, 
And ear-ringed robbers little loath 
Shook loose their knives, and, hoarse with oath, 
O’erleaping row-bank, thwart and oar, 
The beaked keels grounding, swarmed ashore 
To clamber up the milky flights 
Of graded marbles, till the heights 
They won, and swept the pillared shade m 
Of court and dome and colonnade, 
And slew, nor in their slaying stayed 
Till all the dazzling streets bereft 
Of life they left, and pool-strewn left 
As market-stones are with wine lees 
With blood the burnished terraces. 
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The influence of William Morris will perhaps be 
discerned in this. Here, as elsewhere, the remarkable 
fact is that there is scarcely a sign anywhere in the book 
that the author is interested in anything but his art. 
He never touches upon any scientific subject. But 
the scientific quality of his mind is revealed in the 
analysis of character in the “ Assaying of Brabantius,” 
which is certainly different from anything in William 
Morris, and more modern in feeling. It shows itself 
also in the sonnet entitled “ Speech ” 


And thus accomplished, after lapse of time, 

Dear moed of converse binds life's scattered ones, 
With healing of the schism of old prime 

As light rejoins the pulses of old suns. 


Fragmentary quotation, however, is unjust to the 

book. It emphasises the somewhat deliberate archa- 

ism, and the twisted phrasing. Twisted though it be, 

it is artistically twisted, and there is a gleam of beauty 

on almost every page. The sonnet on Oxford is one 

that none of her sons and lovers who read it will easily 

forget : 

The night is fallen and still thou speakst to me, 

What though with one voice sole, with accents many, 

Tongued turret and tongued stream, tracked pasture 
fenny, 

And cloister spirit-trod, and centuried tree; ^ 

And, bondsmen loosed in Time's tranquilhty, 

Thy bell-dischargéd hours . .. 

And now, below, through shadows starred, a boat 

Steals by me laden with singing and young laughter 

And, higher, а wide-flung casement casts afloat 

Pulses of waltz the which white robes sway after ; 

Sworn Priest of Beauty, these thy shrines among, 


That kneelst with old folk and that dancest with, 


young. 
ALFRED Novzs. 





The Atom Again. 

(1) The Basis of Modern Atomic Theory. By C. Н. 
Douglas Clark. Pp. хх+ 292. .(London: Methuen 
and Co., Ltd., 1926.) 8. 6d. net. 

(2) Die Конон der chemsschen Atome: Mecha- 
msche Theorien in Physik wnd Chemie. Von Prof. 
Dr. Arthur Korn. Рр. 159. (Berlin: Georg 
Siemens, 1926.) 7'50 gold marks. 

HATEVER properties may ultimately be 

assigned to the átom, there is one which cannot 
be omitted—its power to seize and captivate the 
human mind. In fact, if we judged by the output of 
the printing press in the last few years, we might not 
unfairly assume that no sooner does any one fall 
within the sphere of influence of this radiating person- 
ality than he is seized with an irresistible determination 
to go home and write a book about it. Nor is this 
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proselytising “zeal confined to the pure physicist, whose 
protégé the atom may be presumed to be. We have 
books’ on the atom, some of them quite well done, by 
chemists, by mathematicians, by technicians, and by 
journalists, and addressed to all sorts and conditions 
of readers. Thus we have “Atoms for Amateurs,” 
“Atoms for Adepts," “Atoms for Adolescents," 
“ Atoms for Archdeacons," “ All about Atoms for 
Anybody "—these are not the exact titles, but they . 
indicate the scope of the volumes well enough—in 
fact, there seems to be a determination that no class 
of reader shall be left without an exposition of the 
subject suited to his condition and attainments. Аз 
these volumes continue to pour forth—there are two 
fresh ones before us as we write—we must assume that 
they find purchasers and readers. If we add to these 
the enormous output of serious scientific contributions 
from the many laboratories engaged in investigating 
the structure and properties of the atom, it is clear 
that this infinitesimal particle exerts an attraction 
unique in the history of science over the minds and 
imaginations of many types of men. 

These reflections have been induced by the almost 
simultaneous appearance of the two volumes the titles 
of which are given at the head of this review. These 
differ in almost every conceivable way. One is in 
English, and is by a lecturer in chemistry ; the other, 
in German, by a professor in a technical institute. 
One is a compilation involving an enormous amount 
of reading and abstracting; the other is,an account 
of the author’s highly individual speculations. They 
have only one thing in common. Both authors have 
been seized and fascinated by the subject, and cannot 
rest until they have expressed their enthusiasm in 
‘print. This, after all, is the only legitimate excuse 
for writing a book. 

(т) Mr. Clark, in his enthusiasm, has read omnivor- 
ously and abstracted widely. In 282 pages he makes 
a clean sweep of the subject from Lucretius to Bohr, 
Sommerfeld and Debye. There can scarcely be any 
paper dealing with the atom which Mr. Clark has not 
consulted, and very few of which he does not make 
some mention. To have condensed so much into so 
small a space is a miracle of compression, and his 
difficulties have been increased by the fact that, asa 
chemist, he has thought it necessary to devote an 
appreciable part of his volume to the theories of 
Langmuir, Lewis, and the physical chemists which a 
physicist, straitened for space, would probably have 
been content to treat in а much more summary manner 

It has evidently been the author's.aim to include 
some reference to everything which has been either 
thought or discovered about. the atom. То give 
anything like an adequate account of the subjects 
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touched upon in this book would require many volumes 
of equal size, and the anthor's treatment of the different 
parts of the subject is necessarily very brief and 





summary. We must confess to a personal prejudice . 


against the author who skims lightly from flower to 
flower without extracting the last drop of nectar from 
each, and quotes formule without giving an adequate 
notion of the steps by which they are derived. For 
- us, not only the chief value but also the main pleasure 
of science lies in the process rather than in the product, 


and we were inclined at first sight to regard Mr. Clark’s 


book as falling under the ban of superficiality. 

A closer reading, however, convinces us that the 
book performs a very useful piece of service. In 
geography we have original books of travel which give 
us minute accounts of various peoples and places; 
we have text-books, more or less voluminous, which 
give abstracted accounts of larger areas; and finally 
we have the atlas and gazetteer, which is content to 
tell us what places there are, and where to look for 
them; and each type of work has its uses. Mr. 
Clark has provided us with a gazetteer to the atom, 
and on turning over its pages one realises how much 
such a gazetteer is needed for this vast and ever- 
expanding tract of human knowledge. From this point 
of view the book is excellent. The student who uses 
it, and any one who is working on atomic physics 
may be recommended to do so, will find it a mine of 
information as to what there is to be known about 
the subject, while admirable lists of references and 
two good indexes will tell him precisely where to look 
for the information required. When next we are 
troubled by vague memories of a paper in some for- 
gotten journal, by an author whose name we cannot 
for the moment recall and containing results which 
were probably important if we could only remember 
what they were, we sball certainly turn to Mr. Clark’s 
book for assistance, and, if the paper has any reference 
to the atom, we sball not turn in vain. 

We cannot congratulate the publishers on their 
share of the production. We recognise, with regret, 
that we cannot expect very many pages of print for 
8s. 6d., and in this respect the publishers have not 


been ungenerous. The artificial increase in the mere 


bulk of the volume, produced by printing it on 
absorbent peper and appending а catalogue of general 
literature, adds nothing to our sense of its value, and 
does detract very materially from its appearance. 
The binding is poor and unattractive. The text is 
good enough to deserve a better dress. 

(z) Dr. Korn’s book differs widely in its purpose 
from the one we have just been considering. Whereas 
Mr. Clark records, almost without comment or criticism, 
the diverse views which are still current on atomic 
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constitution, Dr. Korn’s purpose is to develop and 
to popularise a highly individual theory of his own. 
He feels that his theory, as expounded in various 
papers in the Physthalssche Zeitschrift and elsewhere, 
has not received the attention it merits ; and surmising 
that this may be due to its highly mathematical form, 
he presents his views, in the present volume, in a way 
which he thinks will be within the capacity of physicists. 
to apprehend. It is clearly outside the province of 
a book review to criticise original work of this kind. 
In brief, Dr. Korn proposes to add to the positive and 
negative particles which are known to be present in 
the atom, a third class of particles, gravitating particles, 
the existence of which has not yet been demonstrated 
experimentally. He then modifies the law of force 
between the particles by introducing an exponential 
term into the Coulomb law of force, and on’ these 
assumptions builds up a series of atomic structures 
the properties of which approximate, with some con- 
siderable degree of precision, to the properties of the 
known elements. | 

We think that physicists are more likely to Те 
deterred from accepting Dr. Korn’s theory by his 
assumptions than by his mathematics. The quantum 
theory in its applications to the Rutherford-Bohr atom 
is flowing on in a full current which shows no signs of 
abating. Unless and until it meets with some un- 
expected and quite unsurmountable obstücle, it is un- 
likely that the main'stream of atomic science will turn 
back to flow along the alternative channel which Dr. 
Korn provides. Physicists, however, who wish to 
investigate this channel for themselves will find the 
theory excellently and fully expounded in Dr. Korn's 
book. J. A. CROWTHER. 





Aurora Polaris. - 


Australasian Antarctic Expedition, rQ11—14. Scien- 
tific Reports, Series В, Vol. 2, Part 1. Records 
of ihe Aurora Polaris. By Sir Douglas Mawson. 
Pp. 191 +6 plates. (Sydney, N.S.W.: Alfred James 
Kent, 1925.) 155. 

N view of the connexion between ionisation in the 

. upper atmosphere and the propagation of radio 
waves, special interest is likely to be taken at present 
in observations of the aurora and related phenomena, 
particularly in the regions where the aurora and asso- 
ciated ionisation are most strongly developed. The 
records of the aurora polaris from the Australasian 

Antarctic Expedition present the detailed observations 

from the three stations occupied by that Expedition 

between rgii and 1914, and will be followed by two 
other parts in the same volume—“ Records of Magnetic 
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Disturbances " and “ Records of the Range of Trans- 
mission of Wireless Signals." 

All three stations were situated fairly close to the 
southern auroral zone, a belt about the magnetic axis 
of the earth, but at some distance from it, in which 
auroral display is very frequent. Two of the stations 
were situated on the Antarctic coast and lay within the 
zone; the third, on Macquarie Island, lay outside it. 
Observations at Cape Denison (the main headquarters 
in lat. 67° oo' S., long. 142° 40’ E.) were far more com- 
plete than at Macquarie Island (lat. 54° 30’ S., long. 
158° 57’ E.) or at Queen Mary Land (lat. 66° 20’ S., long. 
95° оз” Е.), which formed the western base of the Ex- 
pedition. When combined with the results of previous 
expeditions, consideration of the azimuths in which 
the aurora was most frequently and least frequently 
observed from the different stations enables one to fix 
approximately the point of intersection of the mag- 
netic axis with the surface of the earth in the southern 
hemisphere. This point lies, roughly, half-way be- 
tween Cape Denison and the geographical south pole. 

The visual observations of the aurora at the Cape 
Denison station are the most complete of their kind for 
any Antarctic observatory. The programme could not, 
however, be carried out as planned, since unfavourable 
weather rendered impossible the proposed photographic 
determination of the height of the aurora. The general 
sequence of events is what might be expected at a 
station lying a little within the auroral zone. The 
aurora 15 most frequently seen in the northern quadrants 
and least frequently in the southem. The normal 
quiet day sequence comprises a series of approaches 
from the north and retreats from the station, the 
aurora often pessing overhead in the early morning, 
though the late afternoon is also favoured by the ap- 
pearance of aurora near the zenith. During auroral 
storm periods, greater light intensity is accompanied 
by more vivid coloration and greater movement. 

The most spectacular effects (the “ intensity maxi- 
mum”) occur, however, shortly before midnight, at 
which time the aurora may pass to the south of the 
station. After the maximum southerly extension, the 
curtains may wane and retreat to the north, or rapidly 
spread in the heavens as a sheet of brilliant nebula. 
These very bright manifestations appear to be special 
phenomena superposed on the normal quiet day cycle, 
and it is worthy of note that certain short magnetic 
storms of “ special {уре ” 1 seemed also to be unusual 
phenomena occurring chiefly in the winter months.and 
always very close to the time of the auroral intensity 
maximum at Cape Evans. 
^ The local mean time of the intensity maximum differs 


i "Bnrüsh (Terre News) Antarctio Expedition, 1910-19", * Terrestrial 
M нр. 370; = Obeeryabons od the AUTOGR," p. 34. 
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&t the various Antarctic stations and seems to occur, 
аз in the north, shortly before local magnetic mid- 
night, defined as the time when the station, the mag- 
netic axis of the earth, and the sun all lie in the same 
plane. This relation is not indicated for the Queen 
Mary Land station, where, however, the observations 
were not so complete as elsewhere. Observations at 
the Macquarie Island station lying outside the auroral 
zone were also less complete than those at Cape Denison, 
but sufficient to show that strongly coloured displays 
were more marked at this station than at the others 
and often persisted for a long time. 

Though the statistical method used is the only one 
adapted to bring out clearly the relative frequency of 
the aurora at different times of the day and its distribu- 
tion in azimuth, an exceptional similarity in form is 
sometimes observed at the same time on successive 
days. These repetitions of form are much more strik- 
ing than the repetitions occasionally observed on mag- 
netograph traces, as indeed seems reasonable, since the 
magnetic disturbances are probably closely correlated 
with the average intensity of display in the auroral 
zone. This circumstance is probably in some measure 
responsible for the fact that the correlation between 
auroral activity and magnetic disturbance found by 
the British (Terra Nova) Antarctic Expedition was not 
more pronounced. 

Special attention was paid by Sir Douglas Mawson 





to the observation at Cape Denison of the trend or 


orientation of the relatively straight auroral bands 
(arches) when near the zenith, which are a special 
feature of the early morning quiet day maximum. 
These were found to show a definite anti-clockwise 
rotation, a movement which may conveniently be ex- 
pressed by the statement that the arches pointed 
roughly towards the sun during the -dark hours 


.when observation was possible. Probably, how- 


ever, chief interest will be taken in the section of the 
report which deals with the observations of very faint 
auroral phenomena in the form of haze patches and 
arches. These very faint manifestations were quite im- 
possible of discernment until the eye became fully 
accommodated to the dark, and could only then be 
seen by the most acute of the observers. They were 
seen to maintain themselves for many minutes and 
often for several hours, waxing and waning in intensity. 
The report does not, however, indicate what criteria 
were applied to distinguish these faint auroral effects 
from the night luminous clouds which have been ob- 
served elsewhere at a height of about 80 Кш, 

Careful perusal of the report will probably leave the 
reader with the feeling that our knowledge of the 
aurora in high latitudes is still very incomplete and 
that, even in the field of investigation covered by the 


368 


expedition, there is much which requires further study. 
The occurrence of the very faint phenomena is a case 
in point. The anomalous behaviour of the aurora at 
the Queen Mary Land station furnishes another 
example, the fairly even distribution of the aurora in 
different azimuths at this station being difficult to 
explain in view of the relative infrequency of its occur- 
rence in the zenith. 

The enhancement of the diurnal variation in the 
magnetic elemehts in high latitudes on disturbed days 
during the winter indicates an associated ionisation com- 
parable with that due to sunlight, and there seems no 
doubt that this ionisation is responsible for the interest- 
ing correlations between auroral and magnetic activity. 
Whether any effective correlation exists also between 
auroral activity and radio transmission in and across 


the polar regions is not known, but the promised Part - 


3 of the present volume should throw some light on this 
question. : 

. Quite apart from these interesting correlations and 
the laboratory work in progress to determine the 
properties of the radiations responsible for the aurora 
and the constitution and form of matter which emits 
the auroral light in the upper atmosphere, an immense 
amount of research is still required to clear пр the 
position. More determinations of height and more 
spectroscopic observations, particularly at great 
heights, are required at widely separated places and 
especially in the Antarctic. More work is necessary to 
determine the cause of the occurrence of unusual 
colours during unusually active displays and to deter- 


mine the wave-lengths of the weaker lines of the: 


spectrum and their relative intensities. The relation 
between the light of the night sky and the occurrence 
of the auroral green line seems to demand further 
investigation, as also the fact that the polar aurora 
` appears nearer the magnetic axis of the earth in storm 
periods, while the occurrence of an aurora in low lati- 
tudes is on occasions of world-wide magnetic disturb- 
ance. 

This list of problems is only a small selection from a 
very large number which require investigation before 
the accepted outline theory of the origin of aurora can 
usefully be elaborated. 


Our Bookshelf. 
Fourfold Geometry: being the E 


the Fowr-Dimensional World. By David Beveridge 


Mair. Pp. уш+183. (London: Methuen and Co., 
Ltd., 1926.) 85. 64. net. 
Му. Mar states clearly in his preface the scope of his 
book, which deals essentially with the elementary 
geometry of a four-dimensional continuum of space 
and time, the existence of straight lines being assumed. 
His aim is to prepare the ground for an understanding 
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of relativity geometry rather than to treat his subject 
as a special case of general manifold geometry. The 
terminology is evidently chosen from this point ‘of 
view, and the distinction between ‘time-like’ and 
*space-like" vectors is made early in the book and 
used throughout. 

The author begins with an account of the line vector 
from which he builds the area, volume and super- 
volume vectors. He explains geometrically his frames 
of reference or lattices in two, three, and four dimensions 
in turn, deals with combination of vectors, defines 
the tensor operator and establishes the invariants for 
transformation of lattices. Ав examples he discusses 
the velocity vector, derives the Lorentz transformation 
and gives & brief account of the motion of a particle. 
One feels, however, that these results are not so much 
illustrations as part of the scheme of the book. 

From the first the notation is carefully explained 
and chosen to foreshadow and fit the tensor operations 
which thus emerge naturally and easily. The style 
islucid and precise. Such terms as ' perpendicularity ^ 
and ‘ parallelism,’ for which new definitions are needed, 
are treated with admirable clearness. The dependence 
of results upon the straight line hypothesis is 
emphasised, and it is shown how the removal of 
this restriction leads to the wider problems of the 
curved fourfold, which, as Mr. Mair points out, are 
beyond the scope of the book, although he indicates 
the use of the geodesic. The idea of invariance for 
different lattices is well streased so that the reader 
cannot fail to realise its importance. A knowledge of 
Cartesian geometry is assumed, but very little more. 
The careful di and well-thought-out exercises ' 
interspersed in the text, together with solutions at the 
end, add to the value of this stimulating little book. 


Essentials of Systematic Pomology. By Prof. Brooks 
D. Drain. (The Wiley Agricultural Series.) Pp. 
у+284. (New York: John Wiley and Sons, Inc. ; 
London: Chapman and Hall, Ltd., 1925.) 135. 6d. 
net. 

Тнк increasing number of varieties of fruit and the 

uncertainties of commercial nomenclature render the 

study of pomology full of pitfalls, and the student 
and grower alike will welcome Prof. Drain’s attempt 
to set forth the essentials of the subject in a lucid style, 
shorn of unnecessary detail. Though dealing with 

American conditions, the text-book should prove of 

value to workers in other countries also. In studying 

the principal varieties of hard and soft fruits the various 
points are tabulated into good and bad characters, 
with notes on distribution and extent of cultivation. 

Various keys for the classification of apples are con- 

sidered, that of Carpenter and Stafford being regarded 

as the best, Shaw’s key for leaves and Кез group 
classification of the fruit also finding a place. Of 
special interest are the sections on fruit exhibition 
and judging, details of American rules being given 
with the appropriate methods of scoring points. 

Exercises for class work are suggested, with practical 

hints on the cold storage of soft fruits for examination. 

at later dates. A glossary of pomological terms and 

в certain number of references are included. 

The development of fruit varieties in North America 
has been closely connected with the settlement and 
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development of the country. The early explorers and 
settlers brought in varieties of fruit from their native 
lands, many of which successfully passed through a 
period of acclimatisation. Selection and breeding 
from these old stocks have resulted in the production 
of new varieties better adapted to the needs of the 
wing fruit industry. Inevitably, in ing con- 
ion of nomenclature has resulted, and therefore the 
American Pomological Society has drawn up a code 
of fruit nomenclature, in an endeavour to simplify 
matters. This code has been considered as the final 
umpire since about 1865, the last revision of -1923 
being that now in use. W. E. B. 


Grundsüge der Palüontologie (Palaosoologie). Von Karl 
A. von Zittel. Neubearbeitet von Prof. Dr. Ferdinand 
Broili und Dr. M. Schlosser. Abteilung т: Imverie- 
brala. Sechste verbeasette und vermehrte Auflage. 
Pp vii-733. 17 gold marks- Abteilung 2: Verte- 
brata. Vierte vermehrte und verbesserte Auflage. 
Pp. v- 706. 15 gold marks. (München und 
Berlin: R. Oldenbourg, 1923-24.) 

Bora geologists and zoologists are much indebted to 

Prof. Broili, of Мийїсһ, and the enterprising publishers 

of Zittel's “Elements of Paleontology,” for a rapid 

succession of new editions of this indispensable hand- 
book, keeping it up-to-date. It is & compendium of 
facts, with references to the scattered literature of the 
subject, such as are needed for research in many 
directions, and the arrangement of the matter, as 
originally planned by Zittel, makes it easily used. It 
still tends to be conservative in admitting new 
hypotheses or schemes of classification, and most of 
the additional resemble those of the first edition 
in being а illustrations of fossils rather than 
explanatory sketches. The work indeed retains all the 
essential features of Zittel's incomparable exposition. 
In the sixth edition of the section on Invertebrata 
the mollusca have been particularly revised with the 
aid of Prof. A. Naef and Dr. J. Schróder. In the 
fourth edition of the section on Vertebrata, the 
mammals, birds, and fishes have been revised entirely 
by Dr. Max Schlosser. Prof. Broili has thus supple- 
mented his own labours by securing the co-operation 
of other well-known specialists, and the result is an 
encyclopedic work which inspires confidence. There 
are more small misprints than should appear in 
technical statements that are so carefully edited ; and 
the additions sometimes necessitate changes which are 
not attended to in the context. Until however, 
another Zittel arises to re-write the whole from the 
ing, the minor blemishes incidental to patch- 
work cannot be avoided. 


The Natural History of the Oxford Distrid. Contribu- 
tions edited by Comdr. James J. Walker. Presented 
to the Members of the British Afsociation for the 
Advancement of Science, Oxford Meeting, 1926. 
Pp. vii4336. (London: Oxford University Press, 
1926.) ros. net. 

Ir was to be expected that the natural history of the 

country immediately surrounding a great and ancient 

university would have been studied with especial 
thoroughness. None the less, the naturalists attending 
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the Oxford meeting of the British Association must 
have been impressed with the richness and variety of 
the plant and animal life and with the great geological 
interest of the district, as revealed in this handbook. 
The very abundance of the material at their disposal 
must have added to the difficulties of the task which 
the editor and his fellow-contributors set themselves 
and di ed with such conspicuous success. The 
volume consists of more than twenty short articles by 
authorities on their respective subjects. It opens 
appropriately with sketches of the physical history of 
the land ~forms and various other aspects of local 
geology. These are followed by accounts of the botany 
of the Upper Thames, and of the birds, insects, and 
other animals of the Oxford district. The final 
chapters deal with the entomological treasures in the 
Hope Department of the University Museum, the 
wonderful ethnological series in the Pitt-Rivers 
Museum, and the fine collection of early scientific 
instruments formed by Dr. Lewis Evans and housed 
in the Old Ashmolean Museum. The handbook con- 
stitutes a summary, and provides a record of local 
species, which will be of permanent value to such 
members of the “University as are interested in bio- 
logical studies, as well as to naturalists generally. It 
is perhaps permissible to suggest that, for the immediate 
purpose of its compilation, something a little less 
technical in style might have had an even wider 
appeal. 


Clouds and Weather Phenomena: for Artists and other 
Lovers of Nature. By C. J. P. Cave. Pp.x+31+2 
plates. (Cambridge: At the University Press, i028) 
5s. net. , 

FOURTEEN years ago, the коре University Press 
published a book by Mr. Cave on “ The Structure of the 
Atmosphere in Clear Weather,” a well-known work on 
upper winds written by a meteorologist for meteoro- 
logists. “ Clouds and Weather Phenomena," which is 
also published by the Cambridge Press, is of a very 
different type, and while a work on clouds by Mr. Cave 
will undoubtedly be read by most meteorologists, the 
book is not intended for those engaged in the study of 
the weather but for the general public, and more parti- 
cularly for artists, whose knowledge of cloud forms is 
often shown by their works to be very slight. In ac- 
cordance with this object, the book is written in the 
simplest manner and contains scarcely any reference 
to meteorological theory. 

The first half of the text deals with the colour of the 
sky, including sunset colours, with rainbows, halos, and 
other optical phenomena, describing under what con- 
ditions and in which parts of the sky these are seen. 
The next section is devoted to clouds, the international 
nomenclature being followed and the types illustrated by 
twenty-two excellent photographs taken by the author, 
placed together at the end of the book. Some notes 
on the position and appearance of the moon at different 
seasons conclude the volume. Perhaps one may be 
allowed to express a doubt whether even an authority 
like Mr. Cave, backed by the Cambridge University 
Press, will be able to reform the ways of artists, but all 
meteorologists will extend a hearty welcome to the 
book and wish the attempt success. J. S. D. 
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Letters to the Editor. 


[The Editor does mot hold himself responsible for 

канш jn sed by his correspondents. Neither 

to return, mor to with 

ae pede of, rejected manuscriptis intended for 

this or any other part of NATURE. No motice is 
taken of anonymous communications. | . 
Всіепсе and Psychical Research. 


~ In NATURE of july 31, Dr ТШ , the well- 
known entomologist, reproaches Huxley for not 
being interested in the phenomena of what Sir Arthur 
Conan Doyle and others call spiritualism. Не ex- 
- tends this reproach to all who consider the claim that 
from “the of the medium ‘ psychic stuff,’ by 
the moulding of which А [the invisible operators] 
сап produce at will the phénomena of independent 
voice, levitation, аена cons of portions of the 
nalities, and so on," so highly improbable that 
ey refuse to spend their time and energy in the 
efforts required for obtaining or refuting proof. Yet 
it is by such limitations, and by them only, that 
science has hitherto obtained its results. 

No doubt Dr. Tillyard, guided by the experience 
which he gamed ee and successful career in 
entomology, would to investigate reputed cases 
of insects with bony skeletons suckling ther young. 
Why then should he be so hard on the physicist. who, 
on the ground of his experience, refuses to invéstgate 
levitation, or on the biologist who, mindful of 
Harvey's omne vivum 6x ovo, considers his time 
better spent in his usnal pursuits than in an investi- 
gation of ше a materialisations of portions of 


nalrties 

Dr. еа а evidenti ves of the scientific 
movement which disp the medieval church 
from its poerhon as the guardian of all knowled т 
natural as well as su tural. Why then shoul 
_object to that great majority of his Nahe onis 
who think that the change would be for the worse if 
they accepted the guardianship of the medium? 
This, however, is what i Dr Tillyard really advocates ; 
he is not satisfied with the liberty accorded un- 
grudgingly to any one willing to investigate even the 
most improbable phenomena; he wants physicists 
and biologi to leave “the broad шарча " of 
science and to enter ' The neglected sid KA "foul 
with mire and overgrown with noxious w " alon 
which the medium is anxious to guide them. 
science did во help, its name would be p 

J. Р. Lorsv. ` 





Ha Mr. Campbell Swinton, Dr. Lotsy confusea 
psychical research with spiritualism ; ; hé then 
me with ey for r 
i» bo terete in the latter If ho will sgan read 
the third ph of my агісіе 
ad o follow bra gically with tbe beginning of the 
fourth, he will Soc how fur he has wanered from my 
meaning. He then selects the rarest and most 
puzzling of all psychical phenomena, namely, the 
5 lastic moulding of teleplasm into forms re- 
sem m M. of duc d ge sha aa and says that 
I exten who refuse to consider 
thisasa valid B iuc d worthy of scientific study | 
This would be rather like & peasant who 
lived in the middle of Asia for refusing to believe in 
the existence of submarines when he had never even 
seen the sea! 
Dr. is quite sure about what I would do if I 
were confronted with reputed cases of ;' insects with 
bony skeletons suckling their young." I am not! 
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If one of our leading entomologists were to write to 
me and state that he had observed a case of one vi 
the higher pupiparous Diptera suckling its young, I 
should most certainly want to investigate it, though 
I t feel sceptical about his use of the term 
“ suckling.” The more improbable the reputed facts, 
the more I should consider the weight to be attached 
to the reputation of the man who made the state- 
ment. If the fact were vouched for by three entomolo- 
ists of the stan in their own science that Lod 
kes, and Richet hold in theirs, I should consi 

that a food case for mveshgation had been Pide 
out. e weak рош int of Dr. Lotsy's argument 18 
that he tnes to м а comparison between some- 
thing in entomology which has never been even 
‘reputed ' to occur and something 1n another branch 
of science which many leading men of science state 
clearly has occurred. m their presence under test 
conditions; во that the only question which remains 
is to decide whether 1t 18 really ttue or whether they 
are lars or under delusions. 

Ав for Harvev's e vivwm ex ovo, І doubt very 
much if modern biologists are compelled to 
this as a strictly accurate statement of the origin of 
life, Dr. Lotsy himself does not, for he 
has been trying for years to get them to accept 
instead his own emendation of omne vivum вх hybridol 
Personally I prefer Harvey's dictum, but I do not 
think that the first unit of] lfe that a on our 
world was either an egg or a hybrid. Moreover, the 
phenomena of teleplasm do not controvert Harvey’s 
statement. .For the E stuf’ jtself 1s ad- 
mittedly drawn from- the physical organism of the 
medium, and the medium i8 "ex ovo." Even if the 
ideoplastic moulding 1з really done, not under the 
control of the subconscious mind of the medium but 
by the will of an invisible o tor who has once 
lived in the flesh, that operator by- s оюп башы 
and admissions was once “ex ovo." The facts of 

ical research do not cowiradici any of the broad 
principles of biology. 

Finally, Dr. Lotsy makes the usual blunder’ of 
those w 0, knowing nothing of the elementary prin 
ciples of peychical. research, persist in zu 
medium. as the ide’ 1n the experiments, "whereas 
the medium is adit, in trance апд does not know 
what is going on. I can only t that the con- 
ditions of the experiments are j exactly what the 
researchers choose to make them; the facts can be 
studied and tabulated like other scientific facts. My 
plee 13 simply one for ce instead of obstruction 
in the attempt to obtain them. To y Dr. 
Lotsy’s last sentence, '' i Science do not so help, then 
her name is tion." К. J. TELYARD. 

Zurich, Switzerland, 

August 26. 





Mr. CAMPBELL SwINTON’s account in NATURE of 
August 28 of the ifcidents connected with the 
Combermere photograph is both inaccurate and 
E Since he uses my name во freely perhaps 
mnn permrt me to state shortly the true version. 

e Ss dr story, with the photograph, will be given 
in the next number of Psych. Scwnmce—the organ 


of the chic College. 
This photograph, which shows plainly the outline 
of an elderly man seated in ап armchair, was sent to 


me with the endorsement of the Combermere family, 
who шау be expected to know as much about the 
matter as their relative by marnage. On the back 
"was written that it was taken by a certan lady at 
the time of the old peer’s funeral, and that the 
shadowy figure was supposed to be the wraith of the 
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deceased man. This I showed (among fifty other 
psychic photographs) at the een's Hall, simply 
giving the facts as supplied by the family, and making 
по assertion myself, aince I had no personal know- 
1 of the matter. Shortly afterwards, several 
violent letters a r 
Swinton, in which he used such injurious terms as 
“photographic fraud." As to the seated figure, he 
gave in successive letters three different contradictory 
explanations; the first that ıt was a photographic 
flaw, the second, that tbe butler had t into the 
room and seated himself in the chair; and the third, 
that plates if kept for some time before development 
may show £ images. Не wound up by challeng- 
ing me to publish in the Mormimg Post the ‘ ghost’ 
Photograph alongside of a photograph of the peer 

in life. I at, once sent up my salen рв 
without any suggestion whatever that it would not 

uce. That statement is pure invention upoh 
the part of Mr. Campbell Swinton. -The editor 
refused to take the risk of an inferior reproduction, 
and could only guarantee а good one by touching up, 
which would objectionable. А roduction was 
afterwards made by the Daily S. , but whether 
touched up or not I could not tell. 

“That is all a technical question with which I had 
nothing to do. What was, however, strange and 
rather amusing was that when the ph ph of the 

was finally published he p to be remarkably 

е the ‘ ghost,’ having a very high forehead and 
some indication of a short tufted beard. Thus the 
result of Mr. Swinton’s labours was to add one more 
point to the argument for the authenticity of the 
picture. There 1s clear evidence that there was no 
male visitor or servant in the house who wore a beard. 

ARTHUR Conan DOYLE. 

September 1. CUN 





[No useful scientific purpose would be served by 
the discussion in NATURE of the production of spint 
photographs or of the reality and origin of the various 

henomena manifested during séances with a medium 

eved to be in a state of trance and to know nothing 
of whatis ing. The main point of Dr. Tillyard’s 
article in NATURE of July 31 was that scientific men 
generally presented &n unscientific attitude to the 
subject of peychical research ; and he pleaded for 
.critical inquiry іп a field hitherto mostly neglected 
by scientific investigators. This alone is the matter 
` which we think may be usefully discussed іп NATURE, 
or to which we are inchned to devote space. 

In his letter Mr. Campbell Swinton raised the 
question of the alleged spit photograph of the 
second Viscount Combermere, his uncle by marriage, 
and itis only just that Sir Arthur Conan le should 


be given ап opportunity of replying. e do not 
propose, however, to let other co ndents range 
themselves on either side in regard to the authenticity 


of the Combermere photograph, or to submit or 
expose evidence of.psychic phenomena of any other 
lind. For the t, а& any rate, co ndence 
must be limi to the plea made by Dr. Tillyard 
for “the sctentific study of what are called super- 
normal phonomona.”—Epiror, NATURE.] 





The Three-dimensional Reproduction of Tracks of 
B-perticles Ejected by X-rays. 

THE use of a stereoscopic camera by C. T. R. 
Wilson in the photography of tracks ol p-particiea 
ejected by сів of X-rays led to the tion of 
two asymmetry of initial direction of ejection 
(Proc. Roy. Soc., A, 104, 1923). One is characterised 
by an excess of tracks having their mitial portions in 
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in the press from Mr. Campbell. 


‘or near the plane containing the X-ray pencil and its 


electric vector; the other by an excess of tracks 
having a forward component 1n their initial velocities. 
They have been киш ‘lateral’ and ‘ longitudinal’ 
The former distribution re- 


asymmetry ively. 


‘veals the p perience of the primary beam, the 


preponderance of primary X-rays the electric vector 
of which is 1n the plane containing the cathode stream. 
The latter distribution has been accounted for 

ualitatively on the basis of Richardson’s hypothesis 

t the absorption of a quantum À» of energy by 
the electron 18 accompanied by the transference of 
the momentum of the absorbed radiation cansing a 
resultant motion in the forward direchon. A third 
feature of interest and importance revealed 
Wilson's pho hs was the existence of short, uni- 
directional, -li tracks сар ота the 
X-ray source and produced only X-rays of wave- 
leith not exceeding about 0-5 RU. the .pheno- 
mena of fish-tracks are most completely and satis- 
factorily explained by the application of the Compton 
quantum theory of scattering of X-rays. 

In further examination of these features other 
in tors have adopted the stereoscopic method. 
Е. W. Bubb, in an examination of the initial directions 
of B-particles ejected by polarised X-rays scattered 
by a paraffin block, has photographed the tracks 

ing the camera lens axes end-on to the X-ray 

cil for the observation of lateral and 
roadside-on for the observation a равийда] 
asymmetry. О. К. de Foe and D. Н. Lou ge 
have s ined independently lo aeons а 
metry stereoscopic photography trom the ad- 
side - = position. o latter calculated intial 
direction of ejection from measurement of depth in 
the photograph of the end of the ımtial ight 
rtion by means of a stereocomparator, and of 
eight and breadth by direct measurement by 


dividers. 
The work of F. Kirchner involving the stereoscopic 
Compton elec- 


poet of tracks produced b 

was described by Prof. W. еп оре 
“Оп the Direction of Electrons emitted b e 
Photo-electric and Compton Effects,” read ore 
Section A of the British Association on August ro, 
1926. Prof. Wien referred to the difficulty of ascer- 
taining correctly, by examination of the photographs 
stereoscopically, the initial directions of the tracks 
with reference to the X-ray pencil This 
difficulty had been met to some extent by the co- 
id dag of observers who could not possibly have any 
‘Compton bias. I myself клы зау this difficulty 
in some work done in 1924 in which I examined stereo- 
scopically tracks produced by Ka copper radiation 
homogenised by reflection from rock-salt, and was 
led to consider the posue of photography in two 
directions at righ pcd eliminating the stereo- 
vision difficulty and at the same time increasing very 
considerably the precision with which the forms and 
initial directions of tracks could be determined, It 
appeared, too, that such photography would avoid 
two other difficulties inherent to ic examina- 
tion of lateral in which pho phs are 
taken end-on to the pencil. Tracks оша bs formed 
&cross the full width of the cloud-chamber (15 cm., 
вау), and it 18 асаав under the conditions of the 
experiment for all to be ly in focus. Also, ever 
in the absence of this difficulty overlapping and con- 
fusion 18 inevitable. 

_It was 1 nes evident that the most suitable 
directions о lens-axes, using separate single lens 
cameras and the direction of the i e qn 
pa being horizontal, would be the vertical and 

orizontal perpendiculars to the pencil The photo- 
graphs so obtained would give the projections of 
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tracks on two [e dido eed planes. Measurement 
of the angles made by the initial straight portions of 
the projections with the direction of the X-ray pencil 
makes 1t possible to calculate the angle between the 
actual initial portion of the track and the plane con- 
taining the pencil and the electric vector (8) and the 
angle that portion and the direction of the 
X-rays (6). Statistical examination of values of 
$ and 0 might then be expected to show most probable 
values of these angles and the existence of lateral 
and longitudinal asymmetry. Further, it would be 
possible to determine the three co-ordinates of any 
point on a track and therefore the true path of the 
p- 


cle in its t throu pers. 
ice, pting s ilon mercury-lamp 
flash: method of. illummation and directing the 
illuminating beam almost horizontally on tbe line of 
the X-ray pencil, ıt was found that whilst ample light 
was scattered forward, giving good records in the 
honzontal camera, so little was scattered at nght 
angles, that is, vertically, that the tracks were not 
recorded on the negative in tbe vertical camera. 
This difficulty was overcome by placing in the 
appropriate position on the base of the cloud chamber 
а nght-angled glass prism and producing total in- 
ternal reflection of the illuminating beam ш а direction 
bisecting the angle between the axes of the cameras. 
Photographs so obtained were of satisfactory and 
approximately equal density. ` 

easurements have been made by low-power 
microscopic -observation of the negatives directly 
and the advantages anticipated by the substitution 
of right-angle for stereo-photography realised. "Using 
heterogeneous X-rays and moist air in the chamber, 
the existence of both types of asymmetry has been 
found. Experiments are now ша progress ш which 
homogeneous X-rays produce in gases other 
than aur. ORRELL DARBYSHIRE. 

Physics Department, Armstrong College, 
Newcastle-upon-Tyne, August 19. 











Spatial and Time Relations in Dreams. 


IN Nature of August 7, Dr. J. Н. Kenneth refers 
to my letter which appeared in the issue of March 17, 
1923, and he describes further observations of hypno- 

Inpic . 
Рта my 1 І referred to an observation at the 
high-speed extreme end of the scale of time, in which 
the speed was so high that the image consisted only 
of blurred fleeting parallel lines, seen in an almost 
unconscious state. Curiously enough, after more 
than & without any observations worth men- 
toning, I was enabled this very morning to confirm 
my statement that +“ the speed of succession (I ought 

.to have said, of translation) of the images is an 
inverse function of the d of wakefulnees," by 
an observatior at the other extreme end of the 
“scale, thereby completing the series of observations 
necessary to establish the relation between speed and 
consciousness on & sound scientific basis. 
~I had just been roused from a deep sleep (the 
whole of the previous night having been spent 
journeying in а railway carnage, and therefore 
practically sleepless), I had exchanged a few words 
on the weather with the person who. Һай awakened 
me, and I was therefore фине awake; I had closed 
my eyes for a few minutes before getting up, when, 
to my surprise and delight, an image at an absolute 
standshil appeared ашу, The image represented 
.& grassy rising slope with out ang rocks, the 
details being so clear that, had e permitted, 
I could have counted the rocks ; it lasted some Dm 
'or ten seconds before vanishing, and during t 
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time ıt remained quite motionless. While observing 
its details I was fully ing that I was witneesin 
the Rcs of unconscious mind-picture forming a 
the hitherto unobeerved zero end of the scale, and 
усуп the relation I had expressed several years 
ago, an 
mght, Dr. Kenneth's letter 
cant that, two days ago only, 
ales and I had climbed the Moel 
Siabod (2860 ft.) alone, and therefore with my mind 
entirely free from diversions, and naturally con- 
centrated on the orographic feature which had faced 
me during most of the time taken by the ascent, 
namely, up to the final climb, а grassy slope 
from which emerged innumerable rocks. n 

I have used above the word ' mind-picture,’ but it 
must be understood that such a hypnopompic i e 
is quite different from a mund-unage, as usually 
conceived, every detail of which is necessarily the 
result of an-act of volition on the part of the person 
whose mind forms the image. А hypnopompic image 
т ама as а whole, ın all its intricacy of оше 
а ‚ without any volition whatever. In the 
Journal of ths Society for Psychical Research 1 have 
stated that the image seems capable of gradual 
modification at the result of volinon, but on the 
whole my observations do not seem conclusive enough 
on this point, and it remains doubtful 
. This emoy of hypnopompic images is not only v 
interesting, but ıt ıs also perhaps only direct pa 
of approach towards the elucidation of the modus 
operands of the formation of an i by the mind 
and its perception as such, with all its minute details. 
Occasions in which such es come under reasonin 
observation аге necessanly and far between, an 
all students of psychology are greatly indebted to 
NATURE for keeping on record such scanty observa- 
tions as are available, and which otherwise would 
be lost, or fail to fall under the notice, and awake the 
interest, of others. , 

The prnci features of interest are, besides the 
speed relation referred to above, the, possible 
simultaneous existence of several su ' films,’ 
their variable inclination and the posmbility of their 
soap] ing, referred to ın my letter. Dr. Kenneth has 
established a most ımportant feature, namely, the 
relationship between the inclination of the line of 
motion and the position of the observer, which I have 
so far faled to notice. I have forgotten the details 
of the observations described in my letter to which 
Dr. Kenneth refers, and I must therefore abide by 
my notes; these seem to imply the simultaneous 
existence of several films, superposed and at different 
1nchnations, and this 18 at variance with Dr. Kenneth’s 
observations, Аз the latter appear to be much more 
precise than mine, so far as itis particular question 
is concerned, mine consisting but of one single 
instance, noted. in ‘passing, while my mund was 
concentrated on other details, I think that they should 
be given more weight, until my own observations are 
со ed. Both states can possibly occur, according 
to circumstances 

: M, E. J. GHEURY DE Bray 
40 Westmount Road, 
Eltham, S.E 9, August 22. 





Pernicious Grafting. 


Тив question raised in a letter on this subject from 
‘Dr. Grabham in NATURE of July 17 is one of vey 
real interest to horticulturists in Great Britain as 
as to growers in Madera. Examples of 'incom- 

s between stock and scion occur in prac- 
any the commercial fruits which are propagated 


t 
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by budding or . Moreover, there is a very 
со series, ranging from the case in 
whi harmony apparently exists between 


the two individuals, to that in which they are quite 
incompatible and no growth at all takes D rue It 
may be, for example, that the. dwarfing uence of 
ско 8tocks upon scions is the result of incomplete 
harmony. The phenomenon is more distinct in the 
case of stocks sometimes used for peers, upon which 
some varieties will grow perfectly sa Пу for 
one or even two years, after which wth ceases and 
the а. eventually dies. А slightly different aspect 
of the matter may be obeerved in the case of plums, 
in which it is a matter of difficulty to induce the 
budded scion of some varieties to grow at all on 
certain stocks, and it should be emphasised that 
success depends upon both stock and scion. Whilst 
a variety which does not ‘take’ well on one stock 

ws quite satisfactonly on another, at the same 

ime a stock which is unsuitable for one scion proves 

a good ‘ mother ' to others. 

t has been established at. this Station that even 
керн which are closely related may vary con- 
siderably in their capacity to unite with a scion. 
The seedling Myrobo plum stocks of commerce 
are an example of this variation. One Myrobolan 
ке for example, gives 95 per cent. success with 
buds of Czar plum, w. another from the same 
batch gives lees than 50 per cent. of satisfactory 
unions with the same variety. А similar range of 
variation exists within sins groups of seedling 
stocks used for peaches; for example, the S. Julien 

up. 

E Tho problem is somewhat complex пушо an 
and at t it is not even possible to state it 
accura 5017, although observations are now accumulat- 

to end. T i 

rom а practical point view, there are two 
possibilities of Ее ан the difficulty. Some 


varieties are incompatible with quince stocks, 
at a вай tree is obtained by the process of 
‘double grafting’ or ‘ intermediate ing,’ which 


involves ing a compatible scion on stock 
and ing the desired variety on the first scion a 
year later. ere appears to be no reason why this 
method should not succeed with . 

A more-certain method of avoiding the effects of 
incompatibility is to discover a stock which 18 suitable 
for the d ‘variety and to propagate that stock 
vegetatively. In this way the variation which 1s 
involved in the use of ings 18 obviated. 

R. C. KNIGHT. 
RonNALD G. HATTON. 


East Malling Research Station, 
East ing, Kent, ~ 
August 17. 





Tue ill effect which often follows the grating of 
ere on seedling stocks deecribed by Dr. Grabham 
in NaATURZ, July 17, 18 very common ın peach nur- 
series on the Western Frontier of India, especially 
when the is budded on the almond. In the 
summer 1919, а few weeks before our service in 
Baluchistan came to an end, we d some attention 
to this matter, the results of which are published in 
the Indian Forester of December 1919. We found 
that the restricted growth which often follows bud- 
ding was due to imperfect sap circul&tion caused by 
an abnormal amount of callus tissue at the point of 
union between the stock and scion. Analyses of the 

leaves of affected trees in September 1919 
Showed that they contained lees ni , ash, phos- 
phorus, lime, and potash, and much more starch, than 
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normal leaves. Consequently root development was 

far below the average. - 

The trouble can be avoided (т) by ring bedding 
either on i or ing almo 


the 
Stocks and (2) by destroying all weakly abnormal 
lants in the n before planting out. 


uddimg:is best done when the per or alm 
i usly in саг 


seedlings are growing vigoro Ту sammer. 
At this time a ring of Е, with one bud, 1s easily 
removed from the parent tree. MEAE! син 
in water and at once fitted on the cylinder of wood 
of the seedling stock, care taken to push it well 
home and in contact all round with the living bark 
of the stock. Union is rapidly greg pate and the 
peach bud begins to in about ten days. 

The adopton of Thin «method of tion in 
Madeira, combined with the elimination of all ab- 
normal plants in the nursery зы would probably 
solve the difficulties described . Grabham. 

. ALBERT HOWARD. 
GABRIELLE І. C. HOWARD. 
Institute of Plant Industry, 
Indore, Central India, August 9. 








The Constitution of the Stars. 

Own the theory of radiative equilibrium of stellar 
interiors, аз developed Eddington, the 
assumption &ppears to be implicit that the density, 
mean mol weight, and other contingent pro- 

of stellar material, vary in а сомнимомѕ manner 
the star's surface to its centre. This assumption 


& questionable. 
Колы for simplicity a star 


ing entirel 
of like atoms, it would appear probable t wi 
the removal of each successive electron from the 


atom, due to increase of temperature with depth, 
or at least with the removal of all the electrons 
constituting each successive quantum - shell, abrupt 
discontinu of state would occur comparable, in 
а. general sense, with the separation of atomic matter 
into its phases. 

The recent confirmation by Adams of Eddington’s 

iction of an abnormally high density for the 
dark' companion of Sirius шау be held to prove 
that an assemblage of ‘atoms’ entirely ‘ stripped’ 
of their electrons cannot result from a mere extra- 
polation of the laws of a ect gas—or, for that 
matter, of any of & c matter—to matter 
in this sub-atomic condition. Eddington's applica- 
tion of his theory of radiative equilibrium to 
substance obeying the gas laws tHroughout makes 
the density at the centre of the star only ‘ 
times the mean density ; it seems possible Lt 
million ' would be nearer the truth. 

The suggestion is, then, that the central portion of 
every luminous star consists of ' stri ' atoms and 
electrons—or possibly in the earlier of its life- 
history at least of ng and el unded 
by successive sh of atoms in various stages of 
association. As the density, so the and 
temperature 1n the sub-atomic core of the star would 
be enormously higher than on the assumption of 
continuous variation, and, conjecturally, high enough 
to condition the building up of the more complex 
nuclei from the simpler, with the consequent conver- 
sion of mass into iation. 

The mean tem ture, the effective tem ture, 
and the absolute magnitude of the star would depend 
mainly on the mass of the central core, and would 
continually adjust themselves to ıts variation, so that 
stability would а; to be assured. But 1t 1s easily 
conceivable that for different stars the total mass 
may bear very different ratios to that of the central 
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core, 1n which case the output of radiation а unit 
mass of star would correspondingly vary. б view 


expressed by Russell and Jeans, that differences in 
this Mesi Bins шы on erences in amount of a 
hypothetical ve material, is thus in accord with 
the hypothesis. 

The question of reconciling it—or otherwise—with 
current views of the course of stellar evolution, is 
another matter which, if further consideration appears 
to warrant it, may be dealt with in a future communi- 
cation. At present I remark only that it suggests 
an origin for stars in an assemblage of protons and 
шеп electrons—the problem of whether and 
how je have a beginning lies deeper—and an 
зао ашан for the occurrence of ' white 

warts,’ differing entirely from either of those proposed 
by Dr. Jeans or Prof. Eddington. 
KERR GRANT. 
Department of Physics, . 
University of Adelaide, July 5. 





The Volatility and Dissociation of Borax. 


KorrHorr (J. Amer. Chem. Soc., 1926, 48, 1447) 
states feat ie bas beon auntie боёш oar stats, 
ment (Jour. Chem. Soc., 1925, 127, 150) that fused 
borax loses sodium oxide. е rts that ''even 
aftér the substance had been heated for two hours 
at 800° the weight did not change." Ніз experi- 
ments, however, ap to be scarcely precise enough 
m pave that borax on heating (1) is not volatile, 
and (2) does not change in composition; as a matter 
of fact the volatility of borax at high спреге 
is well established, having been observed by Hoskyns- 
Abrahall (Jour. Chom. Soc., 1892, бт, 650), Leonard 
Chem. News, 1898, 77, 194), апа Smith and Van 

aagen (“The Atomic Weights of Boron and 
Fluotine," Carnegie Irist. Washington, Publication No. 
267, 1918). 

We n direct attention ally to the last- 
mentioned publication, where it is stated that '' it is 
certain and not at all surprising that borax cannot be 
fused for any considerable time without loss." This 
evidence ıs so conclusive as to require no emphasis 
here. There is, however, another interesting piece of 
evidence. The inside of the silica muffle used for the 
fusions of borax in our investigation was. completel 
coated with a white opaque enamel, about 0-06 im 
thick, of a product of a reaction between the vola- 
tihsed material and the silica. Clearly the salt had 
volatilised in some quantity, and with such a volatile 
substance, selective logs of the constituents could be 
detected only by analysing the residues. We be- 
lieve that the analyses given in our paper can only 
be interpreted to mean that borax on роза 
fusion leaves a residue poorer in sodium oxide 


is ured by the formula Na,B,O,, and afford 
ды evidence of a preferential loss of sodium 
oxide. Н. V. A. BRISCOE. 


P. L. ROBINSON. 
University of Durham, Armstrong College, 
Newcastle-on-Tyne, August 1o. 





Photographic Theory. 


IN the course of photographic investigations at 
the Royal Observatory, Edinburgh, 1t has been found 
PM ede Deu O 

otographic action, including the deviations from 
Pre reciprocity law, are calculable and well repre- 


sented by assuming that the developable product 18 | 


formed in two stages, each requiring one quantum; 
and that the product of the first stage returns in the 
absence of further stimulus to its original sensitive 
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state, according to the usual law governing the 
of a mono-molecnlar Tout In the case 
of process plates, where the grains are small and 
nearly uniform in size, the experimental results agree 
80 closely with those deduced on this theory as to 
mu. He He un decre DTE 
fast emulsions, where not due the reversal action, 
are to be accounted for by the divermty of 
size. The results of these гое wil te 
submitted to the Royal Society of burgh during 
the coming session. 
Experimental results for si 
and weak light are much to deeired in this con- 
nexion. The purpose of the present note is to 
the hope that some of the researches at present in 
at different places may be directed to that 
end, and that ts already obtained may be 
published. R. A. SAMPSON. 
-Royal Observatory, Edinburgh, 
. August 13. 


© layer fast emulsions 





Kaufmann's Experiment and the 
Spinning Electron. 
IN NATURE of August 21 Dr. L. C. Jackson quotes 
Wentzel as having supposed a force 
(ox) Jc ati 
ic electron with moment u movi 
with velocity v in electric field .X (cis the velocity 
light). He deduces from (т) that Kaufmann's ex- 
periment shows that the electron cannot have & 
etic moment as as & Bohr magneton. 
entzel, however eiischrifi fur Physik, 37, 
. 911), used (т) as Storwngs tom, is. А 
or ап electron describing а periodic orbit in an 


atom energy 

(u[rX])2c . а ЖЗ) 
would, I think, lead to the correct first order per- 
turbation, but the equations of motion are noi of 
Hamiltonian form and (2) would not apply in general.) 
Thus Dr. Jackson's argument rests on a mistake. 
Hs aua din Me eh н M 
‘He’ has not the same dimensions as ‘ Xp/c.’ 
fact, extra force on & ЖОЖ electron will depend 
on the gradient of the fiel Kaufmann’s experiment 
in no way precludes the electron from having a Bohr 
magneton of magnetic moment. І. Н. THOMAS. 

rinitv College, Cambridge. 


to act on a 





Liver Extracts in the Treatment of Malignant 
Diseaso. ' 


Тнк letter from Dr. J. R.. Howitt in NATURE of 
August 21, р. 263, appears to be based upon an 
extraordinary шы The liver, in early foetal 
life, is large use it is an active blood-forming 
organ, but Dr. Howitt seems to su that it must 
have some endocrine function relating to growth. 
If this idea were correct, ıt would seam rational to 
шеше that it was a growth-accelerating hormone, 
or the embryo is growing rapidly. Dr. Howitt seems 
to think that it wa Е от, at least, а 
growth-regulating hormone. That the method advo- 
cated may have clinical value is, of course, possible, 
but it is difficult to understand the theoretical basis 
of the treatment. I have no knowledge of decreased 
activity of growth in tumours when associated with 
enlargement of the liver due either to simple hyper- 
trophy or to reeumption of its blood-forming activity. 
: А, PINEY. 
Institute of Pathology, 
Charing Cross Hospital, 
London, W.C.2, August 22. 
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Oceanic Isostasy in Relation to Geological Tectonic.! 
By Sir Јоѕерн Larmor, F.R.S. 


I. А renal ago geodetic and gravitational uni- 
-versal surveys were mainly concerned with 

the effective (gravitational) ellipticity of 

us earth, after due allowance had been made for local 
anomalies, with especial view to the exact of 
physical astronomy. One of the chief of these anomalies 
was exhibited by a remark of Airy, after scrutiny of the 
available data-in his treatise (1830) on figure of the 


„earth in the “ Encyclopedia Metropolitana," that the 


z 


observations show gravity to be abnormally in excess 
on island stations. It appeared, for example, that this 
cause might make the mass of the moon uncertain up 
to a cent. А very refined explanation of this 
anomaly of island stations (which will be seen presently 
to be only partially effective) was offered by Sir George 
Stokes, from whom this last remark is quoted, in the 
tourse of a memoir, ‘fundamental for theoretical 
geodesy, in which he demonstrated that no outside 
survey could lead to any certain knowledge of the 
distribution of mass inside the earth, even in its outer 
crust, except as a matter of probability when backed 
ш by geological knowledge. 

It is explained there that the form of the sea-level 
must be locally depressed over а deep ocean, owing to 
defect of density; and in consequence on insular 
stations gravity at sea-level is measured abnormally 
nearer to the centre of the earth as a whole, so that 
from this cause its value is greater than that belonging 
to the mean spheroidal surface. In fact, the form of 
оеша tential surface, including therein 

the potential of the centrifugal force of rotation in the 

manner: but the part of the potential arising 
Pon the local water is abnormally small on account of 
its low density, and this defect must, in absence of local 
compensation, be made up by & greater potential of 
the earth as a whole, lich demands depression of the 
local ocean surface towards the earth's centre. 

The opposite result would arise from excess matter of 
an adjacent mountain or island peak: that would raise 
the ocean level in its vicinity and thereby indirectly 
diminish gravity, measured at sea-level as determined 
by levelling operations. 

For example, at the centre of a circular oceanic basin 
or radius b and uniform depth А, its defect of potential 


would be with sufficient accuracy | yp harrdr/r, where 


' is the defect of density of the water below that of 
Ше average crust; thus it is aryp’bk, 
where y is the constant of gravitation given by yE/a* mg, 
Неге E= $xa*p, p being M, is the mass of the earth of 
radius а. Аз the potential of the earth as a whole is 
V —yEjr, this change of local potential, say 8V,, would 
be compensated by change of sea-level 54, where 
8VyV = —8h/r. Thus in the present case the fall of 
level relative to depth of ocean is given by the expression 

êk aawpb зр gb 
“Ea "aga aaa 


1 Abatracted, with a and 5 added, from Procssdemqs of the 
1 н Trseanchions ( рт Math. and Ph , 

1 : reprinted m “ Papers,’ 
vol. Ш Some idea of the great Swed by the Inhan кшй other gravita- 
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It the radius Р of the oceanic basin is so miles this fall 
would be the fraction 4 . 159. or of its depth ; 
if the radius were larger it would increase in direct 
proportion until it is a considerable fraction of the 
earth’s radius. A cup-shaped ocean could be similarly 
treated. 

The steady sea-level would thus be depressed by 
ту of a mile owing to local causes, at the centre of a 
basin of 500 miles radius and 2 miles deep, in free 
communication with the other oceanic waters: and 
this approach to the earth’s centre would mvolve 
increase of g measured at ocean level, given b 
В ог here gmo-o5 cm./sec.*, where g is 

ut 981, which is over one-third of the order of 
magnitude of the observed excesses at island stations. 

But this explanation fails because there is a pre- 
dominant offset. The vertical attraction of the local 
ocean ed as an extensive flat slab of water is 
abno y small by zzyp'h, where ge yE/a*, that is 


by £p'axa*h/E or Db thus this direct defect in g 


may be much the greater, being фа/Ь times the indirect 
excess. There is however some effect in the other 
direction due to excess density of the local land, which 
is usually a substantial correction. This p nderance 
destroys and even reverses the Stokes explanation of 
the oceanic anomaly. Indeed closer examination shows 
that, as based by him,? rather confusedly as it seems, 
it depends on a potential equation used by Laplace 
which can, in limited manner, apply only to & locally 
infinitely thin spherical layer. The principle of de- 
pressed level became íamiliar, simple examples being 
worked out, ab imilio and so correctly, by way of 
illustration in Chap. IV. of Col. A. К. Clarke’s standard 
treatise on geodesy (1880), from the point of view 
however only of lev operations, not of gravity. 
But soon the discussion of the data of the Indian 
geodetic survey, by Archdeacon Pratt in India, revealed 
new features, by showing strong residual defect of 
gravity on the Himalayas, such as could only be 
accounted for by a large defect of density underneath 
the mountains. Airy's idea that the mountains might 
be buoyed up by extensive roots floating in а denser 
magma, existing beneath a ikin crust, could not of 
course now be maintained, at any rate in that form, 
in view of the high rigidity of the earth as a whole. 
But there was much to be said, on various counts, for 
a thinner and deeper viscid stratum, lying between the 
crustal material and the solid core, in which in the 
tendency towards equilibrium the pressure due to the 
weight of the crust must in course of ages have become 


while 


© “Meth. and Phys. foa, cay Sha Stokes Stokes dad not make any 
correction {п thrs reprint in т чаш Goe. od, sre) that 
there m no other than compensa tuyg 
of density beneath осеап à т 

This analysts of Stokes in fact establahes «s а general that 
ен Е T ree xui Indirect due die sen ута 
a my an part to 
equal to —4g’, thus four йипке; ths of wide 
range and presumably actually із superposed on the сај effect here 
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In 1855-50: cf. A. R. Clarke, '' Geodesy,” pp. 96-98. 
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equalised laterally, at any rate partially, and the load 
upon it thus made uniform to that degree everywhere. 
It is implied that there are no local abnormalities of 
density in the core, which is reasonable as the core is 
probably metallic. This is the hypothesis of isostasy, 





propounded as a universal principle by Dutton and: 


worked out systematically by Hayford and his col- 
leagues of the American Survey, who found that it gave 
a fair account of the usually slighter anomalies (mainly 
of levelling) revealed in that great undertaking. 

Circumspection is, however, suggested in applying 
these ideas to the anomalies at oceanic stations ; for 
the Stokes explanation already claimed to be an effec- 
tive vera causa, without aid from compensation of 
density underneath. It happens that the subject is 
amenable in в general way to simple elucidation: and 
as the essential circumstances for submarine mountains 
and landscapes can perhaps be more directly estimated, 
it seems indeed to provide in some 1 a closer 
test. Onan ideal very narrow Seria qs negligible 
mass, in a wide ocean of uniform depth, with adjust- 
ment as a whole to-general isostasy by denser horizontal 
strata underneath, there would be but slight resultant 
abnormality of the local part of the attraction. For 
the totality of the strata could almost be regarded as 
an extensive thin flat sheet, while local defect of 
potential on which change of sea-level depends would 
be still more closely compensated by the extra mass 
below. Hence, in contrast to the Stokes uncom- 

ted case above, under isostatic conditions gravity 

and level ought both to be regular over a wide ocean 

of nearly uniform depth with strata nearly horizontal 
- underneath: 

2. The distribution of gravity over an oceanic surface, 
beneath which local compensations of terrestrial 
density are taken to be complete, may thus be envis- 
aged, perhaps most simply, by drawing a widely 
extended arbitrary horizontal boundary beneath the 
water, and marking out all above it up to the level 
surface as ocean separately compensated beneath, the 
law of depth of the compensation being for that 
hypothetical layer of the density of water unimportant. 
There will then remain the effect of the surplus of 
density, over the oceanic water, of the solid parts 
situated above this arbitrary flat boundary; and it 
is from this reduced submarine mountain-landscape 
alone, together with emergent peaks with density un- 
diminished, and the nature of its compensation, that 
the amount of the actual local excess of gravity is to 
be estimated on the hypothesis of isostasy, the cir- 
cumstances thus being analogous to those of a range 
like the Himalayas, but modified, as all the observations 
now belong to the same level near the tops of the 
submarine mountains instead of the bases. The nature 
of the compensation, in the d ted material, of 
this effective local excess load, would thus permit of 
being judged by itself; in particular, for steep sub- 
marine island peaks it is almost neghgible, whatever 
varying distribution in depth beassigned to it, provided 
only it extends deep down, say towards the order of 
то% kilometres. 7 Р 

The long-recognised excess of gravity at island 


s CL tho chapter m Н. Jeffreys’ recent treatise ‘' The Earth " 


* In the сазе illustrated above, with сайп of ocean about 500 miles and 
depth af brace mle аро. о cent. of the anomaly both of 
атаса end of potential romam compensation of the ocean. 
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stations was thus really evidence quite as forcible, and 
also as direct, as the subsequent records of Himalayan 
surveys, indicating that the defect of density of the 
masses of water 1s actually compensated, even over 
wide uniform oceans, at any rate to a very considerable 
degree, by excess of density below." The systematic 
discussion of the level and gravity surveys of America, 
primarily by Hayford, has enlarged and forced into 
prominence the same very striking and surely funda- 
mental type of conclusion, as extended even to the 
usually smaller and less abrupt anomalies there revealed. 
The evidence, then, is on all sides remarkably strong, 
that with increase of depth the terrestrial material ` 
gradually becomes softer, so to say, possibly me 
mainly to rise of temperature, down to a limit whi 
perhaps at an outside estimate may approach rot 
kilometres: that below some such depth the mass of 
the earth presents in а perfectly solid, though 
doubtless elastically deformable, foundation on which 
the softer strata directly above have flowed gradually 
in the course of ages towards an equilibrium near] 
hydrostatic, depending in detail, however, on the distri- 
bution and range in depth of the softness, in a way 
that is scarcely much amenable to scrutiny. To effect 
such adaptation, the displacement of deep-seated 
material need be only over slight distances, unless the 
yielding layer is thin. An unyielding foundation under- 
neath is essential to any approach to local isostasy ; 
the earth as a whole must be solid, as it is known to 
be for dynamical reasons. As regards the relatively 
shallow upper terrestrial layer which thus becomes 
viscous with depth, in a way not necessarily uniform 
nor to the same depth everywhere, the question of 
rupture or damping of transmission of internal earth- 
quake tremors in crossing these softer layers arises, and 
is probably ripe for discussion ; such & stratum may of 
course be even.completely yielding for slow secular 
stress while thoroughly elastic for the rapid alternations 
in seismic oscillations. It is to be remarked, however, 
that as в result of theory superficial travelling waves, 
at any rate on uniform elastic material, could scarcely 
arise from other than a superficial cataclysm, secondary 
it may be, so that purely superficial seismic undulations 
would bave to come from sources located within their 
own quite small range of depth. But the velocity 
would change (dispersively) with wave-length, and this 
conclusion may be modified, as Prof. Love pointed out, 
if the elastic quality or density, instead of being 
uniform, changes notably within the depth of a wave- 
1 n 
y distinct settlement of the strata towards iso- 
stasy such as is thus variously confirmed should be 
necessary at all, affords direct scope for fundamental 
tectonic speculation, of an interest quite apart from 
logical detail. Is this abnormally small density 
beneath mountain ranges due to higher temperature 
or to lighter material? How could such locally 
varying temperatures have become established over a 
consolidating earth? If the height of the mountains 
is determined largely by the defect of denmty beneath, 
they must to that degree have been pushed up hydro- 
statically from below rather than elevated by lateral 
stresses ; yet folding of the mountain strata is con-, 


т For rocent specal estimates see а поќе by W, Bown, Proe. Вагон 
Acad , Deo. 1924. 
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spicuous. Subsidence towards isostasy might perhaps 
induce folding to some degree. If the depression of the 
Pacific Ocean 1s thus determined in the main hydro- 
statically, is there not less room for the cosmic theory 
that it may represent the cavity from which the moon 
was originally shed away ? 

3. Postscript.—One observes that these and cognate 
questions, insistent and fascinating, form the subject- 
matter of Prof. Joly’s recent path-breaking book, 
“The Surface History of the Earth," which invokes 
steady evolution of heat by radioactivity of the rocks, 
interacting with isostatic influences, as the cause of 
periodic outbursts of surface activity which have 
fashioned the existing features. There are to be com- 
pared the views developed in H. Jeffreys’ recent 
comprehensive treatise, “ The Earth." For a con- 
densed account over an extensive range cf. “ A Sym- 
postem on Earthquakes," by F. A. Tondorf, N. M. 

eck, W. Bowie, A. L. Day in Journal Washington 
Academy, May 4, "1926, рр. 233-254 (also more recently 
С. К. Putnam). In a less special way, such questions 
have been prominent since the treatise of E. Suess on 
the earth’s surface features. There is also the problem 
of the time-scale of development, projecting into vast 
sons of the past, yet with clues arising mainly from 
the fossil traces of the succession of forms of life. 

A few special remarks may be significant here. 

It appears that the lag in compensation of accumulat- 
ing great depths of sediment is but small, com at 
any rate with the time of accumulation, for the com- 
pensation is always well advanced. 

Tidal pulls on these adjustable surface-sheets would 
on Newtonian principles be differential, and so ex- 
tremely slight. Thus even the. extreme case of an 
elastic surrounded by an ocean of molten lava 
of the order of то? kilometres in depth, i which 
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continents would be analogous to ice-sheets and moun- 
tains to icebergs, js not unthinkable dynamically, 
however it be thermally ; though the existence of the 
actual. oceanic tides yond demand a rigid and deep 
crustal layer. 

But even if the lagging tidal pull were large enough, 
it could only cause a westward drift of the fluid surface 
material around the earth as a whole, not of continents 
and mountain es floating thereon. For the prin- 
ciple of Archimedes asserts itself; as regards the 
uniform field of force the floating mass can be replaced 
by the magma which it displaces, up to the level surface ; 
thus it is the same as if the tidal forces acted. on a 
uniform sheet of magma without surface excrescences 
апа no differential drift could arise—except in so far 
as a uniform drift may be obstructed or deflected 
locally by the more solid roots of the floating continents 
that are carried along with it. 

The earliest table-lands, of primitive rock, must have 
been pushed or floated up, and to great heights; it 
would appear from the literature that their su ent 
denudation by aereal influences accumulated stratified 
deposits along the coasts of the oceanic hollows, which 
gradually sank into the magma by their own extra 
weights, perhaps most in the middle so as to curl over 
by the lateral pressure,—themselves sinking down while 
the adjacent denuded high land is floated up, until by 
accumulation combined with sinking, and helped by 
effusions from below, they attained to considerable 
slopes and great thicknesses, even five miles or more, 
that then somehow they were pushed up again bodily, 
yielding after repetitions of such processes folded 


mountain-ranges of stratified rock such as geologists 
know, the primitive elevations having у 
outofsight. Atany rate nothing more plausible seems 
to have hitherto thought of. 


The Golden Eagle. — 
By SETON GORDON. 


“ Thrice the age of a dog the age of a horse, 
Thrice the age of a horse the age of a man, 
Thrite the age of a man the age of a 
Thrice the age of a stag the age of an eagle, 
тшепн OF BD екоо ы (үнс 
Gaelic saysng. 


[НЕ golden eagle is the most magnificent bird of the 

Scottish highlands. Up to the middle of last 
century, the erne or white tailed eagle shared the cliffs 
of the western seaboard and islands with the golden 
eagle, but the erne is now extinct, although во late as 
the middle of the last century almost headland 
of the Isle of Skye had a pair of these fine birds nesting 


upon it. 
The flight of the golden eagle has inspired many 
poets, and from the earliest times it has looked 


upon as lord of the air. In the Book of Proverbs we 
read : 


“ The way of an eagle in the air, 
The way of a serpent upon a rock, 
The way of a ship in the midst of the sea, 
The way of a man with a maid.” 
"These, says the writer, are the four things too difficult to 
understand. Keats wrote in 1818 “ Eagles may seem 
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to sleep wing-wide upon the air," and how descriptive 
are Wordsworth’s lines “ Faint sound of eagle melting 
into blue.” Scott writes that the eagle from her 
rocky perch on Ben Venue “ spreads her dark sails to 
the wind.” 

The eagle is the royal bird of Greek mythology ; an 
eagle of gold was the standard of the Romans. At 
least three countries have the eagle as their emblem : 
Assyria, Persia, and Rome. It is, or was, the national 
arms of France, Germany, Russia, Italy, Austria, and 
Poland. 

At the present day the golden eagle is confined to 
the central and western highlands of Scotland. In 
the more accessible districts it is terribly harried by 
egg collectors, and here very few eyries escape. It is 
unfortunate that the golden eagle, almost alone among 
Scottish birds, should never lay a second time in a 
season, even if йз first clutch of eggs be taken when 
m fresh, but, despite the collector's zeal and 

keeper's gun, I do not the eagle is on the 
decrease, except here and there. Each pair of eagles 
has two, sometimes three, eyries. The same eyrie is 
seldom used two years in succession, because the eaglets 
remain long (about eleven weeks) in the nest and from 


378 


NATURE 


1 SHTEMBER, II, 1926 








the accumulated remains of prey the eyrie becomes 
foul towards the end of the time and needs more than 
a twelvemonth to be thoroughly cleansed by winter 
frost and summer sun. Some of the Scottish eyries 
have been used regularly for at least half a century, 
and probably much longer. 

The nesting site may be a tree or a rock. In the 
central highlands a tree is frequently chosen, and I 
have seen nests in a Scots fir, and, rarely, in a birch. 
In her choice of nesting material the golden eagle is 
most particular. The eyrie may be from six to eight 





feet in diameter, and the crown on the nest is composed 
entirely of green fir branches (if there are any fir trees 
in the district), which the eagle breaks off the trees 
with her powerful bill. Near one eyrie that I know 
of & solitary fir grows, and each spring the eagles fly 
to it and strip it of some of its branches. The lining 
of an eyrie is, when possible, always made of the great 
woodrush, Lusula sylvatica. 

Eagles build early, and I have seen a large branch 
being carried to the nest n JA a7. In the more 


sheltered nesting-places th MH are Jaid in mid- 
March, and the eaglets hatch between April 29 and 
May т. . 
It is not known whether the cock bird takes his turn 
at hatching the eggs. In April of the present year I 
NO. 2967, VOL. 118]. > Р 


[Mr and Mri. Saon Gordon 
Fra. 1.—The hen gokien eagle preparing to feed the famıly 





was watching an eyrie гуне when Ше male bird flew" up 
the corrie and settled on a branch a few yards from 
where his mate was brooding her eggs. I hoped that 


I might witness the ' e over,’ but, after apparently 
sa himself that was well, the cock shook 
himself like a dog (there had been а heavy hail shower 


a few minutes before), spread his great wmgs, and was 
gone from my sight. 

Although the golden eagle usually lays two eggs, 
she frequently rears only one bird, and there is no 


doubt that one eaglet sometimes kills the other. Last 


season my wife and I built a hiding 
tent thirty feet from an eagle’s 
eyrie, and spent between two and 
three hundred hours in it photo- 
graphing and observing the home 
ife of the birds. As usual, one 
eaglet was a hen, the other a cock. 
In birds of prey the female is the 
larger, and when the eaglets were 
ten days old there was a marked 
difference in size between the two. 
During the early days of their 
lives the young hen frequently 
drove her brother round and round 
the eyrie. The attack was always 
entirely unprovoked. Sometimes 
when the cock eaglet was lying 
asleep in the nest his sister rose 
and ing unsteadily over to him 
aimed a deliberate and vicious 
blow at him. Fortunately for him 
the young cock was the quicker of 
the two on his feet, and I am con- 
vinced that on more than one 
occasion his superior speed alone 
saved his life. Each time his sister 
pecked him she tore out much of 
his down, until the eyrie and the 
heather around were strewn with 
this white down. The victim never 
once retaliated ; indeed he was a 
miserable young person at this 
stage. 

Sometimes, after almost ех- 
hausting herself by her attacks 
on her unfortunate brother, the 
aggressor stood up unsteadily in 
the eyrie and flapped her downy 
wings (her feathers had not as yet 
commenced to grow), uttering as she did so a wild 
yell of defiance. It was a weird and very extra- 
ordinary cry, and I shall never forget it. Once the 
mother eagle returned in the midst of this bullying 
and calmly ‘watched the down being torn from her 
unfortunate son. Perhaps she thought it better that 
he should be brought up in a Spartan school. 

This pair of golden eagles brought to the eyrie a 
varied collection of prey for the youngsters. Blue 
hares, grouse, and ptarmigan were brought regularly, 
and, more astonishing, the birds hunted squirrels and 
brought them to the nest. Although the eyrie was 
in a deer forest no red deer calves were brought, but 
two roe deer calves were carried up to the eyrie from 
the low ground. My wife had the good fortune to 
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be in the ‘ hide’ when one of the calves was brought. 
The calf was minus head and entrails, and even then 
its weight was such that the cock eagle had to rest 
several times upon trees on his way to the nest. He 








[Mr and Mrs. Ssion Gordon 
Ето s.—Cock gokien cage tearmg up a hare for the eaaet. 


Copynphs ] 


was carrying the calf in one claw, and when he arrived 
he threw down his burden and stood breathless at the 
edge of the nest. The eaglets were filled with excite- 
ment, and the young hen pounced upon the calf with 
the same weird yells of triumph she had uttered after 
her fierce attacks upon her brother. The latter picked 
up а feather from the floor of the eyrie and dashed 
&bout holding it in his mouth 1 

The cock eagle was a magnificent bird. He was 
smaller than the hen, and bis plumage was lighter than 
hers. He was dashing and debonair; the gleam of his 
eye was magnificent, and he was a true king of the hills. 

One sunny afternoon the interior of the ‘ hide’ was so 
stuffy that I put my head half out of the entrance to 
get a breath of air. Against the blue of the sky I saw 
a small black object which I thought at first glance 
was an insect. But with incredible speed the dark 
speck grew in size until I saw that it was the cock 
eagle rushing down towards the eyne from the nigh 
snow-streaked corries above. He was travelling 
a thunderbolt In one claw he held a о a 
this extra weight no doubt increased his speed. 
suspect that I shall be accused of exaggeration when 1 
say that his speed was at least two hundred miles an 
hour, but I am convinced that this is no over-statement. 
I bave seen nothing in the bird world to equal that 


NO. 2967, vor. 118] 





splendid downward rush, and to see it was worth many 
hours of patient watching. 

Regularly about three o'clock each afternoon the 
cock eagle arrived at the eyrie from his hunting. In 
the еупе he laid his prey, and, after looking at his 
yelping brood for the space of about a minute with 
indifference, he spread his great wings and sprang 
into space. On these occasions his mate must have 
been watching him from a neighbouring tree, for almost 
immediately he had left she glided down to the nest 
and fed the family on the prey he had brought. 

When the eaglets were small there were days of 
wild west wind, when the squalls of hail pattered like 
smali shot against the sides of the * hide.’ The eagle's 
tree rocked in the wind, and the mother eagle, as she 
guarded her young after having fed them, swayede 
gently to and fro, balancing herself with all the skill 
of & sailor when his ship 1s meeting heavy weather. 
The young hen eagle left the nest early in July, but the 
cock, being more backward (partly, no doubt, because 
of his ill-usage in his early days), was not ieady to 
follow her. For some days the parents fed him in the 
eyrie, but then seemed to decide that he was ready to 
leave. Each day they brought him less food, and at 
last the eyrie was bare. The parents were starving 
him, and daily he became weaker and constantly 





[Mr and Mrs Scion Gordon, 
Fro. 4.—The cook golden eagle beings in a rabhat 


Copyngkt.] 


scanned the skies for his father or mother. He 
practised wing exercises repeatedly during these days, 
and also practised 'grabbing' exercises with great 
ferocity. At last, on July 16, the eyrie was vacant— 
starvation had compelled him to take his first flight, 
the biggest step in his young life. 
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The Regional Balance of Racial Evolution. 
By Prof. H. J. Freore. 


"ques Oxford meeting of the British Association 

naturally recalls to one's mind the famous con- 
troversy about evolution, the fact of which is now 
universally accepted despite little outbursts where old 
modes of thought survive on the fringes of civilisation. 
The application of the ide& of evolution to the study 
of ind has been carried very far, and we have 
especially Elliot Smith's recent summary with its 
emphasis on correlated improvements of eyes, ‘brain, 
and hands. I shall not venture upon the ground so 
well covered by one of our greatest leaders, but shall 
merely add a few points necessary for my main p purpose, 
which is an attempt to outline the field 6 research into 
the distribution of the characteristics of modern living 
men. 

First may be mentioned the very probable, not to 
say certain, lengthening of pre-natal life from about 
220 to 280 days, with co ent continuance of growth 
of brain and delay of ening of frontal and facial 
elements and the passing of the stage at which hair 
was previously developed now under new conditions 
conducive to the maintenance of embryonic, downy 
hair (lanugo), rather than to the growth of the definitive 
hair. Thus the lengthening of pre-natal life seems to 
have been an important factor in that reduction of 
hairiness which is а feature of mankind. Jt has also 
contributed to the increase of skull volume and of 
consequent difficulty i in head support, so that. infancy 
&hd opportunities for lengthened maternal care bave 
been prolonged. The postponement of fixation of 
characters, the maintenance of more or less embryonic 
conditions with resulting unfolding of new features in 
response to opening up of new possibilities, has thus 
become & cardinal fact for the human race. 

The prolongation of infancy has also contributed to 
differentiate women's work from men's work, and it 
may well have accompanied the growth of the hunting 
habit in man; woman remained more a gatherer. 
This differentiation increased personal relations and 
gave two mutually supplementary types of food, 
doubtless & valuable step forward at that of 
evolution. The consequent enrichment of social life 
is an obvious fact, but in mentioning this one must 
emphasise that human society does not so mucb result 
from the coming together of individuals as that human 
individuality results from the liberation, bit by bit, of 
individual initiative within groups. 

The stone implements of early Pleistocene man are 
generaly of а few types only, though they may be 
wonderfully executed. The heavy hand of tradition 
has often limited initiative, but also often allowed the 
compensation of the craftsman's joy. Mid-Pleistocene 
man, at least, seems to have made ceremonial burials 
and thus, perhaps, to have begun to dream of a future 
life. Itis with the Aurignacian phase, or the beginning 
of the late Pleistocene, or, to use another name, the 
beginning of the neanthropic period, that we note a 
great liberation of initiative, and it'is from this phase 
that we have the earliest assured evidence of modern 
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types of man, so far all or almost all from the north- 
western quadrant of the Old World. 

Efforts have been made to estimate the climates at 
which men’s bodies and minds function best and to 
argue thence to the home under the conditions of which 
they became men of modern type. The best conditions 
for bodily efficiency are not very different from those of 
our apon resent British climate, for mental efficiency they 

e those of our cooler ‘(but not too bitterly cold) 
zoll Olbricht has ventured the suggestion that there 
was probably а big mental advance during a cold period 
such as & late phase of the ice age; but at such a time 
a climate like our present one favoured the south 
Mediterranean and the belt from the Sahara to Meso- 
potamia, perhaps only this belt. This belt seems to 
give abundant evidence of inhabitants of, possibly, 
mid-Pleistocene date. 

We may venture provisionally to place the early 
modern men in the zone from the Atlantic edge of the 
Sahara to Persia, and should think of а fairly large 
рершашов. not all exactly alike. "What sorts of men 
were they ? 

They may have been more or less brown-skinned 
with blackish hair and brown eyes, with jaws and brow 
ridges much reduced from the conditions known in many 
of the earlier forms of man, with heads almost balancing 
on the vertebral column, but the erect posture not yet 
attained in all cases. 

The well-known youth dnd old woman from к lower 
layers at the Grotte des Enfants, currently known аз 
, were short, with broad noses and 
strongly projecting mouths, but without brow ridges. 
Their heads were long, narrow, and high. They have 
often been said to be negroid, but it would be wiser to 
say that both in them and in many living Africans we 
find some of the same characters. 

The name of Cro Magnon has often been used as a 
label for nearly all the types of the late Paleolithic 
except the Grimaldi skeletons just mentioned. Giuf- 
frida Ruggeri urged & more restricted use of the term, 
but his views were held back from general acceptance 
for a while owing to exaggerations due.to Klaatsch, 
exaggerations which Klaatsch retracted before he died. 
Using the term more carefully and more strictly, it 
apples fully to about four skeletons and partially to 
two or more of presumed Auri ian date as well as 
to other later ones. In the Cro Magnon type the-head 
is long absolutely, but only moderately long relatively, 
the cephalic index being about 74, 75, or 76. The 
height of the skull is much less than its breadth, the 
nose and chin are strong and narrow, the brow ridges 
do not stand out separately in front of the forehead, 
the stature is great, the cheek bones are large and 
project laterally, and the face is short and broad. 

It is difficult to accept either the Brünn or the Brüx 
calotte as suitable objects from which to name а race, 
апа there are difficulties about naming it from the 
Combe Capelle skull. We await anxiously the full 
description of skulls found at Predmost. The general 
characters here are extreme length and narrowness of 
the head, so that the cranial index is rarely so high as 
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73 on the skull; the height of the skull is usually 
greater than the breadth, the brow ridges are well 
marked and in this connexion the rather exaggerated 
term ‘ Neanderthaloid' has often been used. There 
аге & few skulls otherwise belonging to this type which 
are low in the vault. 

Skulls from Solutré show high heads without strong 
brow ridges, but heads which are so much shorter as 
to make the usual index 78-83. We await confirmation 
of the date and detailed descriptions of the Solutré 
skulls. 


Reviewing these early skulls comparatively, we 
notice that great 1 of head is a very general 
feature. This is combined with:& very narrow and 
rather high-ridged form in some cases, and a less 
narrow and less high-ridged form in some others. 

The great majonty of the apes and the extinct types 
of man do not seem to have been relatively long- 
headed, if we are careful not to include the enormous 
brow ridges of some of them in measuring the head 
length. Comparing the skulls of Aurignacian men with 
these others, we note & marked growth in length, 

y in front of the ear. This implies special 
ditions along the coronal suture. Now the temporal 
muscles were of very great importance to the flesh 
hunters of the late Paleolithic age, who doubtless had 
to tug at flesh food. They had been important, no 
doubt, in earlier times as well, so they may be looked 
upon as an ancient feature persisting for a while and 
exerting an influence on the new growth. The early 
closing of the sagittal suture gave a firm anchorage to 
the temporal muscles and limited growth in breadth 
anteriorly at least; increase of anterior space must 
thus be secured mainly by increase in length. It is 
therefore permissible to suppose that a great lengthen- 
ing, extreme in some cases, was a feature of skull 
growth among most, but not necessarily among all, 
early representatives ‘of modern of man. 

In several cases the two sides of the skull roof seem 
to have been pulled down, or in other words the sagittal 
line was ridged ae and this is found frequently 
associated with a temporal hollow, so that the 
brow ridges ‘are left йаша In other cases the 
temporal muscles seem to have pulled the sides down to 
a lesser extent, and the head is less narrow and the 
brow ridges less outstanding. Lest too much importance 
be attached to the pull of the temporal muscles, it is 
well to remember that the face was still heavily 
developed in most early examples of modern man, and 
that to balance this the head tended to grow so as to 
project backwards, 3.е. to grow in | : 

It is thus possible to think that in the evolution of 
modern men we may have: 

(a) Types with little of the additional growth just 
mentioned. These would be sub-brachycephalic and 
small. 

(b) Types with considerable growth, almost entirely 
growth in length, and with the sides of the skull sloping 
steeply from the sagittal ridge. These would be 
fe pemiblichosenbalic as and usually high-headed, often 
with strong brow ridges. 

(c) Types with considerable growth in length but 
without the sharp down slope of the sides. These 
would be more moderately dolichocephalic than (6), 
less high-headed and usually with less strong brow ridges. 
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(d) Types with considerable growth more generally 
distributed along the various sutures. These would 
be mesaticephalic or sub-brachycephalic with parietal 
rather than frontal breadth as a ш feature. 

I think it useful to figure the great lengthening as a 
feature in the main groups of early modern men in the 
early home zone, and then to think that there were 
fringing groups who remained without this lengthen- 
ing. These groups on the hot south side, 
probably subject to unfavourable conditions, would 
have relatively small growth and would remain as 
small mesaticephals. os the cooler north side they, 
then or later, were able to accomplish longer continued 
growth and so gave better grown, larger headed mesati- 
and sub-brachycepbals. 

The first group seems illustrated by the Andamanese, 
Semang, Aeta, Tapiro and other pigmies of south- 
eastern Asia, and the Akka and other small peoples of 
equatorial Africa, the last being much less strongly 
pigmented than the others. All have flat, broad noses, 
the Tapiro less than the others. It seems almost 
necessary to think that some of these types have left 
their mark on the population of various parts of India, 
and some of their characters seem to survive also 
among various African peoples other than the equatorial 
pigmies. The Bushmen, on the view here sketched 
out, would be types showing some measure of head 
lengthening, and the Tasmanians also. 

I have not mentioned hair. The downy hair has 
fairly straight roots even in Bushmen, and the spirally 
curved hairs so characteristic for Africa develop that 
curve with a sharp angle between it and the root. As 

ape hair also has fairly straight roots, it thus seems 
likely that spirally curved hair is a specialisation among 
some eatly types of modern man, chiefly, I think, types 
on the south side of the early home zone under hot 
conditions, where hair reduction and the pressing of 
the roots up toward the surface would allow the freer 
giving off of heat. 

Next we may think of cases in which head lengthening 
hed taken place fully. Broom’s Hottentots and 
Koranas fall here, and so do most of the African 
peoples. Among some the pressing of the hair roots 
up to the surface has made possible a large growth of 
blood vessels in the skin, and the reduction of hair has 
gone very far in certain cases. The thin supple 
epidermis without many dry non-conducting layers, the 
everted lips, as well as the development of skin blood 
vessels and the reduction of bair, all promote cooling. 

It was mainly types with broad, flat noses, prominent 
mouths, feeble brow ridges, and spirally curved hair 
that drifted southwards in Africa, from the south flank 
of the early home zone, but a brow-ridged type also 
went that way. 

The south-eastward drift was a drift rather from the 
end than from the flank of the early home zone, and 
for this reason it was more varied. Pigmies with 
spiral hair and medium broad heads ; dark Tasmanians 
with spiral hair and partly lengthened heads; south- 
east Australians with lengthened but often low heads, 
dark colour, and wavy hair; North Australians with 
lengthened and high heads, dark colour and wavy hair; 
Papuans and Melanesians with long high heads, dark 
colour, and spirally curved hair and so on—an interest- 
ing series of drifts through a long and relatively narrow 
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belt. This contrasts with the African drift through 
a wide belt lying on the south flank of the y 


home. 

Let us turn now to the northern’ flank of the early 
home zone and think of migrants across from Tunisia 
to Sicily and Italy, migrants mostly with very long 
heads, the bearers of Capsian culture to Europe. In 
addition to these we have to think of people drifting 
northward between Elburz and Hindu Kush as the ice 
diminished. Once north of this barrier the human 
drifts’ could spread either north-eastwards in the 
lowlands or north-westward to the European loess. 
"These early drifts have been pressed upon by su ent 
etreams and their survivors are now found in peripheral 
situations and in a few refuges on the way. Survivals 
of these early characters are shown in types found at 
Plynlymon. The new work on blood constituents is 
interesting in that it is tending to show that the blood 
of the peripheral, longheaded peoples is inherited with 
little alteration from a phase before certain specialisa- 
tions occurred in the composition of the blood of many 
human stocks. 

When the belt of the westerly winds from the 
Atlantic shifted northward as the ice sheets diminished 
and the land sank in north-west Europe, inner Asia lost 
its rain to a large extent, but melting ice seems to have 
kept it moist for some millennia. Mesopotamia remained 
moist for the same reason for a good while. -The 
change of climate in north-west Europe produced a 
human crisis; the spread of the forest broke the old 
schemes of life, especially as the first phase was that of 
a pine forest, very unfriendly therefore to man. In 
south-west ‘Asia, wild barley and possibly wild relatives 
of wheat have been found. Somewhere then, probably 
on the northern fringe of the early home zone, there arose 
sooner or later a culture complex, including cultivation 
of wheat and barley, the art of stone grinding perhaps 
developed thtough the use of stone for digging, the 
consequent invention of the stone wedge, and so the rise 
of new power over wood to haft tools, to make palisades 
that kept animals under man’s command for milk, etc., 
the making of pots, the dawn of metallurgy and so on. 
I think of this complex, provisionally, as spreading 
among hill folk rather than plains-men, for the latter 
might more easily keep up their old habits of following 
herds of animals, and it seems that it spread through 
Anatolia to Hungary and so, after a long history, 
ultimately to western Europe probably about the end 
of the fourth millennium в.с. There is, however, no 
need to picture the awakening west as copying exactly 
from old and distant cultures. 

The mastery of a wood technique, food production, 
and the potter’s art all helped пееше ее the 
provision of soft food for infants, delaying the ening 
of the skull or, in other words, prolonging infancy. 
In this connexion one pictures diminution of jaws and 
brow ridges and freer growth of the skull along many 
sutures leading to a maintenance of the mesati- and 
sub-brachycephalic skull form. This form and the 
brachycephalic form, which I believe is derived from 
it, are mainly characteristic of the great mountain belt 
of the Old World. 

Another factor that enters into the story here is the 
probable increase of chewing at the expense of tugging, 
and Prof. Thomson and others have associated with 
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this an increased width of the malar bones to which 
the masseter muscles are largely attached. Increased 
width of face and jaws is likely to have encouraged 
increased width of head as well. It is important to 
note that there has been no suggestion that some 
functional change in the jaws led to a transforma- 
tion of dolichocephaly into brachycephaly. The sug- 
gestion is rather that the brachycephals have originated 
from fringing mesaticephals or sub-brachycephals. I 
appreciate and accept Prof. Thomson’s observations 
and views on the lower jaws of the typical broadheads. 
These thoughts make me incline to criticise our present 
use of terms for skull forms. 

Brachycephals give one the impression of evolution 
and drift from Anatolia and surrounding regions. It 
is noteworthy that Pamir broadheads are much like 
Al {Шап and Cevenole. For the present, I 
look upon the extreme broadheads of the high plateaux 
of east central Asia as showing in some cases a flatten- 
ing of the nasal bones and an insinking of the nasal 
chambers, but others have the profile prominent 
enough. "The broadheads of the high plateaux have 
yellow-brown skin, the early brown being retained 
and the yellowness being increased by the insinking of 
blood vessels, and the thickening of the dry guperficial 
layers—both protective devices in a region of intense 
winter cold. The very variable extra fold of the 
upper eyelid may have begun as a consequence of the 
facial flattening, and once developed would be a valuable 
protection against glare. 

The-well-known diagram of Ripley ‘shows the dis- 
tribution of broadheads in Europe as known in his 
day, and its relation to the mountain zone is very 
marked. A preliminary attempt has also been made 
to design а map of types in Europe. Around the 
mountain zone the broadheads have spread and the 
longheads are mostly peripheral in the north-west and 
in the south-west. In the north-west, climate en- 
couraged long continuation of growth and diminution 
of pigment, and I look upon the tall fair Nordic as to a 
large extent a regional specialisation. In the south- 
west the Mediterranean type links on to the Hamitic 
type of North Africa and the longheads of the Arabian 
wastes, all having among them an element surviving 
with little change from the early days of modern man, 
but many showing somewhat more general growth 
along the various sutures, and therefore less extreme 
length of heads. The fundamental element of the 
British population I look upon as drifting from the 
continent in late Paleolithic times, with а. southern 
element fairly well represented but, nevertheleas, on 
the whole neither fully Mediterranean nor fully Nordic, 
but, as I think Sir Arthur Keith would say, just 
British. 

I have tried to suggest that development of the 
individual depends on hereditary factors of a con- 
servative nature, and on environmental influences 
which have changed with chmate, food, and equipment. 
Thus they have affected plastic infancy, and in the 
end have moulded race types blending hereditary 
characters sometimes brought from afar with other 
features in which the changes of environment have 
had more power. A doubt persists in my mind as to 
the assignment of more than a somewhat limited value 
to taxonomic treatment of the question. It seems 
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worth while to think rather of regional gatherings 
together of physical characters. 

Changes of environmental influence are usually 
cumulative, for natural processes are essentially 
irreversible even if, as in climate, there is something 
of a cyclic scheme of change. The cumulative change 
may be said to draw out the course of development 
more and more from its original path, thus creating 
a state of internal strain. No two embryos are 
exactly alike, and in some the hereditary units may 
vary towards, in others away from, a condition which 
would diminish that interngl strain. Those varying so 
as to diminish the strain would probably grow best. 
So we have a theoretical possibility of variation of the 
gern limping after variation of the soma. In the 
case of man, whose development is so closely linked 
with varying balances of the influence of endocrine 
glands, the adjustment of the variation of the germ 
to the variation of the soma may not be very 
slow. 

A special attempt has been made to suggest the part 
played by the development of social life in the evolution 
of human physique, and the importance of parental 
care. These factors seem in particular to have led in 
certain circumstances to a vast liberation of individual 





initiative within our human societies, especially after 
the development of intercourse between groups. 

We must speedily undertake more and more bio- 
logical observation and measurement among ourselves, 
and we must exercise ever more care in the treatment 
of our measurements. Averages of cases which are 
not properly homologous should not be made lest we 
mask the biological truth in mathematical abstractions. 
If our anthropological work can but go on becoming 
more biological, gaining insight into physiology, 
especially of the brain and the endocrine organs and 
their correlations with growth, I venture to think that 
racial study will develop great practical value for 
education, for the fight against tuberculosis and other 
diseases, and for race-umprovement. Evolutionary 
race biology seems to be a hopeful sphere of work that 
may bring about a much-needed enrichment of public 
opinion on social questions, a diminution of race- 
arrogance, and a check on schemes that do not 
sufficiently allow for the mutual adaptations between 
diverse human stocks and diverse environments. I 
would ask for faith in the future of such work to bring 
out its great possibilities for nobler races with freer 
personal initiative in societies both more stable and 
richer in the things that are not seen. 





The London School of Hygiene and Tropical Medicine. 


pen, the goddess of health, daughter of 
Esculapius, was included among British lares 
et penates some fifty years ago, when the Public Health 
Act of 1875 was adopted. Since that time Great 
Britain has been & world pioneer in the achievements 





Official evidence before and during the War relating to 
national physique and the statistics of diseases indicate 
the need for sustained effort in the health crusade. 
Even the layman can form some conception of the 
vast field for scientific research from the wonderful 














Fic. т ~The London School of Hygiene and Tropical Aledicina 


of its public health service. Attention was concen- 
trated in the earlier years on drains and sanitation, 
but gradually the scope of the work of the public health 
authorities has widened. The results, as seen in the 
reduction of the death-rate to 12 per thousand and the 
consequent increase in the span of human Ше and in 
the health and happiness of the people, have un- 
doubtedly had а bearıng on industrial efficiency and 
national prosperity. But much remains to be done. 
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Frontage to Keppel Street 


discoveries of which information is published from 
time to time, such as those relating to the curative 
power of natural and artificial sunhght and chemical 
methods of preventing goitre. 

The Ministry of Health, as in duty bound, early 
recognised the need for extending facilities for in- 
struction and research in preventive medicine. A 

committee appointed by the Ministry and presided 
over by the Earl of Athlone submitted a report in 
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May тузт advocating the establishment of а post- 
uate medical school in London and also an institute 
in State medicine. An expert committee was after- 
wards appointed to consider the recommendation as 
to & new school of hygiene. Financial difficulties, 
which may well have appeared insuperable, were 
miraculously removed by the generous offer of the 
Rockefeller Foundation to provide two million dollars 
(400,000].) towards the cost of the building, om the 
understanding that the Government would accept the 
nsibility for maintenance, the cost of which was 
estimated at about 25,000]. а year. The appointment, 
in October 1923, of Dr. Andrew Balfour as director 
enabled definite progress to be made in the planning 
&nd organisation of the new school, the foundation 
stone of which was laid by Mr. Neville Chamberlain, 
Minister of Health, on July 7. | 
Such is the brief but honourable history of an enter- 
prise representing one of the most important educational 





Fig. ж. Тре design of the seal adopted by tha London School of Н. 


and Tropical Medicino owes пз to а coin of ancient , 

believed to have boen struck to the delrveranca of one of the 

cities from а pestilence caused by the of the waters of the 
. Tbe > dollas А арі 


dischargos arrows from-bis bow. The arrows are tbe healing rays oí 
the min which. driya amiy (lie palaria and Artemis x 

hun as who eases tho pains of en labouring with child. 
The date palm has been added to the tropscal side 
of the work, and at tho foot is serpent of Касшарпи, 


and scientific developments of our day and generation. 
For the London School of Hygiene sets a new standard 
in building and equipment, a standard worthy of the 
subject and of the Imperial city in which that subject 
is to be studied and investigated. The School is also 
the most important example—Oriental studies and 
history are other examples—of the new and proper 
method of organising higher instruction and research 
in selected subjects in London under the egis of the 
University, a method which will inevitably be followed 
for many other academic and professional subjects if 
and when the University, through re-constitution, 
- obtains the necessary powers and driving force. 

The main frontage of the new building, of which an 
elevation is reproduced (Fig. 1), faces Keppel Street, 
looking southwards towards the impressive north facade 
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of the British Müseum, across the vacant site purchased 
by the Government for the University of London, and 
recently re-sold to the vendor, the Duke of Bedford. 
Return frontages, considerably longer than the main 
frontage, face Gower Street and Malet Street. The 
architects, Mr. P. Morley Horder and Mr. Vernon 
О. Rees, have produced a design combining simplicity 
and economy with dignity and the maximum of light 
and air. The building will be faced with stone drawn 
from Portland—the veritable womb of London In 
addition to the teaching of hygiene in all its branches, 
provision has been made for tropical medicine, the 
London School of Tropical Medicine in Endsleigh 
Gardens having been ted with the new 
institution. Altogether, the School will accommodate 
250 students, including тоо students of tropical 
medicine. Routine instruction will be directed towards 
the various degrees and diplomas in public health, which 
form a necessary qualification for the public health 
service at home and abroad. The general shape of the 
building is a letter H closed at the south end by the 
Keppel Street frontage. Thenorth court will be left open, 
and the south court will contain the lecture theatre. 
Ventilation, it is in ing to note, will be by 
‘natural’ means, a provision for which those who have 
worked in buildings ventilated by ‘scientific’ methods 
will be grateful. Possibly, however, the School may 
itself devise new methods of ventilation, a worthy subject 
of hygienic research. One-sixth of the total accom- 
modation will be reserved for research, the’ large 
lecture theatre and museum, as well as numerous 
class-rooms and laboratories, being regarded for the 
purpose of this computation as accommodation for 


The division of the subject of hygiene adopted by 
the School has had reference to the tions for 
the Diploma of -Public Health, and is as follows: 
(т) applied physics, physiology, and the principles 
of hygiene; (2) chemistry and biochemistry; (3) 
immunology and bacteriology; (4) medical zoology, 
parasitology, and comparative pathology; (5) epi- 
demiology and statistics ; (6) principles and practice 
of preventive medicine, general sanitation, and ad- 
ministration. Dr. Andrew Balfour, in his interesting 
address to the Society of Medical Officers of Health on 
December 12, 1924, has explained the many ramifi- 
cations of these subjects. Thus applied physiology 
includes nutrition, ventilation, illumination, physical 
exercise, not only in relation to adults. One of the 
most encouraging developments of recent years has 
been the increased attention to the special hygiene of 
infants and children. The hygienist approaches the 
realm of the educationist and psychologist in such 
questions as rest, sleep, and fatigue ; the physiology of 
speech, reading, and writing ; tests of intelligence. In 
his discussion of the position of chemistry, Dr: Balfour 
attaches little value, from the view-point of the training 
of the public health officers, to pure chemistry, but 
stresses the importance to biochemistry. “ The 
future, in many directions, lies with the bio-chemist.” 
In Division 3, the order “ Immunology and Bacterio- 
logy " is deliberate. Division 4 sesion шашу to 
tropical medicine. Ав regards Division 5, Epidemiology 
and Statistics, Dr. Balfour recognises the need for more 
stimulating teaching of epidemiology, and has a good 
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word to say for the methods adopted at Johns Hopkins 
University, under Prof. Frost. He admits that 
statistics is a “ difficult and deadly subject for any 
one who is not blest with а gift for mathematics." 
Division 6, though placed last, 1s the largest and most 
important of all Not less than thirteen special 
courses are grouped under the main heading. The 
subject is so wide and is developing во rapidly that 
Dr. Balfour’s hint that “ refresher” courses may be 
arranged for medical officers of health will not cause 
surprise. 

It remains to add that the planning of the building 
corresponds to this comprehensive programme. Full 
details are given in the Britssk Medscal Journal (July 
то, 1926). The lecture theatre (the flat roof of which 
wil be laid out as a garden-court) and the museum 


(occupying 15,000 feet of floor space) are important 
features of the building. The library, a large and 
imposing room 35 feet by 120 feet, occupies the place 
of honour in the front of the building. There is a 
“ Publications Department,” in which provision will 
be made for informative and propaganda work. The 
Chemical Division in the north-east corner of the 
building will accommodate 7o students and the bio- 
chemical and nutritional laboratory 35 students; and 
there is also a number of staff and research rooms 
and a class-room with 7o seats. The third floor is 
mainly occupied by medical biology, and will absorb 
the greater part of the work of the old London 
School of Tropical Medicine in Endsleigh Gardens. 
It is hoped that the building will be completed in 
two years. T. Liu. H 


News and Views. 


Tse sixth annual report of the Forestry Com- 
mussioners (Sept. 30, 1925) is a document of consider- 
able interest if only for the summary it contains of 
a forest policy recently enunciated by the Government. 
A century or two has elapsed since any Government 
in Great Britain can be said to have held definite 
ideas on the subject of what a forest policy for the 
country should aim at. The Government of the day 
has now publicly recognised that the development of 
such a policy is largely dependent upon State action 
continuously apphed over.a period of years, a point 
which has for long been beyond dispute in many 
European countries. It is further recognised that 
large areas of land m many parts of Great Britain 
are more suited to the production of timber than 
food, that private forestry should be encouraged by 
a system of grants, and that the systematic establish- 
ment of forest workers’ holdings at the rate of 5 
holdings рег ооо acres of afforestable land should 
be amed at It may be said at once that this 
definition of the Government’s opinions and aims in 
this matter isadmurable. If persevered in, the progress 
of forestry should be assured. 


THE total area of land acquired by the Forestry 


‘Commissioners to Sept. 30, 1925, was 286,198 acres, 
of which 177,633 acres were classified at the time of 
acquisition as plantable. Of the plantable area 
100,244 acres (56 per cent.) are in England and Wales 
&nd 77,409 acres in Scotland. 'The Crown Woods, 
sg Forest of Dean, New Forest, and so forth have 
now been placed under the Commissioners. When 
the Commission was appointed it was laid down that 
150,000 acres should be afforested in the first ten 
-yeers. In the Acland Report the rate of planing 
per year was prescribed ; 50,000 acres to be planted 
by the sixth year. This acreage has been slightly 
exceeded. In some respects the laying down of rigid 
planting prescriptions by area is unfortunate, since 
the effort to maintain the planting figure may-result 
гп poor or bad work and takes no account of possible 
losses from drought and so forth, experiences well 
known to all foresters. It also results in waste. For 
example, in the table of cultural operations in the 
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1925 report, 22,615/. is shown as expended on planting 
and 9526/. on beating up, 1.4. filing up plantations 
in which deaths have occurred. This represents 
nearly 40 per cent. of the planting expenditure. 
Forestry, lke agriculture, has to face unfavourable 
climatic factors, but the excessive expenditure alluded 
to above appears difficult to justify. 


Tue debate, which is a usual feature of the Forum, 
in the issue for August deals with the question 
"Is Сіуштаһоп Contagious?” and is opened by 
Prof. Eliot Smith with a statement of the case for 
‘ diffusion.’ The argument. proceeds on tbe lines 
which he has already made familiar in putting the 
case for Egypt as the place of origin and centre of 
diffusion of culture. The reply 1s by Dr. В. Malinow- 
ski, who argues ingeniously that the opposition 
between ‘ diffusion ' and ‘ independent invention ’ is 
misleading. He maintains that ‘invention’ is not 
a single event for which one single individual is 
responsible, but a process consisting of a series of 
infinitely small, infinitely many, steps for which many 
individuals are responsible. Every cultural achieve- 
ment is due to а process of growth 1n which invention 
and diffusion have equal shares. The familar 
example of the ‘ diffusion’ of a match he regards as 
futile because the match does not become an element 
of the culture of the native, but 1s merely a mechanical 
importation. So far Dr. Mahnowski's formal answer 
to the ‘ diffusionist '—in effect a compromise which 
would commend itself to the average anthropologist, 
if not to the out-and-out upholder of ‘ independent 
invention,’ should there be any such, whom Prof. 
Elhot Smith holds up to scorn. But Dr. Malinowski's 
quarrel goes deeper, and it ıs this which consttutes 
the real value of his contnbution to the discussion. 
Only in the field, he maintains, can the problem be 
solved as а live issue and by functional analysis. 
Then it appears that every aspect of culture corre- 
sponds to а specific need of human nature, to the local 
environment, and to the general character of given 
civilisation. The problem is resolved then by the 
writer's conclusion that diffusion never takes place, 
it is always а readaptation. Culture 1s neither 
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invented nor diffused, but is imposed by “ the natural 
conditions which drive man upon the path of progress 
with inexorable determinism.” 


Тнв Rothamsted Experimental Station has renewed 
its offer to Chambers of Agriculture, the National 
Farmers’ Union, Students’ Societies and the like, to 
supply, during the coming winter, lectures on a 
vanety of subjects. These lectures are offered by 
way of supplement to the provision already made by 
county education commrttees and agricultural colleges 
covering the general field of agricultural education. 
Coming, as they do, from workers engaged on agri- 
cultural research, the addresses should prove of ex- 
treme interest to ther hearers. The agricultural 
sciences have now become so highly specialised, and 
the volume of research -published daily is so great, 
that there is a great field of expomtion open to those 
whose duty ıt is to keep in touch with new things in 
the branch of research with which they are specially 
concerned. On the other hand, the director of 
Rothamsted may be assumed to be fully aware of the 
value to the experts themselves of direct contact with 
the actual workers on the soil. While it 1s true that 
the pursut of knowledge should be the sole object 
of the research worker, that pursuit в in danger of 
becoming too academic when confined to the labora- 
tory alone. The list of subjects upon which lectures 
are offered is some indication of the scope of work 
with which the Rothamsted Station deals. Following 
the transference of the workers in phytopathology 
from Kew and Manchester, the station now deals with 
every aspect of plant life in health and disease, as it 
concerns the farmer. It may be added that a recent 
addition to the roll of lecturers 18 Mr. C. Heigham, 
whose thoughtful articles on the business aspects of 
farming were, until recently, a feature of the Saturday 


page in a London journal. - The main headings of the” 


syllabus which accompanies the Rothamsted circular 
are: soil micro-organisms; agricultural botany ; 
agricultural chemistry; soil physics; insecticides 
and fungicides ; entomology and mycology. 


THe weather of August in the British Isles has 
just been dealt with by the Meteorological Office, in 
a tentative way, as a supplement to the Datly Weather 
Report, &milar summaries being issued on the first 
day of each month. The promptness of the issue 
adds much to its value, dealing with facts while 
fresh to the memory. In many respects the weather 
of August this year is said to compare favourably 
with the average August weather. At Kew Obser- 
vatory temperature and sunshine were both above 
the average, while rainfall was remarkably low—the 
lowest since 1899. During the last ten days of the 
month high barometric pressure spread over the 


- southern districts, giving generally fine weather; 


at Kew there was no appreciable rain after August 21 
until the eafly morning of September r. About 12 
hours’ sunshine were enjoyed daily in south-east 
England on August 26-29, while day temperatures 
rose until August зо when 83? апа 84? were registered 
in London. Some abnormally high night tempera- 
tures were recorded during the latter part of the 
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month. On the night of August 24-25 the thermo- 
meter remained well above 60? F. in many places, 
and did not fall below 65°F. in several parts of 
London. The mean temperature for.the month at 
Kew was 649-1, which is 2*5 above the normal; . 
winds were chiefly westerly and the barometer was 
high. Thunder only occurred on two days in London. 
The duration of bright sunshine at Kew was 207 
hours, which 18 20 hours more than the normal 


Tus present status of long-range weather fore- 
casting 18 dealt with by Prof. К. De C. Ward, of 
Harvard University, in an article written for the 
American Philosophical Society. The subject is 
being very actively considered not only 1n America but 
also in many of the European weather offices. Prof. 
Ward's purpose is to take stock of the subject rather 
than to offer any contribution to the discussion. He 
mentions that man's natural craving for advance 
knowledge of coming weather extends thousands of 
years back of any attempt at scientific weather fore- 
casting. Allusion is made to the group of animal 
weather proverbs which have come into existence. 
Prof. Ward asserts that animals haveno foresight which. 
people credit them with, but these are simply character- 
istics of food supply and‘ other conditions. Some 
credit 18 given to the very general forecasts based 
on sequences in the character of the seasons, but it 
is pointed out that just when a definite sequence 
seems to have started the chain is somehow likely 
to break and the sequence ends. With further and 
closer study something more defimte may develop 
along ыз line. Allusion is made to the weather 
fluctnations associated with sunspot cycles, and it is 
stated that the results of these studies have not come 
up to expectations, A longer period generally recog- 
nised as having been fairly established is known as 
the Brickner 35-year cycle, but this may vary 


"between 20 and 50 years. At presént, and until such 


periodicities or variations are more fully understood, 
long-range forecasts definite and trustworthy cannot be 
based upon them. Prof. Ward, with high authority 
behind him, sums up the subject with the statement 
that the results reached are not yet generally applic- 
able to definite seasonal forecasts, but there is, 
however, promise for the future. 


AwoNG the news items published in the Bulletin 
for Internatonal Relations (July) are the announce- 
ments of .the adoption of the metric system in 
Greece on March г last, and of a decree of the 
Soviet Government for its introduction into Russia 
on January I, 1927. A list of international scientific 
meetings to be held in 1927, 1928, and 1929 is also 
included. In 1927 there will be a congress of the 
International Institute for Cold, at Rome; a general 
assembly of the International Institute for Anthro- 
pology; a general assembly of the International 
Commission for the Investigation of the Arr, at 
Prague; the sixth international Congress of Medi- 
cine, at Leyden; the seventh international Con- 
grees of Statistics, at Cairo; the fifth inter- 
national Congress on Seed-Testing, at Rome, m 
May ; the fifth international Congress of the Science 
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of Heredity, in. Berlin. (the first international con- 
gress to be held there since the War); the second 
Australasian Medical Congress, in Dunedin (N.Z.), 
in February; and a congress of the International 
Association of Medicinal Hydrology, ш Italy. In 
1928 there will be held an international Congress of 
Mathematics (the first to be held since the Toronto 
meeting in 1924), and in 1929 the seventh American 
Scientific Congress, at San-José, Costa Rica. The 


bulletin concludes with the communication, already. 


announced in our columns (July 3, p 21) that the 
International Research Council has decided unani- 
mously to modify its statutes in order to make possible 
the adhesion of all States, withont distinction; and 
to invite Germany, Austria, Bulgana, and Hungary 
to join the Council. : 


Ам important branch of engineering at the present 
time 18 the manufacture of water turbines and electric 
generators for operation in hydro-electric stations. 
In the July number of the Jowrnal of the Enghsh 
Electric Co. ап interesting account is given of & 
25,000 horse-power water turbine which they have 
manufactured for the Sao Paulo Electric Co., Branl, 
and which has now been running successfully for 
some considerable time in the Sorocaba Power 
Station. The station is on the river Sorocaba at & 
distance of sixty miles from Sao Рашо. -The hydraulic 
power is converted by three 15,000 Н.Р. units, also 
made by the E. E. Co., and by this new turbine which 
acts in parallel with them. The new machine 
operates under a head of 670 feet of water and 1t has 
its rated output at боо revolutions per minute. At 
full load the discharge of water is 400 cubic feet per 
second and the velocity of the water relatively to tbe 
vanes 18 130 feet per second. As a very close speed 
regulation was desired the turbine guide vanes are 
closed in 1$ seconds when the load varies from full 
load to zero. The casing has the form of a logarithmic 
spiral. This gives a perfect intake vortex ensuring 
that the water all round the guide apparatus has the 
same entrance velocity. The formation of disturbing 
eddies is therefore avoided. The efficiency is about 
go per cent, 


Ovrpoor switchgear, although in fairly common 
use in America and on the Continent in connexion 
with electric power transmission, is still rarely used 
in this country. The account given therefore by 
the English Electric Co., in the July number of its 
journal, of the switchgear the Company has erected 
in the open air for connecting the electric supply 
systems of the Preston and Blackburn Corporations 
by means of high-tension transformers and a 33,000 
volt cable, із of interest and value. The two necessary 
sub-stations are almost identical. The switchgear is 
carried on a light steel structure supported by a 
concrete plinth on which stand four 2900 kilovolt 
ampere transformers, the ratio of transformation 
being from 6600 to 33,000 volts. On the low-pressure 
side the circuit is broken under oil, but on the high- 
tension side air-break switches are employed and are 
mounted with ‘arcing horns.’ The scraping action 
of the type of contact employed ensures the pushing 
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away of any sleet or snow and thus renders thé 
switches satisfactory for use under any weather 
conditions. The parts are so strong that the contacts 
can be separated even when they are frozen together. 
As this type of gear can be employed up to 110,000 
volts, 1t is probable that it will soon become common. 


Tae National Research Council (U.S.A.) has 
published, in its reprint and circular senes, an address 
on science and engineering by Prof. W. F. Durand, of 
Stanford University, California, in which the author 
deals in an interesting manner with a familiar theme— 
the nature and interdependence of fundamental and 
applied research. Не points out that each element of 
material progress in civilisation is the final product of 
a vast number of interconnechng studies, all of which 
converge towards this product and have their source 
in fundamental facts or laws of Nature. Не asserts 
that we can never get behind these basic facts, but he 
treads on somewhat debatable ground when he uses 
the term ‘explanation’ to connote description of 
phenomena in terms of basic concepts such аз ‘energy,’ 
‘ electrons,’ and ‘quanta.’ As а good professor of 
engineering he believes that the results of funda- 
mental research, and, indeed, that all knowledge, 
find their highest expresmon in terms of service to 
humanity; and he shows how certain types of in- 
dustrial research are really fundamental, although all 
forms of research have their place as essential elements 
of progress. Engineering affords some excellent 
illustrations of the interdependence of academic and 
strictly utihtarian research, and the example of 
aeronautics, with its dependence on mathematics, 
physics, mechanics, thermodynamics; and chemistry, 
is a particularly happy one. In conclusion, Prof. 
Durand pleads eloquently for more intensive funda- 
mental research in the United States, which he 
believes has been relatively neglected there. 


Most of the islands in the Azores are subject to 
earthquakes that occasionally attain destructive 
violence. One of the well-known centres, though 
not the most active, lies in the Horta district at the 
eastern end of the island of Fayal. In this zone a 
strong earthquake occurred on August 31. In Horta, 
hundreds of houses were completely ruined and there 
were few that remained undamaged. Heavy safes 
were thrown out of alcoves, steam boilers were dis- 
placed, and large fissures crossed the streets. Though 
the earthquake was felt in the neighbouring island of 
Pico and even at Ponta Delgada in the island of 
St. Michael, the disturbed area, as in most volcanic 
regions, seems to have been small, considering the 
strength of the shock at the epicentre. 


Tus following awards for the year 1926-27 have 
been made by the Salters' Institute of Industrial 
Chemistry and approved by the Court of the Com- 
ралу: Fellowships have been renewed to—Mr. Н. 5. 


.Pink, University College, Nottingham, and University 


of Oxford (fellow, 1924-25, 1925—26), at the Massa- 
chusetts Institute of Technology ; Mr. V. E. Yaraley, 
University of Birmingham (fellow, 1924—25, 1925-26), 
at the Polytechnic, Zurich ; Dr. R. Campbell, Arm- 
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strong College, Newcastle-upon-Tyne, and University 
of Oxford (fellow, 1925—26), at the Department of 
Chemical Engineering, University College, London. 
Fellowships have also been awarded to—Mr. E. A. 
Bevan, East London College, University of London; 
Mr. R. M. Deanéely, University of Oxford; Mr. R. 
Edgeworth-Johnstone, College of Technology, Uni- 
versity of Manchester ; Mr. H. B. Spalding, University 
of Oxford. The Salters' Institute has also awarded 
fifty-one grants-in-aid to young men employed in 
chemical works to facilitate their further studies. 


AN interesting addition has just been made to the 
exhibits in the electrical communication section of 
the Science Museum, South Kensington, by Mesers. 
Television, Ltd., who have lent to the Museum the 
transmitting portion of the original apparatus used 
by Mr. J. L. Baird in experiments which led him 
from the wireless transmission of outlines in 1925 to 
the achievement of true television nine months later, 
when, on January 27, 1926, the transmission of living 
"human faces with light, shade, and detail was demon- 
strated before members of the Royal Institution. 
The subject of television was referred to in an article 
in our columns on July 3. The apparatus now placed 
on exhibition at South Kensington includes the 
original ventriloquist’s head used ш Mr. Baird’s ex- 
periments, the revolving dial with lenses, the slotted 
disc which, revolving at high speed, interrupted the 
light reflected from the head, another revolving in- 
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terrupter and the cell container with the aperture 


‚ through which the flashes of light reach the sensitive cell. 


"APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—An 
assistant fishery officer in the Fisheries Department 
of the Ministry of Agnculture and Fisheries—-The 
Secretary of the Ministry, то Whitehall Place, S. W.x 
(September 20). Inspectors under the Agricultural 
Wages (Regulation) Асі, 1924 — The Secretary, 


‘Ministry of Agriculture and Fisheries, 10 Whitehall 


Place, S.W.r (September 24). A head of the Depart- 
ment of Commerce of the Witwatersrand Technical 
Institate—The Secretary, Office of the High Com- 
missioner for the Union of South Africa, Trafalgar 
Square, W.C.2 (September 30). “An assistant in the 
Essex Museum of Natural History, Romfotd Road, 
Stratford — The Principal, West Ham Municipal 
College, Romford Road, E 15 (September 30). An 
evening lecturer in botany at the West Ham Muni- 
cipal College, Romford Road, E.15—-The Principal 
(September 30). A pathologist to the Lancashire 
Asylums Board— The Clerk of the Lancashire Asylums 
Board, County Offices, Preston (October 1). Research 
chemists at the Chemical Research Laboratory, 
Teddington—The Secretary, Department of Scientific 
and Industrial Research, 16 Old Queen Street, West- 
minster, S.W.r (October 7). An assistant master for 
engineering and workshop practice at the Kingston- 
upon-Thames Technical Insttute—The Principal. 


Our Astronomical Column. · 


SUSPECTED CowzTr.—Mr. Wilk, assistant at Cracow 
Observatory, who discovered a comet last year, ‘has 
sent a telegram to the I.A.U. Bureau at Copenhagen 
announcing his detection of another cometary object 
of the si magnitude on September І, 212 46m-o 
U T., in К.А, 150 53m 128; N. Decl. 3° 55 ' (position 
referred to equinox of 1855). The motion was stated 
to be direct (that is, in the direction of increasing 
R.A.), and according to the wording of the telegram 
:it reached the extraordinary amount of one degree in 
four minutes, but it is doubtful whether this is the 
correct interpretation. If so, the comet was very 
near the earth, and no forecast of its position’ 1s 
possible until more data are to hand. The writer of 
this note swept for a few d round the given 
position on September 4 without detecting any bright 
comet. 


FIREBALL ON AUGUST 13.—Mr. W. Е. Denning 
writes: “А ө fireball was seen from various parts 


of England on August 13 at gh 132 р.м. gs d other 


laces 1t was observed from Alford, Linc., А 

orfolk, Keynsham, певг Bristol and Derby. The 
meteor gave the impression of a brilliant ; for 
it 1lluminated the pare a and sparks followed tbe 
head along 1ts somewhat lengthy course , As viewed 
from Deby it was described as being of an in- 
candescent blue colour with a tail of similar tint and 
golden sparks. Another n says it emitted an 
intense bluish-white hue like lightning and that it 
vividly illuminated the country.. I have compared 
the data and find that the radiant point is indicated 
at 303°—43° near a Capricorni, and that the meteor 

traversed a path of about 84 mules, falling from 62 
7 +o 33 miles in height—velocity about 25 miles per 
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second. The direction of flight was from south by 
east to north by west, and the meteor passed from over 
Hue to near Doncaster. The radiant point 
is a -known one and has been often observed in 
July and August supplying slow and brillant meteors.’ 


Taz PROBLEM oF 'IsLAND U RSES.' — The 
true interpretation of spiral nebule, either as com- 
paratively small bodies occurring merely as outl 
members of our Galaxy, or, on the other hand, as 
very remote systems comparable both in size and 
nature with the Galactic itself, still remains 
а matter of controversy. im t contribution 
to the problem is made by Dr. Hubble in the Astro- 
onc Journal, vol. 63, p. 236, in which a critical 
and detailed analysis is given of the naked eye 
De Messier 33, based on HS Aer taken with 

e great roo-inch reflector, The h resolving 

wer of this instrument shows no difference between 

e images of so-called condensations and those of 
ordin stars of the same magnitude. Ritchey’s 
description of these objects as “nebulous stars ” 
а therefore to be no longer tenable. Numerous 
nebule, nova, and variable stars have been discovered 
Бу Dr. Hubble in Measier 33, including 35 Cepheids. 

e distance as derived from the period-luminosity 
relation among the latter із about 263,000 parsecs. 
That this distance 1s of the right order of magnitude 
is confirmed by evidence from the nove and from» 
the luminosity function for the.brighter stars Dr. 
Hubble considers Messier 33 to be an isolated 
of stars and nebulae, far nd the hmits of the 
Galaxy; bnt as bemg more comparable in size and 
luminoeity with the &nic clouds than with ou: 
own system. ‘ - 


Н 


SEPTEMBER 11, 1926] 


NATURE 


389 





Research Items. 


REMISSION OF SINS AT THE SHRINE OF A MOSLEM 
SAINT.—À. description of a fair at ttan at the 
tombs of B&b& Fartd Shakarganj, which is quoted in 
the Indian Antiquary for August, contains several 
nous of interest to the students of religions belief. 

e great attraction of this annual fair is the i 
On the death of the Baba, 
who is credited in with wonderful ers during 
his lifetime, it was published far and wide that who- 
ever passed through his tomb between sunset and 
sunrise on the new moon зп Ап would be forgiven 
the sins of the past year, and the fair was estabhshed 
for the benefit of the faithful attending at the tomb 
for this purpoee. The fair is attended by worshi 
drawn from districts so wide apart as the North- West 
Frontier апа the United Provinces. On the final 

ight when the gate is to be opened, all pilgri 
collect outside the gates of the town, which are closed. 
On the signal by rocket that the sun 18 set, they are 
admitted to the town and all night long pass in single 
file through the tomb. At sunrise the door is shut. 
On one occasion the police used light switches to 
strike the people in order to hasten the movements 
‘of the crowd. The e, instead of avoiding the 
blows, courted them, and on inquiry as to the reason, 
it was stated that the switches represented the sword 
blades forming tHe legend: bridge between earth 
and heaven on which the feet of the faithful are cnt, 
whereas the wicked fall between the gaps in the 
bridge into hell below. Those, therefore, who were 
hit by the police switches considered that they had 
had their feet cut by the swords of the bridge and 
were doubly sure of the forgiveness of their sins. 


of the Gate of Heaven. 


INTELLIGENCE AND aoa HISTORY. p 
interesting data beering upon the question of how 
far superior in ence i8 & family characteristic 
have been collected ee en as the result 
of an investigaton o Ld families to which belonged 
a number of children selected as the result of O- 
logical tests members of the Teachers’ lege, 
New York. e results have been published ш 
Bull, 25 of the Eugenics Record Office of the Carnegie 
Institution of Washington. All the children were of 
exceptionally h character intellectually, and the 
study involved the more remote history of the family, 
present conditions, occupational and home ae 
physical and temperamental traits and birth condi- 
tions. Of these families 70 per cent. were Jews, 
and of these 20 per cent. of German extracton, and 
то cent. more German on one side of the family. 
Only one child came of American stock on both sides, 
and in тойын families were all four grandparents 
American born. As occupation, уо per cent. 
of the fathers were P essional men, and 25 per cent. 
did clerical or semi-intellectual work; 25 per cent. 
are college graduates, a frequency twelve times higher 
than in the population at large. Brothers and msters 
and cousins tested for intelligence scored high. The 
fecundity was low, about o-8 of a reproducing 
child to each parent. First births occur twice as 
commonly as in the general population; but this is 
due to fact that the intelligent groups have an 
exceptionally high population of first-born children 
only. The fathers are above the a © age because 
this class marries late. Physically the ilies belong 
to a fine k, being long-lived and robustly built. 
The children show few phymcal defects. In a 
preface, Dr. Charles B. Davenport sums up the 
results of the investigation as showing that the 
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highest intelligence comes out of a stock that is 
highly developed on both sides. 


GLASS-MAKING IN ANCIENT Ecypr.—tThe technique 
of the manufacture of giass vases in ancient Egypt 
is obscure. Sir Flinders Petrie has su in 
connexion with the examples discovered himself 
at Tel-el-Amarna, the use of a rod and a core of sand 
dipped into melted glass, while Mr. Harry Powell in 
the '' Encycl ia Britannica " suggested alterna- 
tively that they were blown. Mr. James H. Gardiner 
in for july considers that the true method of 
p m differ from anything that has yet 

suggested, basing his view on the examination 
of a number of examples of the XVIIIth ty: 
The softening or plastic temperature is about 900? Č., 
not a td below that of good Enghsh fant 
р e, however, have been drawn from material 
which would have needed quite rooo? C. to form. 
In the case of a fish-shaped vase from Tel-el-Amarna, 
the ROLE a well-melted blue soda metal with fine 
seeds. tail portion is solid and has been made 
and ornamented first and then squeezed on to the 
soft body. The indentation of the flat-nosed ton 
used for holding can be distinctly felt. The colo - 
glass pattern was made by threading coloured glass 
on to the surface. Notwithstanding the waghty 
negative evidence of an absence of any indications 
of blowing tools or fragments showing clear inside 
surfaces, the author is stro of the opinion that 
the glass objects of the X th show the 
inni of fabncation of glass vessels by blowing, 


which ards developed into the blown ware of 
the Greek and Roman period. It 18 su that 
the fact that in all cases there was a ci openin, 


in the neck showing abrasion, as if a metal rod 
been introduced and withdrawn, may have been due 
to the use of a metal funnel to introduce hot sand 
while the material was soft, and that the object was 
then buried in hot ashes to cool slowly. 


Tax Great Rirr VALLEY.—Ín a paper in the 
Geographical Jowrnal_for August, on die N d 
section of the great Rift Valley, Dr. F. Dixey ad- 
vances the view that in early Cretaceous or possibly 
late Jurassic times, the initial uplift in the Nyasa 
region took the form of a gentle anticlhnorium, or 
large anticline, and that the more or less meridional 
troughs so produced were occupied eventually by 
rivers. At & later date rift faulti began, and 
continued intermittently through а large part of 
Tertiary and Quaternary times. Intersecting faults 
also extended into the ions bordering the main 
rift on both mdes. The volcanic history of the area 
seems to have been largely confined to late Т 


or early сива tunes. Dr. Dixey finds по 
evidence to support the hypothesis аў & marine 
sedimentary phase of Oligocene age. Lastly, he gives 
reasons in favour of the rift-fanlting of the region 
being due to long-continued tensional stresses rather 


than to compression. These are the absence of 


thrusta and folds and the development of much block 
анаа: the occurrence of subsidi rifts parallel 
with the main rift; the existence & reticulated 


ере. of rift valleys; low-step faults extending into 
e middle of the rift valley floor; and the successive 
tilting of the floor of the northern end of the rift in 
one tion. 


TERTIARY FOSSILS FROM JAPAN.—No less than six 
papers on the tertiary mollusca of Japan, from the 


r 
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pen of Prof. Matajiro том appear in the first 
volume of the Journal of the Faculty of Science of 
the Imperial University of Tokyo. Most of these 


fossils come from the central districts of the mai. 


island of Japan, but,some are from the oil-fields in 
the north-western of the “Mam Island of 
Hokkaido " (formerly known as Yedo). Prof. Yoko- 

a's communications total ji pages illustrated by 
19 plates, which are very good, but not quite equal to 
the efforts of the Japanese artist at his best. The 
text, nd brief statements as to the position and 
age of the respective beds in which they occur, 18 
confined to systematic descriptions of the species, 
many of which are described as new. 


BAXTER Basin GAS-FIELD, WvowiNG.—Mr. Julian 
D. Sears contributes an interesting account of the 
eology of the Baxter Basin Gas-field, Sweetwater 
опу, Wyoming, ш Bulletin 781-B of the United 
States Geological Survey. This field was first proved 
. in 1922 by the completion of two wells of large yield, 
previously, drilling on the Rock Springs antichne, of 
which the Baxter Basin occupies structurally the 
highest part, had resulted in little or no success ; 
even now there seems to be small of oil 
being found in commercial quantity. Gas is found ın 
commercial quantity, however, in each of the three 
domes developed along the crest of the mam structure, 
and is produced from the Upper Cretaceous Frontier 
and Dakota sandstones. nee its сед 
1, there bemg no single continuous роо 
Клоп to all three aa they are separated by structural 
depressions and by faults that offset the reservoir 
Deis: Twenty-three wells had been drilled in this 
- field up to the time of survey; these ranged from 
1000 to 3400 feet deep, finding the Frontier sands at 
depths from 1800 ft. to 2000 ft, and the Dakota 
sands at depths from 2500 ft. to 3400 ft., according 
to the itions of the wells concerned. Some 
remarkable yields are recorded: one well gave 
2,000,000 cubic feet day from the Frontier and 
0,000,000 cubic feet Кош e Dakota; another well 
ound water in the Frontier but yielded 21,000,000 
cubic feet of gas per day from the Dakota; other 
yields from the Dakota (unqueetionably the richest 
sand in the field) are from 17,000,000 cubic feet to 
35,000,000 cubic feet daily. Water occurs high on 
the flanks of two of the productive domes, thus 
leaving very little room for an intervening oil layer 
between it and the gas; this is one of the reasons 
dispelling any hope of commercial oil production 
from this field. 

CYCLONES OVER CEYLON.—Cyclonic movements in 
Ceylon are dealt with by Mr. A. J. Bamford, the 
superintendent of the Colombo Observatory, in the 
Ceylon Journal of Science, vol. 1, part 1, in continuation 
of the series that have appeared in the past im the 
bulletins of the Colombo Observatory. Any dis- 
cussion of the movements of cyclones wherever dealt 
with ія of general interest, as cyclones are so decided! 
the centres of action with to the weather bo 
over land and sea. In the discussion several storms 
are analysed, and much information can be gleaned 
ag bo tho main sent of ишге Пра Ко ше пове, 
Other special features are dealt with in detail, 
especially the heavy rains over Ceylon of September 
29-30, 1924, falls up to 12 inches reported which 
occasioned floods in many places, e weather over 
the island at the time was of the usual south-west 
monsoon type; the fall of temperature on September 
29 18 said to be the result and not the cause of the 
rains. Maps are given showing the rainfall over 
Ceylon. | 
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CLIMATOLOGY oF FarwourH.—Weather observa- 
tions at Falmonth for the year 1925 and the meaa 
values for 35 years, 1871—1925, have just been issued 

Mr. J. B. Phillips, the superintendent of Falmouth 
о .. The observations are of considerable 


value, as they show t и of the chmate 
Los p ame AU e mid-winter month January 
had the day maximum temperature between 50° F. 


and 54° F. on 24 days, and there was only one day with 
the temperature below E ; the minimum or night 
temperature was only below 40? on six days and on 
three days was above 50°. The mean temperature for 
January was 3°-4 above the average. In November 
and December, when periods of exceptionally cold 
weather were enced over Great Britain, the 
relation of Falmouth to other parts of the country is 
i . The mean реше for the year was 
which is 0?-7 above normal; the warmest 
months with relation to the average for 55 years were 
January and October, both of which exceeded tho 
average by 3^4. The total hours of bright sunshine 
in the year were 1819, which was 69 hours above the 
mean, and, it was the highest for the since 1911, 
when the sun shone for 2056 hours ing the first. 
six months of 1925, Falmouth had 43 per cent. of the 
ble duration of sunshine, while that for the 
riish Isles was 35 per cent. For June, Falmonth 
had 77 per cent. oi the ров duration of sunshine, 
while for the British Isles it was 50 cent. The 
daily average sunshine at Falmouth for the several 
seasons was: Spring 5°41 hours a day, summer 7:88 
hours а day, autumn 4°33 hours a day, winter 2:36 
hours a day. The- rainfall for the year was 
49°77 in., which is 4-01 in. more than the mean. The 
outstanding feature of the was the rainless od 
from May 29 to July È absolutely no ram g in 
June, while the mean for 55 years is 2:24 in. 


THE CRYSTAL STRUCTURE OF MAGNESIUM PLUM- 
BIDE —With the publication of J. B. Friauf’s results 
оп the crystal structure of vp paid plumbide 
(Mae), in the Jowrmal of the American Chemical 

ocwty for July 1926, the crystal structures of tho 
three intermetallic co unds which magnesium is 
known to form with silicon, tin, and 1 are now 
completely determined. The plumbide, prepared 
by melting the calculated amounts of magnesium and 
lead under a protective layer of sodium and potassium 
chlorides, was ground to powder under kerosene, and 
a sample, covered with a little paraffin, rotated 
dunng E enin to radiation from a molybdenum 
target e powder diffraction pattern was photo- 
graphed, and the unit. cell found to contam four 
molecules. The position of the atoms corresponded 
with the calcium fluoride arrangement, 


SPIRIT THERMOMETERS —-The August issue of the 
owrnal or aen Instrumsnis contains an .arücle 
y Mr. W. F. кепе, of the National Physical 
Laboratory, of considerable importance to the makers 
and users of вріпі thermometers. It has been 
noticed that the readings of certain spirit thermo- 
meters when placed in melting ice have decreased 
with age at rates of the order of 1° F. per month. 
ent has shown that the decrease їз not due 

to loss of spirit, through munute cracks in the glass 
or to change of volume of the glass, but to the presence 
of small quantities of acetone in fhe methyl or ethyl 
alcohol used in the instrument Ten per cent. of this 
impurity is sufficient to cause a lowering of the ice 


months after the thermometer is made. The 
effect appears to be due to the polymerisation of the 
acetone under tbe influence of light, 
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Excavations in Kent's Cavern, Torquay. 


AT the Southampton meeting of tbe British 
Association last year, & Commuttee was ap- 
үле to co-operate -with the Torquay Natural 
ry Society in in tng -the important 
paleolithic site at Kent's Cavern, made famous by 
tbe researches of McEnery, Buckland, and Pengelly. 
For some time previously the future of the cave, 
"which is in private ownerabip, and the possibility of 
to unknown destination of relics of antiquity 
which might be of the greatest moment for the early 
history of man in Britain, had been a source of anxiety 
to the local scientific soci and to archzxologists 
а, It was hoped that the British Association 
mittee would be able to some extent to mitigate 
the dangers of the situation ; but at the time of its 
appointment there seemed little hope of immediate 
excavation, and at the most it was hoped that it 
would hold a watching brief for archeology and ensure 
that rege i agar of interest or im ce to 
science whi ich might come to light should, at least, 
‘be recorded and le made available for study. 
Early last winter, however, leave was obtained from 
the proprietor for a preliminary examination of that 
part of the cave known as the ‘ Vestibule.” Funds 
were raised from the British Association, the Royal 
Society, the Society of Antiquaries, and a fund for 
the ws ath of ex-service men; but the greater 
the work has been carried out voluntarily 
y members of the Torquay Natural History Society. 
A su of the results of these excavations is 
contained in a report of the Committee which was 
presented at the Oxford meeting of the Association. 

‘ The Vestibule,’ which was selected for excavation 
on the advice of Prof. W. Sollas, is a chamber 
some 40 ft. by 32 ft., into which the northern entrance 

to the cavern leads. A trench was dug along the 
са length of the northern wall shghtly over- 
lapping into the ‘ Sloping Chamber’ and passing at 
its eastern end under the enian hearth dis- 
covered by d ыш in 1866, w 18 known as the 
* Black Band.’ of a trench along the 
gett wall im tha daa the entrance was also 
made The depth of the trench varies from 2 ft. 6 in. 
to 13 ft. Dh eal Ge Destaca cC. s 
The area which uced the ot the 
finds was near the east wall Роа 
limestone were present throughout. At each end of 
the trench e stalagmite has appeared at 
the bottom of the excavation, but ıt 18 too early 


to say if this represents portions of a stalagmite 
floor. 

The cave earth is quite unstratified and the fauna 
identical with that found by Pengelly at the higher 
levels. No hearths or worksh were found, but 
135 funts scattered here and there have been re- 
covered. Nearly all are paünated a dull white. 
Omitting waste fragments and neuclei, they fall 1nto 
two classes: end scrapers and ' blades,’ the latter 
being about 80 per cent. of the total. The end 
scrapers are of the usual type with primary шр 
along the length of the implement, terminaüng a 
the broader end in steep, fanwise retouches producing 
a convex scraping edge. The reverse is a flake surface. 
The implement is in the Aurignacian tradition. The 
‘ blades’ have primary flaking along the length of 
the implement with two facets meeting in a carinated 
median line, or three facets, when the central facet 


makes a flat ridge. This would a to be an 
industry of simple unretouched b and corre- 
аз to the implements collected by F Шу from- 
ө higher levels. The absence of bone, horn, and 


ivory implements suggests that it 18 not true Mag- 
dalenian ; the abeance of Chatelperron and Gravette 
ints that it is not true Aurignacian ; and of burins 
t it is not either Aurignacian ог dalenian. 
Certain similarihes to Solutréan are probably ın- 
trusive. It ıs, however, certain that we have here 
а culture of Upper Paleolithic type. 

aoe abundance of remains of the рав would 
indicate & climate su ve o e A 
nacian ur Satan л репо of southern йош, 
but d at а later date. The study of 
the fauna желт үе Mets t gin fis 
of formation when the upper of the base level 
and the lower e middle levels were laid 
down in Mother Grundy's Parlour at Creswell, of 
which the upper middle level roughly corresponds 
to the Black d of Kent's Cavern. The deposits 
recently” examined in the Aveline’s Hole in the 
Mendips seem to correspond to the granular stalag- 
mite excavated by Peugelly. 

In a skull found. in a crevice outside ' the Vestibule ' 
Sir Arthur Keith finds а close correepondence ın the 
palate and teeth to thoee of the human jaw found in 
the granular stalagmite. It is brachycephalic and 
compares closely with two brachycephalic skulla 
found at Avelidé's Hole, also &ssociated with an 
industry of simple unretouched blades. 


Irish Limnology.' 


ALTHOUGH the study of lake Ше y received 
considerable systematic attention other 
countries, y on the Contnent к in the 
United States, there had been no definite institution 
set up for that purpose in Great Britain or Ireland 
until the year 1920. It remained for the War to direct 
attention to our lack of knowledge of British lakes 
and their ible economic value; and, as & direct 
outcome of consultations at that time, a limnological 
station was established in August 1920 on the river 
Shannon, one mile from the northern end of Lough 
Derg, lreland being considered the most suitable 
country in which to tackle the problem on account of 
its valuable inland fisheries and large area of fresh 
water. 
The first report from the limnological laboratory by 
"m » 
rri Pie са. [ачар 193 1 1926,1 Reports 
m and the Hiver D By R Southam and 
А. С, Gardiner, r-C170 Plates I-XV,. Text figs. 1-4. 
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- Mr. К. Southern and Mr. А. c. Gardiner, now before 
us, deals chiefly with the Crustacea in the plankton 
of Lou Derg and;the river Shannon. The research, 
which included two full years, 1921 and 1922, was 
carried out with a thoroughness and attention to 
detail worthy of the greatest praise. Five to seven 
stations were worked with the positions 
being chosen so that information could be obtained 
on the plankton of the Shannon River itself and of the 
northern end of Lough E in regions outside and 
withun the effect of the 8 current and in special 
localities in which the effects of wind action might 
be shown. The technique of the plankton collecting 
was carefully worked out, and it is satisfactory to 
note that the results are based on collections made by 
horizontal hauls, although vertical hauls were gener- 
ally taken at thesame time. A great deal of attention 
was devoted to these horizontal hauls as 
uniform as possible, and an ingenious method of 
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from an anchored boat until roo of 
rope had run off а reel, and then rowing back 
through this тоо yards in а given time, was adopted, 
and ensured, so closely as is practicable, that {Ак 
equal volumes of water were filtered on each occasion. 
Concurrently with the plankton collecting, observa- 
tions were made of following chemical and 
physical factors—temperature (air and water), wind, 
rainfall, water level, transparency of the water, 
hydrogen ion concentration, dissolved oxygen and 
complete chemical analysis of the water. 
Examination of the physical and chemical condi- 
tions has shown that Lough Derg differs from many 
lakes of which the features have been described on 
the Continent and in America, in that its waters are 
ey homogeneous from surface to bottom 
ughout the year, any evidence of a thermocline, 
and hence marked changes between surface and bottom 
о content, being absent. This, in Southern and 
G er’s opinion, can be accounted for by үче үа 
shallowness of the lake (rarely more than 20 feet 1n the 
northern half, although the southern end is deeper 
with soundings as great as 119 feet), its narrowness, 
and hence continual change of the body of water 
flowing through it and the general mixing action of 
winds over the shallow water. In consequence, all 
the water of the lake is capable of suppo an 
abundance of living о organisms and of fish 
. Na+ x . x 
life. The ratio Cat Mg is low: the phytoplankton is 
characterised by the relative scarcity of the Desmi- 
diacee and dominance of the Diatomacee. This 
supports Pearsall's theory that if the above ratio 18 
low the conditions favour the growth of diatoms, and, 
if high, of Desmids. It was also notable that large 
num of different species occurred together, at the 
same time, in t abundance. A er report on 
the phytopl m is to be published. . 
е distribution of the crustacean plankton is con- 
sidered from all aspects—seasonal and diurnal, both 


Studies on the Origin 


"| HE history of cultivated plants is a subject which 
bas attracted many botanists; and numerous 
theories of their mn from one or more wild 
. types have been published Until recently the con- 
usions of Alphonse de Candolle have been accepted 
with a minimum of спіса] revision. The 5 
increase in genetical research and the marked dads 


of many eticists to link their studies with other 
spece ot biology is, however, 1 to renewed 
in in the taxonomic and geographical history of 


‘our common cultivated plants. uch new material 
has been accumulated and a few geneticists are even 
UE time to collecting in person cultivated, feral, 
кеп examples of hes к d pore they are 
studying in езе ground an тӘ; z 
Prof. N. Vavilov, Director of the о of 
ос Botany and New Cultures, Leningrad, is 
well known :n Great Britain the numerous im- 
р works on genetics and allied subjects which he 
published. In & paper which has recently been 
received ! he deals in а decidedly original manner with 
fhe origin of'the common cereals and а few other 
widely cultivated plants. The conclusions reached 
are largely based on the researches carried out 
by Vavilov and hi ‘assistants in Central.Asia 
and the Nearer East in the years since the War. In 
addition, many thousands ot seed samples have been 
obtained from all parts of the world and grown at one 


1 Prom Bulle: of Apphed Bolamy end Plant Breeding, 16, 2, 1926, 
Lenmgrad. 


“NO. 2967, VOL. 118] 


horizontally and vertically. In the horizontal dis- 
tribution great streas is laid on the wind as в factor 
in causing irregularity, and the detailed discussion of 
the effects of winds is being kept for a subsequent. 
report. Of the crustacea, Daphata longispina was the 
dominant form, though Bosmina coregoms, Leptodora 
ер ог Diaptomus gracilis were most prevalent at 
es. р 

The importance of plankton crustacea as food for 

fish is discussed. О? the fish present in the lake, the 


| Pollan, Coregonus elegans, is a plankton feeder 


throughout its whole Ше; these crustacea were also 
found to be an important constituent of the diet of 
the fry of pike, tench, rudd, bream, and A 
correlation between the growth-rate of and 
the abundance of crustacea is given. It is interesting 
to see that to a certain extent big trout were also 
found to be feeding on plankton. The fact that 
these sporting fish will feed voraciously on small 
entomostraca is perhaps not generally known. In 
this -respect it is interesting to direct attention to an 
expermment carried out at the Jersey waterworks 
showing the remarkable growth of young trout which 
fed on the abundant crustacean planing present in 
the filter beds.* 

It is sad to see that, after such a good beginning, 
the limnological station on the river Shannon is now 
closed down. It is necessary that such well-planned 
work should be carried out through the course of 
many years before the true significance of many of 
the seasonal es in the plankton community 
can be fully understood and the foundations laid for 
а close study of the actual fish-producing power of 
these lakes. 

Messrs. Southern and Gardiner have made an im- 
parent addition to the many valuable works that 

ve been published from time to time by the fisheries 


of Ireland. F. S. R. 
1 “The Biology of Waterworks,” W Rush . Aubm, 
ара A. J. Jenkms. а by the тара vf Water pn 1984. 


of Cultivated Plants. 


or other of the experimental stations under the control 
of the Insttute. While ıt is certain that many details 
have still to be discovered for all the groups studied, 
there is no doubt that im 


the Sdn son 
varie diversity within what is а as а 
“ Linnean es.” The data are set f in tables 
by excephonal clear maps in the 
Russian text, to which ıs attached an ost full 
English translation. The results are com ble with 
the periodic classification of the chemical elements in 
that not only are the known variations classified, but 
also the existence of undiscovered varieties is postu- 
lated. In addition to the usual ' characters’ of the 
taxonomist and pra! up physiological characters, 
iie UE. Eod dd F ee 
ve vity an owering, and logical and 
genetical data are freely used. It жоо that 
even for cultivated plants the variations are not 
haphazard in their Ero epi distribution, but that 
they occur about well-marked centres. The immense 
diversity of spring and winter forms of soft and club 
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wheats is concentrated in the mountainous distncts 
of south-west Asia, while the polymorphism of the 
durum wheats is most marked in North Africa. Two 
centres of origin for the barleya are indicated лп 
A ini d south-east Asia. Cultivated oats are 
undoubtedly of polyphyletic origin, and five geo- 
graphical and “лел groups are established. South- 
west Asia is recognised as the chief centre of diversity 
ofrye. There is no reason to Secala monianum 
and S. fragils as pre tors of cultivated rye. Both 
oats and rye probably entered cultivation simultane- 
ously and independently in different localities, 
Pon as weeds in of wheat and barley. 
is referred to two principal groups: a large- 
seeded, large-flowered group connected with the 
Mediterranean, and & -seeded, small-flowered 
one peculiar to south-west.Asia A third group may 
be centred in Abyssinia. It is shown that the 
mountainous districts of Asia and the Mediterranean 
ieee being the centres of varietal diversity of nearly 
the most important agricultural crops, were 
probably also the home of primeval agriculture. 
The paragraphs of Prof. Vavilov’s stimulating 
paper form a fitting concluson to this notice of his 
work: “ Evolution proceeded in time and , and 
only by coming neer the graphical centres of the 
origin of forms, estabhshing the links connectin 
Species, shall we able to master the synthesis o 
Linnean species (considering them as systems of 
forms). : Onl аа and the knowledge of the 
geography of plants enable the geneticist to select 
содер т е initial forms for his crosses and to 
solve problems of experimental phylogenetics. The 
pron of the origin of species ie thas considered as 
е problem of the ori not of separate varieties, 
which in Darwin’s opinion differentiated: into in- 


dividual species, but of complex systems, such as are 


true Linnean es. 
““ Ав 1t follows from the above, the solution of the 
Peedi! the origin of jes hes in a rns of 
orough investigations of separate 0 апів 
by the differential systematical Шеше, by t of 
botanical geography (in the gense of establi the 
centres of the ori of forms), and the meth of 
etica and cytology. Only in using systematics, 
erential geography, genetics and cytology, can 
we find a way to the strongholds hiding the origin of 
species.” W. B. TuRZILL. 





. University and Educational Intelligence. 


~ LEEDS.—Witb the co-operation of the International 
Education Board of New York, ап exchange of posts 
for the academic year 1926-27 has been effected 
between Prof.~Olis Е. Curtis, easor of plant 
ph ology, Cornell Umversity, Ithaca, New York, 
and Dr. W. H. Pearsall, reader in botany, the Uni- 
versity, Leeds. Dr. W H. Pearsall sailed for America 
in time for the International Co of Plant 
Sciences, which was being Held in Ithaca durin 

Ал , апа to which he communicated an accoun 

of inv tions of the aquatic flora of the Lake 
District, En d. Prof. Curtis, who arrives in Leeds 
this month, ublished interesting. papers in many 
fields of plant ob als , but is best known for his 
work upon the channels in which food substances 
travel gh the plant. 





‚ Ри, Мон. J. С. Ѕмітн, of the Department ої 
Botany,. University of Aberdeen, has been appointed 
professor of botany in the Rhodes University College 
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niversity of South Africa), Grahamstown. Dr. 
th was educated at the University of Edinburgh 
and at Cambridge: А 


By the will of the late Sir John Wilhams, Bart, 
President of the University College of Wales and of 
the National Library of Wales, who died on May 24, 
leaving estate ofthe gross value of 123,742L, the 
residue of the , Which will amount to neerly 
100,000/., is bequeathed to thé two institutions of 
which he was president. 


'" MOTIVATION OF ÁRITHMETIC " 1s the title of a 
miy pago report by Mr. С. M. Wilson, professor of 
education, University of Boston, published,as Bul- 
letin 1925, No. 43 of the United States Bureau of 
Education. It is based on some five thousand replies 
received from teachers in all of the country, 
and leads to the general conclusion that arithmetic, 
in spite of isolated attempts at motivation, is still 
largely & formal subject. Prof. Wilson's point of 
view 18 indicated by the question he urges teachers 
to think over: Should hfe be brought in to illustrate 
arithmetic, or should arithmetic be subordinated and 
become a means for the interpretation of life? 
There is, as he says, much work ahead for those who 
would realise the ideal of school work on a real life 
basis. Meanwhile his phlet with its examples 
of ‘‘ actual life situations," of life situations used as a 
basis for school exercises, games, ө devices, and 
other devices, representative of methods used by 
the most progressive and intelligent teachers in the 
public schools of the United States, will help sub- 
stantially towards approximating school practices 
to his ideal. The bulletin 1s a example of the 
levelling-up work undertaken by the United States 
Bureau of Education through making widely known 
among teachers the practices of the best. 


Тнк on the work of the ent of 
Petroleum Technology of the Sir John Cass Technical 
Institute for the session 1925-1926 has been issued. 
This department was established about five years 
ago to и technical instruction for those engaged 
in or desirous of entering the petroleum industry. 
The courses include lectures on petroleum technology, 
on the properties, applications, and examination of 
petroleum, on the chemical and physical properties 
of petroleum, and on the applications of engineering, 
also mechanical drawing ; provision is made for those 

no previous knowledge of experimental 
science to take the preliminary course of elemehtary 
chemistry, elementary physics, and practical mathe- 
matics. The record for the seesion shows satisfactory 
, in the case of the petroleum lectures, 
I, there being no less than go class entries 
engaged in all for 1343 ' student hours.’ The report 
comments on the educational value of kinema 
films of the petroleum industry, two of which were 
exhibited during the session; such films enable 
students '' to see in true perspective the ramifications 
of the industry and the difficulties associated there- 
with." Those responsible for directing the work of 
this department deserve much credit for the valuable 
work accomplished in а comparatively short space 
of time. A strong feature of the organisation is the 
existence of the consultative committee composed of 
recognised experts imn the industry ; this committee 
is not only of use in advising on work-schedules, but, 
acting in liaison with the principal oil companies in 
London, it also ensures what is so vital in all academic 
treatment of petroleum technology—constant contact 
with the industry itself. 
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. Contemporary Birthdays. 


Sir Arthur Schuster, F.R.S. 
Prof. Ivan Petrovitch Pavlov, 


September 12, 1851. 

September 14, 1849. 
For. Mem. R.S. 

September 16,1859. Mr. Basil Моє, С.В, M Inst.C.E. 

p PAD. 17, 1859. Dr. Frank. Dawson Adams, 

А порше 18,1854. Sir Richard Tetley Glazebrook, 
K.C.B., F.R.S. 





Sr ARTHUR SCHUSTER was born at Frankfort-on- 
Main, and he was' educated at the University of 
Heide and at Owens College, Manchester. 
Professor of physics 1n the University of Manchester, 
1888-1907, he was a of the Royal Soci 
from 1912 untl 1919, and president of the Briti 
Association at the Manchester meeting of 1915. Ав 
chairman of the executive committee of the National 
Physical Laboratory for the sıx years’ period, 1919- 
1925, Sir Arthur rendered important services, not 
only to the institution, but also to science in no 
Itis worthy of iecall that n his article “ 
in the “ Encyclopedia Britannica ” inedit ior 1911), 
Sir Arthur remarks in a footnote ind he beheves he 
was the first to introduce the word ' py' 
at Bor Institution lecture. This urse was 


deliv January 28, 1881, under the title, ‘ The 
Teachings of Modern Spectroscopy. x 
Prof. I. P. PavLov, the distinguished Russian 


кыыран is a foreign member of the Royal Society, 
he was Nobel laureate in physiology and medicine 
for nod id Fors earlier researches relaied 
to the physiolo e circulation, and especiall 

the nerve psa the blood-vessels. Soon, however: 
he was concerned in chief with the Physiology of 
digestion, establishing new methods ure in 
the examination of functions, and ж и cond conclusions 
which have proved of fundamental importance in the 
whole study and range of the subject. In 1915 Prof. 
Pavlov was awarded the Copley medal of the Royal 
Society. 

Mr. Bası Mort received his early technical training 
at the Ro oya School of Mines. Mr. Mott was 
president of the Institution of Civil Engineers in 
1924. 

Dr. F. D. Apams is emeritus dean of the Faculty 
of is Science, and Logan n essor of geology in 
McGill University, Montreal. rn in that бшш һе 
was educated at the High School there, frauen 
at McGiL Не is Hon. LL.D., Toronto. . Adams 
has conducted many researches in economic and 

imental geolo An account of one of these 
{ш collaboration with Dr. J T. Nicolson), entitled 
“ An Experimental Investigahon into the Flow of 
Marble," was published in the Phtlosophtcal Trans- 
actons for І90І. 

Sir RICHARD GLAZEBROOK, foreign secretary of the 
чс Society, was educated at Liverpool College, апа 

"Inmty College, Cambridge, graduating sth wran 
ic Sometime assistant director of the Cavendi 
College, аро he was afterwards principal of University 
tope verpool, from 1898 until 1899, retiring to 

director of the newly estabbshed National 
Fiscal Laborato a post which he filled with 
acumen and шера for fifteen years. He 1s now 
chairman of the executive committee of the Labora- 
tory. Sir Richard was awarded the Hughes medal 
of the Royal Society ın 1909. Author of a number 
of valuable text-books, the editorship of the '' Diction- 
. ary of Applied Physics ” 1s his latest service to scientific 
publications of permanent value. 
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Societies sis Academies. 


Academy of Sciences, sa 26.—Gabriel Bertrand 
and M. Máchebeui: Nickel, cobalt and срео, 
Injections of saline solutions containing small 
tities of these two metals in some cases of diabete 
proved to be without effect; in others, there н a 
marked improvement. Administered by the mouth, 
in one case of diabetes, the amount of insulin injected 
daily could be reduced by 25 per cent —Rateau, 
Leroux and Bourgeat: The ental determina- 
tion of the coefficient of yield of tuyéres working 
with a free flow.—Kyrille Popoff: The convergence 
of series in ballishcs.—E. М. Antoniadi: eae e 
recently observed on the planet Jupiter with 
83 cm. telesco коре of Meudon Observatory. A detailed 
i жеу agen of recent changes in the surface of the 
ре with two Ri Har ee of Foe aS AE hg.— 

Brilouin: А generar of problems 
the separation of the les in the тайшы 
mechanics of .—Louis de Broglie: Re- 
marks on the new undulatory mechanics —Lucien 
Mallet: The luminescence of water and organic sub- 
stances submitted to y-radiation. Under the in- 
fluence of the y-rays, water and certain transparent 

c liquids exhibit a marked luminescence. The 
take from water contains ultra-violet rays of wave- 
length less than 3000 A.U —F. Wolfers: A probable 
action of matter on the quanta of radiation.—Pierre 
Auger and Francis Perrin: The distribution in space 
of the directions of emission of the photo-electrons.— 
Rodolphe Berthon: The projection and reproduction 
of reticulated photographs.—Pierre Thomas and Mlle. 
Mari Sibi: Contribution to the study of the structure 
of jellies. Eis oi e obtained with the be lacetal 
of sorbite. Dumanois and P. Laffitte: e in- 
fluence of the pressure on the formation of the ex- 


losive wave. From experiments (2H, O,) with 
faitial үчү т to «Жолу» ospheres, the 
distance travelled the flame before the explosive 
wave is set u es as the pressure increases, 
at first rapi and then more slowly.—Michel О. 
Samsoen: The dilatometric and thermal study of 
glasses com of silica and soda.—Marcel Laporte 
and Mario А. da Silva: The mobility of the negative 


ions and ionisation currents in pure argon. From 
the results of earlier work, it was concluded that in 
расо pure argon the saturation current would 
obtained with a much lower potential difference 
than in air: this prediction is now confirmed ex- 
pr The curves given show that satura- 
is. obtained ın highly purified pete at 50 volts, 
whilst in алг, saturation A not reached at r760 volts. 
The effect of impurities on the ionisation curve of 
argon is shown — es Denigés: The action of 
hydrobromic acid and of the alkaline bromides in 
acetic acid solution on cupric bromide. A new 
cupric reacuon The reaction is based on the colour 
produced by the addition of a cupric salt to pure 
acetic acid containing some potassium bromide.—A. 
Travers and Malaprade: The constitution of solutions 
of molybdic acid. Solutions of molybdic acid con- 
tain a condensed acid, 4MoO; . H40, which, by anal 
with metatungstic acid, wed be called metamoly 
acid —R. Cornubert and Ch. Borrel: The action of 
benzaldehyde on ones contaming the grou 
—CH( .CO. — or —CHR. CRUS UE 
Bruhat and V. Thomas: The dimagnesium com- 
pounds containing the benzene nucleus. Ап account 
of the general reactions of compounds of the type 
CH,(MgD,—G. Varon and Jakeš: The ыз ён 
hydrogenation of conjugated double bonds. So far 


v 
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аз concerns the addition of hydrogen by the catalytic 
method, the presence of а system of conjugated 
double bonds does not entail any special ease of 
hydrogenation, and does not permit partial hydro- 
genation in the 1:4 ition. From this point of 
view, there are mar differences between the 
catalytic and nascent h methods of reduction. 
—Marcel Sommelet: К ane of a donee of 
tertiary amino derivatives tertiary alcohols.— 
V. Ipatief and В. ree ae The hydrogenation of tri- 
Pa The and phenylfluorenecarbinol under 
pressure. The end product of this reaction is tri- 
сЕ C.H,,,CH, the analysis and 
piyaa proporti p which are given. The product 
previously described under this эшек chot is 

shown to have been im and F. 
Blanchet: The grit formations of the ine of Port- 
Cros and of the evens -—Е. Rothé, J. Lacoste and 
Mme. А. Hée: Earthquakes in France ш 1925. 
'Ihere were twelve quakes in France in 1925, 
iat due the number in the preceding year. Details 
е distribution and intensity are given.—Lucien 
Mayet: The fossil men of the Denise: the masculine 
frontal bone (the Frontal A of the Crozatier 
Museum) at the Puy, Haute- А detailed study 
S n tone theca & te desi d te iuo qoM 
B liens, and presents archaic characters in the sub- 
tal region which are only found to-day in the most 

race, the Australian aborigines.— 
The physiological réle of the 


chel- Durand 
ав Nímec: A chemical method for 
d phosphoric acid requirements of 
agricul ie ш. Anna Drzrewina and Georges 


Bohn: The influence of carbon dioxide on the sperm 
of the sea-urchin, as a function of the mass.—Max 


Aron: ental facts relating to the harmony 
of m the larve of les Dhéré and 
Elp Boils: The comparative study of the fluor- 


eacence of some natural and artificial hyrins.— 
Béguet: The mechanism of utination (as regards 
Br. melitensis).—R. Boyé: e comparative action 
of quinine stovarsolate and chlorhydrate in quartian 
marsh fever.—F. Rathery and Mlle. І. Levina: The 
influence of salts of nickel and cobalt on some diabetic 
patients. Detailed accounts of the treatment and 
results with eleven patients. 


August 2.— Jean Perrin and Mille. Choucroun: 
The parallelism between the flnarescent power 
and velocity of reaction. Recent views on the 
- production of fluorescence can i brought into line 
with the theory of Arrhenius (1889) on the exist- 
ence of activated molecules e velocity of de- 
struction of а fluorescent body by а suitable reagent 
should be rtional to the & duration in the 
activated state, and consequently bability of 
destruction of & given molecule аы be greater at 
small concentrations than at high concentrations. 


Experimenting with methylene blue, it was found that 
(provided the pH remained constant) there was pro- 
portibnality bx the рсы of the fluorescence 


and the reaction velocity : from concentra- 
tion 1/200 to concentration 1/1500, Е brightness was 
J E Rie Rit: Simp а and the reaction velocity by 11.— 

cation of the method of Liouville 
Lh the Шу of elementary: functions.—Akimoff : The 
application of Fourier-Bessel transcendentals with 


several variables to the development in trigono- 
metrical series of conditionally periodic functions.— 


Mandeibrojt: The trend of functions represented by 
P тусеш еше OE cal functions 
round a singular point.— Georges Alexitch: The 


values of an analytical function taken on the circum- 
ference of the circle with radius unity.—N. Podtia- 
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guine: The order of the growth of functions.—S. A. 
Gheorghiu: The theory of correlation.—Mlle. St. 
Maracineanu: Special actions of the sun on the 
radioactivity of polonium and lead. The experiments 
described appear to indicate that the solar radiation 
can-cause the reintegration of radium E starting from 
radium Е (Po), a reversibility in the radioactive 
series. —Pi ernotte: A regulator of E.M.F. and 
of current.—A. Guillet: The rectifying contact. A 
discussion of the theories of the action of the de- 
tector in wireless telephony.—A. Dauvillier: The 
telephote, an apparatug for television with the aid 
of vacuum tubes ental results. 
—Engene Laborde, Jean Bressolles and Léon Jaloustre: 
The influence of some radioactive elements on the 
catalytic activity of certain bismuth precipi- 
tates. The catalytic activity of the radioactive 
peso compounds (towards solutions of 
ydrogen peroxide) depends on the nature of the 
radioactive element present and its concentration in 
the medium in which the precipitate was formed. 
Barium alone is not without influence. Some possible 
therapeutic applications are indicated.—Mlle. Chou- 
croun: The radio-chemistry of fluorescent bodies. 
Certain fluorescent o c substances гавар аз methy- 
lene blue) dissolved in а era medium are а 
stroyed when exposed to me 
Ep Hu S c Herc Hos M Een Ged die 
influence of the РН of the medium. On adding a 
buffer solution (sodium acetate) the irregularities are 
greatly reduced.—A. Travers and Houot: The thermal 
study of electrolytic lead. The aoro of lead. 
The dilatometric study of highly purified lead gives 
results consistent with the assumption that there are 
three allotropic forms of lead. йз bert F. Le Guyon : 
A new general analytical method: volumetric analysis, 





using a centrifuge. In volumetric precipitation 
methods of analysis, for which no suitable colour in- 
dicator is available, the use of a cen is suggested. 

Orcel: An attempt at the acon of the 


раве The clasmfication is based directly on the 
Mp зү results, using four characteristic ratios: 
s, f, a, and c, where s=Si ae Spann lE 
a= Fe OU ANO, and ce CrO O,.—E. Passemard : 
terraces of the uphrates and the pre- 
historic implements they contain.—Henry Hubert: 
First observations relating to (electrical) atmospheric 
Lots in Western Africa. e. Laura Kaufman: 
e effect of the heterogeneous embryonic juice on 
the rapidity of emigration of the cells and the first 
stages of growth of cultures of tissues.—Paul Camboué: 
The prolongation of life ın decapitated butterflies.— 
Baptiste Roussy: Un and strang psychic 
тоа manifested by а serles of spiders of the genus 
ve dsadems for keeping their webs in a vertical 
e. These spiders attach to a line and lift to a 
ce from the soil heavy bodies (leaden wire, 
stones, snails), this serving the purpose DE 
the web vertical In one case the weight of the 1 
was 0-27 grams and the weight of the spider lifting 
it was 0-05 grams.—F. Henrijean and W. Корас- 
xewski: Researches on the composition of the squill 
and its tonicardiac principle. 


August 9 — Jacques Chapelon: 
quadratic forms. — René Lagrange: 
functions of the first species and certain associ- 
ated funchans. — S. Pifía de Rubies: The arc 
spectrum of europium. Measurements made at the 
normal pressure, between 13500 and A3100.—P. 
Budnikoff: The activation of the inert varieties of 
calcium sulphate. Natural anhydrite and the calcium 
sulphate obtained by dead burning gypsum do not 
set in contact with water, but can acquire this 
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“af certain catalysts (lume, caustic soda, 

errous sulphate, etc) are present.—L. Hackspill and 
Н. Pinck: The displacement of cesium and rubidium 
by iron. The method of preparing sodium and 
um described in an earlier communication 

ting in а vacnum with metallic iron to a tempera- 
ture at which the vapour pressure of the alkali metal 
is of the order of one centimetre or mercury) has now 
been a&pphed with success to salts of cesium and 
rubidium.—F. Bourion and E. Rouyer: The deter- 
mination by the boing point method of the equili- 
brium constant 1а to the formation of the com- 
plex compounds fo mercuric cyanide.—André 
Job and Antoine Cassal: The pre tion of a chrome- 
carbonyl by the in а magnesium com- 
pound By the interaction of ка monoxide and 
phenyl- esium bromide in ether solution and in 
resence of chromic chloride a chrome carbonyl 1з 
ormed which сап be isolated in colourless Я 
дав prove Hus compound Чо Бе CICO —L. 
Semichon and Flanzy: e ins of grapes and 
mellowness of wines.—Mme. e Le Breton and 
Charles Kayser: The law of size and the respiration of 
tissues tn vitro in the homeotherms.—J Pelosse: The 
Entomostracee of the posee fauna of Lake Bourget 
(Savoy).— A. Paillot: Silkworm disease (jlacherte) 


and бв causes. 


Wasuincton, D.C. 


National Academy of Sciences (Proc. vol 12, No. 7, 
July).—G. Н. Parker: (т) The inquiline fish Fierasfer 
at Key West, Florida. Specimens were found in 
the cloacal cavities of certain holothurians; the sea- 
cucumbers а 25 cm. in len and the fish 
about 9:5 cm. (2) The growth of es. Turtles, 
‘ lke alhgators, show great fluctuations in rate of 

gori some of them justifying ther reputed slow 
"development. Out-of-door conditions seem to oe 
зрео —Edwin В Wilson and Сагі К. Doe 

elder Peirce's. The Peirce family, dascaadanta 
of John Pers who агпуей at Watertown, Mass., ш 
1637, has contributed three members to the National 
Academy of Sciences, a mathematician, a logician, 
and a phymcist. A genealogy was published in 1880 
and the рее deductions are from it —Edwin J. 
Cohn and James B. Conant: The molecular weights 
of proteins in phenol. Freezing-point determinations 
are invalidated by traces of impurities and of Mata 
It is difficult to remove the last trace of water. 
Accordingly powdered anh calcium chloride 
was added to the phenol solution, and it was found, 
fey арава of known molecular weight, that 
the ~point is unchan хо 1506 рага суван 
contains the solid Sab Heus e chloride in equi 
with its hydration products. Determinations with 
zen give no indication of dissociation into units of 
low molecular weight in phenol, and su that the 
true molecular weights of proteins in phenol, as in 
water, are h, ag ound by other methods.—Gilbert 
N. Lewis: The path of light quanta in an interference 
field. The objections raised by Tolman and Smith 
to the author’s proposed crucial experiment are 
stated to be imadequate——K. L. Hertel: Effects of 
an electric field upon the radiating hydrogen atom. 
The light from аер canal .rays is partially 
with the pon vector of the stronger 
component parallel to the beam. The other com- 
ponent is increased where the rays enter or leave an 
electric field.—H. D. Smyth and C. J. Brasefield : 


ae ОУ оп of hydrogen and the occur- 
tive ions from а 


tube 
Es solls by a Faraday cylinder, and 
be constructed giving the к Are ge concen e ons ot of 
Н+, H,*, and H,*. Simultaneously with the measure- 
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ments of ionic current, photographs were taken with 
a constant deviation spectrograp It is then found 
that conditions favouring the production of. 
favour the excitation of the Fulcher bands, y 
those in the red —G. W. Giddings and С. F. Rouse: 
lonisation of merc vapour as a function of the 
intensity of exciting light. Monochromatic light of 
wave-length 2536 is used, and its intensity 
varied by fused quartz plates. For low pressures, 
ionisation varies as the square of the light cr A 
suggesting a two-stage cumulative process — s 
Gibbs and H. E. White: Doublets of stripped atoms 
of the potassium . The so-called regular and 
irregular doublet laws are extended to the stripped 
atoms of scandium, titanium, and vanadium, and 
the doublets predicted were found.—G. Breit: The 
electromagnetic mass and momentum of a suns 
electron Assuming a frigid surface distribution o 
charge and that its mass 1s entirely vade рю 
the radius of the electron is of the order of 107 
the peripheral speed may exceed the velocity Fo 
ht, c; by a factor of 20. For stability and a peri- 
speed of the order of c, there is some connexion 
deside А, в, c, and m, showing that, approximately, 
electric charge is quanhsed.—F. Zwicky : (D The 
quantum theory and the behaviour of slow electrons 
in gases. А formula 1з given for the deviation from 
rectilmear motion ш the field of force of the atoms. 
e Transfer of energy from electrons to atoms.— 
A. Miller: Form of the number of the prime 
id subgrou He an abelian group —Carl Eckart : 
e solution o ооа of the simple oscillator 
by a combination of the Schroedinger and the Lanczos 
theories. Schroedinger’s equation, a quantum con- 
dition in the form of a variation principle, gives а 
set of orthogonal functions, and if these are in 
as those entering into the Lanczos th , the matrices 
of the Born-Jordan theory can be obtained. 


Diary of Societies. 


SATURDAY, Вигтиизк® 11. 
lxwrrrUTi0N OF MUNIOIPAL лир Oouxrr Жнотишккй (Mastern District) 
(si Great Yarmouth), at 11 А.м. 
TUESDAY, Виғткирки 14. 
MERIDIE Pe E ак Кыч; A. Aiton: Віват Pipes 
for Buper High Pressure. , 
BATURDAY; Вкғткивив 18. 


lasrrrorrox оғ MuxicIPAL АИР Cowmrry Жкоккквз (North-Eastern ind 
Yorkshire Districts) (at Whitby), at 12. 


' PUBLIC LECTURE. 
THURSDAY, Surrmcuan 16. 

Oompwanormes Hart (T Oennon Street, И.О. 9 et 7.80.—H. Bradley: 

Michael Faraday—A Pioneer of Progress. 
CONGRESSES. 
Аиғтиивва 12 то 18. 

JorrmnwarTiowaL a TOR ATT i PE ee ee ee 
University, Éuneh)— Lectures by Prof. Р. W. 
Debye, Prot. T. Levi-Otvite, Prot. L. Prandtl, and а. 

- Barrann, 15 то 17. 

IwrzuxaTioWAL  Üoxoarms or PmiLosoeny (ab Harvard VETERE 

Camberige, Mas.) 


Taylor” 


Вартымван 14 то 10. 
aerrroriom оғ Pusuic Ілонтіко womans (Annual Meeting and 
Conference) (ak We woastle-apon- Tyne. 
15, a$ 9.80 A w.—R Davison 
Oolquhoun: The Improved Lighting” of а City.— Major 
Motor Traffic in Relation to Lighting (a) on the Highway, (b) pepe 
—R. Bereridge: Variations of Hours m Pubiís 
Dyekinson: Buree& То ып m Liverpool, 
Berraxare 19 то $4. — ^ 
GuxxaxX BOrEWTITIO amp MEDICAL Assocation (af Dusseldorf) 
BaPTEMAXR 12 то 4. 
Grxxax Нбитоки Bocnarr e rt 
Treatment of Infammetion, the 
Ovary and Offspring. 


—Diuseussons on X-ray 
ect, and Irradiation of the 


Barrrusux 36 то 29. 
UxrmuxaTiOXAL Ooxozmas or IXDrvrpUAL PsronmoLoot (ab Dusseldorf) -` 
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Invention as a Remedy for Unemployment. 


ODERN industries have been made possible by 

& constant supply of new inventions, and the 

relation between invention and industriel prosperity 
is so intimate that by studying it carefully we may 
hope to find suggestions for a solution of the unemploy- 
ment problem. An occasion for making such a study 
is afforded by the publication of the Report for the 
year 1925 of the Comptroller-General of the Patent 
Office, which is reviewed elsewhere in the present issue 
of NATURE: and we shall take as its basis the acute 
and convincing analysis of the problem which was 





| given eighteen years ago by Mr. A. Е. Ravenshear.! 


Mr. Ravenshear showed that the two well-known 
types to which inventions tend to conform have entirely 
different economic effects. ‘ Originative’ inventions, 
which create new demands, promote the absorption 
into new industries of unemployed labour. They only 
flourish under an efficient patent system, which 
promises to the pioneer an ultimate reward for the 
initial outlay and risk involved in their exploitation ; 
and the patents granted for them can be roughly dis- 
tinguished in statistics by their greater tendency to 
have a long Ше. On the other hand, ‘intensive’ in- 
ventions, which merely cheapen the supply for already 
existing demands, tend in so doing to create unemploy- 
ment. Patent protection is by no means indispensable 
to their exploitation, for capital and organisation are 
already available for them in the industries in which 
they аге to be incorporated ; and the patents granted 
for them tend on the whole to have shorter lives than 
those for originative inventions, since they are of less 
value and are subject to more competition from in- 
ventiong producing equivalent results. Mr. Raven- 
shear examined individually the patents surviving 
fourteen years from а sample year, and found that 
&bout 71 per cent. of the survivors could be assigned 
to the originative class. · 

The distinction may be emphasised by means of an 
example. The last twelve years have brought forth 
large numbers of originative inventions connected with 
wireless signalling: new branches of the electrical 
industry have arisen to meet the demand thereby 
created, and large bodies of skilled labour have found 
employment in consequence. It may be expected, 
however, that when the wireless art reaches stability, 
invention will concern itself mainly with the cheapen- 
ing of the methods by which wireless equipment is 
produced. Unemployment will result, and if the 
labour thus set free is to be reabsorbed, some fresh 
development of the electrical industry will have to be 
created by means of fresh originative inventions. On 


“The Industrial and Commercial Influence of the Enghsh Patent 
Systema.” by А. Е. Ravenshear. (Т. Faber Unwm, 1908.) 
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the other hand, origmative invention, although active 
in.the wireless art, was during the War years largely 
diverted from the arts of peace. Оп the whole, there- 
fore, there was а dearth of permanently useful origin- 
ative inventions during that period, and it is to this 
circumstance that the present phase of unemployment 
m&y be largely attributed. If any doubt is felt on 
the subject, a comparison with the case of the wee 
industry will afford conviction. 

This is precisely the situation which can be amelior- 
ated by wise improvements in the patent system, the 
purpose of which is to foster originative as distinct from 
intensive invention. Bearing that distinction in 
mind, we can obtain guidance as to the nature of the 
innovations needed by examining how far previous 
enactments have succeeded in promoting the grant of 
patents destined to live for a long term, as contrasted 
with those of inferior longevity: for the latter com- 
prise the less successful originative patents together 
with the majority of the intensive patents. It must 
be remembered that in the British and German patent 
systems, as distinguished from the American, the in- 
ferior patents are progressively weeded out by renewal 
fees, which must be paid on an increasing scale from 
year to year if a patent is to be kept alive throughout 
the whole of the available term. 

The various factors which might be thought to affect 
patent. statistics can be eliminated only by means of 
an elaborate analysis, too intricate and tedious to be 
reproduced here. Such an analysis would leave no 
doubt, however, as to the effect produced Ьу the Act 
of 1902, which introduced an official investigation as 
to the novelty of the inventions patented, the investiga- 
tion being made for the first time in 1905. -As regards 
the patents destined to live fourteen years, this Act 
had the effect of raising their number from a fairly 
steady average in the neighbourhood of оо to a steady 
average of about 1200 per annum. On the other hand, 
it had only & small effect on the number of patents 
sealed annually, and no systematic effect on the 
number destined to survive for five years but no 
longer. The accompanying table gives illustrative 
figures only. It must be read in the light of the fact 
that the official examination was first made in. 1905. 
^ [t will be seen, then, that the effect of introducing 
some sort of official investigation into the validity of 
patents before grant was precisely that which a patent 
system ought to have: the production was stimulated 
of originative patents having sufficient merit to earn a 
long life, as opposed to intensive patents and those 
of inferior quality. ` The Act of 1883, on the other hand, 
` produced, by a general easing of patent fees, an indis- 
criminate multiplication. of worthless as well as of 
useful patents. . 5 xol 
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The effect of the official investigation must be attri- 
buted to the enhanced value which was conferred upon 
patents by increased confidence in their validity, and 
if we wish to encourage originative inventions, and still 
more to encourage the exploitation in Great Britain of 
originative inventions, we must clearly seek some 
further methods of giving the patentee and his patrons 
an improved assurance that a patent, when granted by- 




















Year in which patents origin- 

ated . -. . А + 1902 1907 1913 
- Number of patents sealed (ex- 

cinding patents of - | 

; ; 5 % . | 15,242 | 16,172 | 15,970 

Number lapsing after four 

years ; . . МА 9918 | 10,625 9385 
Number destined to survive 

for five years oniy ‚1497 
Number destined to survive - 

for fourteen years К 595 











* Extrapoleted, 
the Patent Office, shall not run а really serious risk of 
being found invalid if it should be tested by litigation. 
At the present day more than 100,000 British patents 
are actually in force; and of these, fewer than 250 have 
ever been tested in the Courts. The Patent Office has 
investigated their validity so far as certain issues are 
concerned, but it has made no examination whatever 
аз regards other important issues, and it is probable 
that & very large number of existing patents are bad 
in law. The Patent Office does not test the novelty 
of an invention by searching anywhere but amongst 
British specifications less than fifty years old, nor does 
it concern itself with ‘prior user? or ‘quantum of 
subject-matter.’ Since, then, only a negligible pro- 
portion of patents ever have their validity fully tested, 
the effect of the remainder rests upon bluff. Litigation 
is зо expensive that only the richest patentees dare 
undertake it, and in this situation the advantage lies 
entirely with the man of wealth and the large industrial 
companies. Now it usually happens that in the early 
stages of a new industry capital is hard to come by: 
the pioneers have no money to spare for fighting actions 
in the High Court, so that the high cost of litigation 
tends to defeat the main aim of the patent system. It 
favours intensive inventions, which abound in well- 
established and heavily capitalised industries, but it 
cripples the comparatively poor nascent industries 
which are besed upon new originative inventions. 
The Patent Office, then, cannot assure the patentee 
of the validity of his patent, because its investigation 
is incomplete : and the High Court will not assure him 
of it except at & cost which is prohibitive for men of 
moderate means. Can nothing be done to remedy 
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this: state of things? А detailed answer to that 
question would lead us into a highly technical discus- 
ion affecting powerful vested interests and admitting 
of legitimate differences of opinion, but certain broad 
lines of reform can be indicated as almost indisputably 
sound. "LL 

There is a gap between the legal area investigated 
by the Patent Office and that which is relevant to 
the validity of an invention. This gap can be narrowed 
by expanding the former or contracting the latter ares, 
or both. To take the latter proposal first: it must be 
admitted that patents can at present be invalidated 
on grounds which are purely academic and out of 
relation with practical requirements. In particular, 
the mere publication of an idea in some long-forgotten 
specification or journal in a foreign language will in- 
validate the monopoly of a manufacturer who wishes 
seriously to establish plant for the practical exploita- 
tion of that idea.’ The law as to novelty, therefore, 
requires searching scrutiny and reform: it should be 
‘borne in mind that mere academic suggestions on paper 
are of far less service in the establishment of new in- 
dustries than are the details of a practical method 
which has been reduced to a commercial basis by ex- 
haustive experiment. Encouragement must indeed be 
given to the theoretical inventor: but at present he 
gets more than his share of encouragement as com- 
pared with the practical industrialist. 

Confidence in the validity of patents can also be 
umproved by extending the scope of the examination 
made by the Patent Office. In particular, it has 
already been shown in these columns (NarUnE, July 
25, 1925, p. 121; Aug. I, 1925, p. 157) that the in- 
vestigation for novelty which is made by the Patent 
Office examiners could, without any subsidy from the 
State, be made effective over ап area equal to that in 
which the German and American Patent Offices under- 
take to search. For this purpose it might be necessary 
Xo encroach upon the heavy financial surplus which is 
xealised by the British -Patent Office every year, but 
there is no justification whatever for that surplus. So 
Mong ago as July r4, 1891, Sir Michael Hicks Beach 
admitted on behalf of the Govermnent of the day that 
“he did not think that the country ought to look to 
the Patent Office as a permanent source of income," 
but the country has inadvertently done so ever since. 
Although it has been obtained without raising the pre- 
War fees, and by means of the admirably economical 
manner in which the Patent Office has been adminis- 
tered (see page 429 of the’ present issue), this sur- 
plus ought clearly to be used for the benefit of the 
patentees themselves. It should be remembered that, 
far from taxing invention, the United States considers 
it worth while to subsidise its Patent Office. 
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In the next place, patent litigation can be cheapened 
by extending the powers of the Comptroller-General, 
and authorising him to deal with issues at present 
reserved for the High Court. His decisions would, 
naturally, be subject to appeal: but the poorer class 
of litigants could be safeguarded by the grant of 
certificates of validity which would secure them 
against heavy costs in the event of an appeal, and con- 
gequently against the intimidation which is at present 
practicable. The information obtained by means of a 
really extensive search for novelty would be of value 
to the Comptroller-General in deciding questions of 
‘ prior user, as to which he should also hear evidence. 
The issue of ' quantum of subject-matter ' is entirely 
comparable with that of ‘manner of new manu- 
facture,' of which he is already empowered to dispose : 
and he might also settle actions'for infringement where. 
the damages claimed lie within some moderate limit. 
That the Comptroller-General and his “agents are 
qualified to carry out these duties is beyond reason- 
able dispute. , 

The reforms which have just been mentioned would 
tend towards enhanced confidence in the validity of 
the patents granted by the Patent Office, and would 
diminish the extent to which the poorer are intimidated 
by the wealthier patentees. They would, therefore, 
presumably have an effect similar to that of the Act 
of 1902 in selectively enhancing the production of. 
long-ife patents for originative inventions: in this 
way they would make for the establishment of new 
industries based on newly created demands, and so 
would help to solve the unemployment problem. But 
this effect is conditional on one consideration of great 
importance. It is & fact that not much less than half 
of the patents granted by Great Britain are granted 
to foreigners (ibid. p. 428), and the question arises 
whether such grants tend, on the whole, to promote 
the establishment of new industries in Great Britain, 
or to hamper British manufactures in the interest of 
imports from abroad. The question is of vital im- 
portance, since such a very large proportion of our 
inventions are under foreign control. Legislation in 
this connexion is subject to various international agree- 
ments, but these do not necessarily affect all the per- 
ticipating nations equally, for Great Britain grants 
a specially large percentage of her patents to foreigners. 
The existing law makes apparently ample provision 
against the abuse of patent, monopolies by foreigners ; 
but how far it is evaded in practice, and how far its 
provisions are understood and utilised by British manu- 
facturers, are questions which demand the most 
scrupulous and painstaking attention on the part of 
those who are responsible for the solution of the un- 
employment problem. 
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Descartes’ “ Géométrie.” 


The Geomeiry of René Descartes. Translated from the 
` French and Latin by David Eugene Smith and 
‚ Marcia L. Latham. With a facsimile of the first 
edition, 1637. Pp.xiii- 246. (Chicago and London : 
| The Open Court Publishing Co., 1925.) 17s. 6d. net. 
ENÉ DESCARTES G 596-1650), philosopher 
апа mathematician, is of course universally, 
regarded as the inventor of the method of co-ordinates 
in geometry ; hence the common name for them, 
Cartesian co-ordinates. Yet, if it were a question of 
priority, а good claim could be put forward for Fermat 
(1601-1665), а contemporary, and an even greater 
mathematician ; for, though Fermat's work “Ad locos 
planós et solidus Mascus » was not published until 
much later (1679), it was certainly conceived and per- 
haps written before 1637, the date of publication of 
Descartes’ “ Géométrie ” ; moreover, the method of 
co-ordinates comes out much more clearly in Fermat, 
and his analytical geometry generally is much more 
like ours than Descartes’ is. Fermat’s share in the 
new discovery nevertheless remained unknown until 
quite recent times, and the wbole credit was given to 
Descartes by no less learned & geometer than Chasles, 
who, in & eulogy which now seems exaggerated, speaks 
of Descartes! doctrine as “© prolem sine matre creatam " 
and one “ of which no germ can be found in the writings 
of the ancient geometers.” Anticipations of the 
method of co-ordinates are, however, as is now well 
known, to be found in Archimedes and Apollonius of 
Perga; the latter stated, for example, in words (with- 
out symbols), the fact that the locus of a point satisfying 
the equivalent of an equation of the first degree m 
two unknowns is в straight line, and the form in which 
he states the fundamental property of each of the 
three conica is the exact equivalent of the Cartesian 
equation referred to any diameter and the tangent at 
its extremity as axes. Descartes’ actual achievement 
—and it was momentous enough—was to remove the 
impasse to which Greek geometry had come through 
want of notation, by introducing into geometry the 
unrestricted use of all the resources of algebra (then 
recently introduced into France from Italy) as a 
recognised and even indispensable auxiliary. 
A mathematician of to-day who should turn to. the 
“ Géométrie " in the expectation of finding some sort 
of introduction to co-ordinate geometry such as is 
contained in our text-books would be disappointed. 
As Prof. Loria has observed in a recent study, there 
is a greater gulf between Descartes’ work and a modern 
treatise on analytical geometry than there is between 
an ancient (f.e. a Greek) and a modern treatise on any 
other- mathematical subject. Descartes uses his new 
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method mainly for the purpose of investigating loci of 
a higher order than conics ; he does not, for example, 
apply it to the geometry of the straight line or the 
circle. It is strange that the usefulness of'the method 
of co-ordinates for elementary geometry appears to 
have occurred to no one for a long time. Lagrange 
saw it and illustrated it in a work published in 1773, 
but the first’ systematic’ exposition of elementary 
analytical geometry in our sense seems to have been 
given by S. Е. Lacroix as part of his great work “ Traité 
du calcul différentiel et du calcul intégral" (Paris, 
1797). 

IC an aoc SAEI лее е 
describe fully the contents of the “ Géométrie ” ; we 
can only notice a few of the outstanding features. 
Much of the work centres round “ Pappus's Problem." 
This may be shortly stated thus. Given any number of 
fixed straight lines (25, say, if the number is even, 25-- x 
if it is odd), suppose that from a point (P) not lying on 
any of them we draw a straight line to meet each of 
the given straight lines, at given angles i duae 
if the lengths of these straight lines lh, à. 
taken, and if (when their number is 2#) the ut 
of т of them bears a given ratio to that of the remaining 
n, or if (when their number is 25--x) the product of 
*-1 of them bears а given ratio to the product.of 
the remaining љ and another given length, it is required 
to find the locus of the point P from which the straight 
lines are so'drawn. The Greeks solved the case of 
three and four lines (the locus being in general a conic) 
апа also apparently (according to Pappus) one other 
cáse, and that not the simplest possible. Descartes 
in his second book shows how to solve a particular 
case of five lines, where four of the given lines are 
parallel and at equal distances and the fifth is at right 
angles to them, while they are all met at right angles by 
the straight linesdrawn from the point the locus of which 
із required. еа ае ls ase DY шеш 
а curve constructed in а ‘mechanical’ way. Imagine 
a parabola and a point (L) fixed on its axis at a certain 
distance from the vertex, Suppose the parabola to 
move bodily in such a way that its axis slides on a 
given straight Ime, and suppose a ruler to move at 
the same time in such a way that it always passes 
through the point L and also through a fixed point A 
not lying on the straight line on which the axis of the 
parabola moves. The intersection of the-ruler GL 
with the parabola ‘at any moment determines a point 
C which lies on a curve of the third degree. 

Descartes shows that the point required in the par- 
ticular case of Pappus’s problem lies on a curve of this 
kind. Again, he constructs two mean proportionals 
between two given straight lines, trisecta any angle, 
and solves-a cubic and a biquadratic equation-by using 
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one parabola, along with straight lines and circles, 
in each case. In his third book (as a final tour de 
force) he solves an equation of the sixth degree in 
which all the powers of the unknown are present with 
an absolute term; this he does by means of the inter- 
sections of a curve of the kind above mentioned with 
a certain circle. He does not generally write down 
or use the equations of the curves as such; like the 
Greeks, he simply supposes them drawn and then shows 
that the points of intersection supply a solution of the 
problem. His solutions, in fact, amount to the Greek 
progedure carried further by means of the additional 
resources which the unrestricted use of algebra puts 
&t the disposal of the geometer for the purpose of 
determining the parts of the figures required. In- 
cidentally, Descartes explains an algebraical method 
of finding normals to a curve which depends on the 
principle that, if a circle be drawn with its centre at 
the point on the axis where the normal meets it and 
passing through the point on the curve, the сисе 
touches the curve at the point instead of cutting it; 
this means that a certain algebraical equation must 
have two equal roots, and the use of this fact enables 
the normal to be determined. Descartes also gives & 
construction for the normal at any point of the con- 
choid of Nicomedes without using algebra. Не does 
not say how he discovered it, but it must evidently 
have been by considering the instahtaneous direction 
of the motion of the point describing the curve, and 
resolving the motion into two components, in the 
same way as Archimedes must have determined the 
direction of the tangent to his spiral at any point, 
i.e. by a sort of anticipation of the differential calculus. 

Descartes lays down а number of rules, in regard 
to the solution of equations, e.g. the ‘rule of signs,’ 
the method of increasing or diminishing the roots of 
an equation by any quantity (which enables us to get 
rid of the second term in an equation), and so on. 
He explains how, in order to solve a cubic equation, 
we should first, by considering the several factors of 
the absolute term, try to find a linear factor, as x—a, 
in the expression equated to zero ; and similarly with 
a biquadratic. In the case of a biquadratic, if the 
expression equated to zero appears to have no lmear 
factor, it may be possible to separate it into two 
quadratic factors; by the method of undetermined 
coefficients Descartes shows that the possibility of 
this expedient depends on the solution of a cubic in 
another unknown, у?, where again we may be able to 
find a linear factor. ; 

Descartes’ notation is interesting. Не started the 
fashion of using the last letters of the alphabet (es- 
pecially x, y) for unknown quantities. He writes 
powers from the cube upwards as we do, but generally 
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expresses a ог s* by aa, as. Не uses the signs + and ~ ; 
equality -he denotes by a sign ‘like that for ‘ varies 
as’ in algebraical text-books, but turned the opposite 
way. For the square root he writes 4/, for the cube 
root 4/C. А horizontal line above .an expression 
serves as a bracket. Where the coefficient of a certain 
power of the unknown in an equation contains more 
than опе term he writes the terms vertically, one below- 
the other, with a bracket stretching from the top to 
the bottom. 

We congratulate the Open Court Publishing Com- 
pany on the idea of including this great classic in their 
series. We would only warn the reader that the 
translation must be used with caution, as it is in many 
places inaccurate and sometimes wholly misleading. 
Two examples may be given. Descartes says that the 
ancients (i.e. the Greeks) were much hampered in their 
explanations of things by the fact that they scrupled 
to use arithmetical terms in their geometry; the 
translators render “ le scruple que faisoient les anciens 
d'user des termes de l'arithmétique en la géométrie ” 
by “ the considerations which forced ancient writers 
to use arithmetical terms in geometry,” giving exactly 
the wrong sense. In another place Descartes says 
that, even if a certain change in the conditions were 
made, “ се point C ne laisseroit pas de se trouver 
tousiours en une ligne courbe, qui seroit de cete mesme 
nature," т.е. the point C would still always lie (“ would 
not cease to Пе”) on a curve of the same kind; the 
translators say “ the point C will not always lie on a 
curve of just the same nature." 

The first edition of our treatise was originally pub- 
lished, not separately, but as the last part of the 
“ Discours de la méthode," etc., in which it occupied 
рр. 297-413. The history of the copy from which 
the present facsimile was taken is interesting. It was 
first given by Descartes himself to his friend Letenneur, 
and it has Letenneur's signature as well as that of 
Chasles. Chasles gave the volume to Sylvester, who 
gave it to George Bruce Halsted, who again gave it to 
C. I. Palmer of Armour Institute, Chicago, by whom 
it was made over to the publishers. T. L. H. 





The Origin of European Culture. 
The Dawn of European Civilisation. Ву V. Gordon 
* Childe. (The History of Civilisation Series.) Рр. 
xvi+ 328. (London: Kegan Paul and Co., Ltd.; 
New Уогк: Alfred A. Knopf, 1925.) ‘16s. net. 


DVANCE in our knowledge of the various stages 

of prebistoric culture in Europe has never been 

uniform. This was necessarily the case in the earlier 

days of archeological investigation, when the material 

was drawn to a large extent from chance discovery. 
MI 
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Even now systematic exploration can be pursued only 
to а relatively limited degree, and fortune may at any 
moment bring to light evidence which will affect funda- 
mentally our conceptions of the course of events in any 
given area at some particular point of time. It is, 
however, a remarkable, but not necessarily a surprising, 
fact that our knowledge of the neolithic and succeeding 
phases of the prehistoric period, but especially the 
neolithic, should so long have lagged behind that of the 
palsolithic stage. It is not surprising, if only because 
the high antiquity of palæolithic man and the mystery 
of his phylogeny have appealed strongly to the imagina- 
tion, and this has tended to stimulate and systematise 
research. Greater attention, it is true, is now paid to 
the period immediately following the palæolithic and 
the break in continuity, which it was once imperative 
to recognise, has been filled by the culture of the 
epipaleolithic or mesolithic age. But in the neolithic 
age itself and in the later periods, although there is no 
lack of material, frequently the conditions of discovery 
in surface finds or in isolated hoards and caches have 
precluded the study of the material in its more precise 
chronological relations, which is necessary for the full 
understanding of the lines of development and the trend 
of events. 

The greatest check on progress in the study of later 
prehistoric times has been the lack of anything like a 
comprehensive survey of the material as a whole which 
would have attempted to systematise our knowledge at 
any given moment, and to indicate the gaps which 
should be filled by future research. The time is now 
ripe for some such comprehensive study, if, indeed, it 
is not overdue. Much is still obscure ; and the im- 
portant investigations of archeologists on sites them- 
selves well known but often isolated, have still to a 
large extent to be brought mto relation. For the 
epipaleolithic period much has been done, and gradu- 
` ally from the material which is accumulating from 
North Africa, Spain, southern France, the Baltic, 
eastern Europe, and even to а limited extent from 
Great Britain, it is becoming possible to build up a 
picture of the movements of culture and more dimly of 
peoples directly ancestral to modern Europe. Further, 
in the Mediterranean area the researches of Sir Arthur 
Evans and others in Crete and in Greece, by demon- 
strating the relations of Minoan Crete.to Egypt, to Asia 
Minor, and to Libya, and between Crete, the Aegean 
and the Greek mainland, are establishing something 
like a trustworthy absolute chronology for this area 
which ultimately will serve at once a3 a touchstone and 
a divining rod for the rest of Europe as it becomes 
possible to work out in detail the ihterrelation of the 
_ various centres of culture. - 
- It.has been necessary: to- dwell at some. length- upon 
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these conditions in which intensive study of certain 
areas and sites has been accompanied by too general a 
lack of correlation of results as a whole їп order to 
emphasise the special merit and the value of Mr. 
Childe’s “ Dawn of European Civilisation.” It is the 
first attempt to summarise and evaluate the evidence 
relating to the various problems of the later stone and 
early metal ages as a whole. It follows the develop- 
ment of culture as we know it in each of a number of 
centres—Crete and the Eastern Mediterranean, His- 
sarlik and the coasts of Asia Minor, the Western Medi- 
terranean, Spain, the Steppes, the Black Earth region 
comprising the Ukraine, Eastern Galicia and Rumania, 
the Danube, Scandinavia, ““ where east and west meet," 
the Baltic, eastern Germany and Poland, the lake 
dwellings of Central Europe and the culture of the Alps, 
the Atlantic seaboard, with its megalithic culture, and 
Great Britain. Mr. Childe, takes his readers from the 
epipaleolithic down to about the middle of the Bronze 
Age. In his preface һе gives his reasons for thus setting 
the limits of his subject and defines his theme as “ the 
foundation of European civilisation as a peculiar and 
individual manifestation of the human spirit.” With 
the genesis of the common substratum of human 
culture, therefore, he is not concerned. At once, how- 
ever, he finds himself confronted with the problem of 
the origin of this civilisation with which he deals. Does 
it come from the Ancient East, or are all the elements 
of this culture to be found in Europe itself? Mr. 
Childe modestly deprecates the attribution to him of 
an attempt to present a final synthesis. He lays claim 
to nothing more than '' an earnest attempt to survey 
all the facts as a whole.” In the end he seems on the 
whole to incline to the former view. The evidence he 
&dduces certainly is in favour of those who look to the 
East, and it points to south-eastern Europe as the line 
by which the distinctive forms of early culture have 
come to the centre and west. 

In attaching the importance he does to the culture 
of south-eastern Europe, Mr. Childe holds what is both 


“strategically and tactically the inner position. His 


conclusions are to a great extent based upon, and 
coloured by, his intimate knowledge of the culture of. 
Erósd and neighbouring sites in the valley of the Alt, 
which is described here for the first time in English. 
Erósd is a site in the Alt Valley in Transylvania just 
west of the Carpathians, which lies in the Black Earth 
country, so called from the fertile deposit which over- 
lies the loess, а site eminently suitable for early agri- 
cultural settlers to whom the oldest traces here of post- 
glacial habitation are due. It was explored by the late 
Dr. Ferencz Laszlo, who brought to light гешаіря оѓ a 
high civilisatioh of the type which appears as an in- 
trusion.in Thessaly. The people of the Black Earth 
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region produced а painted pottery, the ware of the 
Tripolje culture, which has led some archsologists to 
hope that these earliest inhabitants of the area might 
possibly be linked up with the early peoples of Meso- 
potamia, Elam, Anau in Turkestan, and their pottery 
brought into relation with the remarkable and charac- 
teristic painted pottery of these sites, which seems to 
extend as far afield as Honan in China. Mr. Childe 
holds that the culture of the Alt is the earliest in the 
Danube basin, and would regard it as the source of the 
culture known to archrologists as Danubian I. Не 
has, however, no certain suggestion to offer as to the 
origin of the Erósd culture. So early a civilisation of 
high standard, with its knowledge of grain, peinted 
pottery, copper and gold, offers а problem to the 
archeologist which is as dangerously tempting as it is 
momentous. Mr. Childe is fully alive to the dangers of 
over hasty attribution of an eastern origin, and with a 
fine impartiality points out the obstacles in the.way— 
difficulties arising from both style and technique. 

It would be tempting to follow with Mr. Childe the 
spread of Danubian culture along the Rhine into 
Belgium and France, of the culture of the Mediterranean 
into Spain, and the spread of the megalith along the 
Atlantic coast, but enough has been said to indicate 
the scope and quality of his book. Its extraordinary 
and, indeed, almost marvellous grasp of an enormous 
mass of detail, and its breadth and sanity of view in 
dealing with the larger problems, as well as the acute 
and critical judgment of the author, combine to make 
the “ Dawn of European Civilisation ” a contribution 
to prehistoric archeology of first-rate importance which 
will have a profound effect on future lines of study and 
research. 





_ Chemical Aspects of Life. 

Lectures on Certain Aspects of Biochemistry. These 
Lectures were given in the University of London 
during the Summer Term. 1925. By Dr. Н. Н. 
Dale, Prof. T. C. Drummond, Prof. L. J. Henderson, 
Prof. A. V. Hill. Pp. viii 313. (London: Uni- 
versity of London Press, Ltd., 1926.) 12s. 6d. net. 

HE attempt to mterpret the phenomena of fife 
in terms of chemistry resolves itself in practice 
largely into the study of the mutual reactions between 
living and non-living matter. Living cells exhibit the 
remarkable property of exerting chemical action upon 
certain components of their environment, and of 
assimilating and ultimately of obtaining energy from 
them. The terms ‘machinery’ and ‘fuel’ are often 
used—loosely, it must be admitted—to distinguish the 
assimilator from the assimilated, though there is 
evidence that the two are to a certain extent mutually 
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replaceable, structural perts disintegrating to supply 
energy, and energy-holding materials being built up 
into the structure. The analogy is, however, quite a 
useful one so long as it helps us not to forget that the 
chemical phenomena of life are quite'as much attributes ' 
of a particular physical state of matter as of,a particular 
chemica] structure. Both considerations are import- 
ant, for life, like a flame, is a temporary shape set to 
an unceasing flow of matter of peculiar properties. 

Life as a state of matter involves the conception of 
conditions of equilibrium which can only be maintained 
with expenditure of energy . . . it costs us something 
merely to exist, in more senses than one. The more 
delicate the state of balance, the more numerous and 
potent are the conditions which modify it. $ 

The investigation of the chemical- relationships of 
the equilibrium which is life is the main concern of 
biochemistry; for the equilibrium itself involves 
chemical reactions, and is subject to modifications by 
various chemical influences both from without and 
from within the cell. Advance in biochemistry, as in 
other sciences, is largely conditioned by the methods 
which are at hand for its pursuit. It follows, therefore, 
that while its main objectives are unaltered, certain 
aspects of biochemistry show periodic developments 
as а consequence of advances in-the cognate sciences, 
or of special developments of technique which open 
up new lines of attack upon its central, unalterable, 
and perhaps insoluble problems. 

The central mystery of life, from the chemical point 
of view, concerns the means by which oxidation and 
so energy liberation is effected, and it is fitting that 
such exponents of animal physiology as Dr. Н. Н. 
Dale, Profs. J. C. Drummond, L. J. Henderson, and 
A. V. Hill should present to us various chemical aspects 
of this fundamental problem. The control of the 
circulation in the capillary blood-vessels is a subject 
which owes much to the researches of Dr. Dale and 
his colleagues. The flow of blood to the tissues is 
largely controlled by chemical means in accordance 
with the need of the tissues for oxygen, more or less 
blood being made ‘available by dilatation or by con- 
striction of the capillaries. : 

One of the perpetual problems of biochemistry is 
the manner in which the living cells are enabled to 
satisfy their energy requirements by carrying out at 
low temperatures oxidative reactions which in the 
laboratory often necessitate the employment of high 
temperatures and powerful reagents. А considerable 
step in the elucidation, or perhaps, rather, in the 
transference to & different plane, of this problem, has 
been made of late, and has been discussed by Prof. 
J. С. Drummond. Two ideas have been introduced 
from the realm of pure chemistry, the importance of 
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small amounts of inorganic catalysers, chief among 
which appears to be iron, and the part which is played 
by hydrolytic oxidation-reduction reactions and oxida- 
tion by dehydrogenation. Closely bound up with both 
of these questions is the rôle played by glutathione, 
and by inorganic and organic phosphates. 

In the carriage of oxygen and carbon dioxide, the 
blood has long been known to have essential functions, 
but it is only recently that the researches of Prof. L. J. 
Henderson, of Harvard, have shown us by what a 
beautiful physico-chemical mechanism the functions 
of the blood im this respect are controlled. In reading 
his three lectures, one not only finds much new physio- 
logy, but one also appreciates that the subject is 
capable of exact mathematical treatment. The study 
of the means by which the blood adjusts itself to 
alterations in the external environment, and thus 
maintains constancy of the internal environment of 
the cells, has proved to be a very profitable one indeed, 
in the physiology of biological integration. 

The environment of the living cell is naturally a 
matter of fundamental importance, and we are often 
apt to forget, as Prof. A. V. Hill says in his lecture, 
that in systems of such small dimensions, the alteration 
of the scale necessitates alteration 'in other scales, 
such as the time-scale, as well. Diffusion, for example, 
which we are inclined to regard as a very slow process, 
may occur with such relative rapidity as to modify 
the chemical reactions very considerably. Among the 
chemical reactions which take place in living cells, the 
formation of lactic acid, which Prof. Hill discusses in 
another lecture, is a very fundamental one. There 
seems to be little doubt that the formation of this 
substance, and its subsequent oxidative removal, 
stands in the most intimate connexion with the pheno- 
mena of muscular contraction. 

Another focal subject in biochemistry is that of 
growth and nutrition, and the lecture by Prof. 
Drummond on the phosphates and on the vitamins 
shows how much has been accomplished in recent 
years in this direction. The establishment of vitamin 
D, which plays such an important part in the formation 
of bone, the relation of this to the action of ultra- 
violet light, and the part played by phosphates in the 
calcification of bone, all appear to be connecting up to 
form a new and most valuable chapter in Pe 
logy. 

The proper integration of the various сено ‘of 
the body is effected in various ways, Nature using any 
means at hand to achieve this result; the chemical 
co-ordination by mteans of the hormones is one means 
‘of great importance, and Dr. Dale treats of recent 
.'investigations of, two hormones, the pua prin- 





^ 777 ciples; and insulin; 
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One leaves this book with thezfeehng of having not 
only read matter of first-class importance, but also of 
having had it presented in an altogether fascinating 
manner. Biochemistry has certainly done much to 
deserve the high esteem in which it is held to-day. 








Neoplasms. 


(т) The Nature of Tumour Formation : the Erasmus 
Wilson Lectures delivered before the Royal College of 
Surgeons of England, on Feb. 23rd, 25th and 27th, 
1925. Ву Dr. С. W. Nicholson. Pp. xviii--99. 
(Cambridge: W. Heffer and Sons, Ltd. ; London: 
Simpkin, Marshall and Co., Ltd., 1926.) 6s. net. ^ 

(2) Malignancy and Evolution: a Biological Inquiry 
into the Nature and Causes of Cancer. By Morley 
Roberts. Pp. 319. (London: Eveleigh Nash and 
Grayson, Ltd., 1926.) 18s. net. 


HE mystery of new growths, their nature, treat- 
ment, and ‘the possibility of prevention, has 
aroused more interest recently than at any other time 
in the history of medicine. For some years it has 
occupied the attention of research workers in every 
field probably more than any other of the great 
problems of disease. Innumerable facts and data con- 
cerning the subject have been recorded, yet we seem 
to be little nearer its solution than we were at the close 
of the last century. 

(х) Dr. б. W. Nicholson, in the Erasmus Wilson 
Lectures of 1925 on “ The Nature of Tumour Forma- 
tion," has no new facts to place before us and no fresh 
discoveries to disclose. He brings what in our present 
state of confusion is of far more importance, a fresh 
point of view. Commencing with his own histological 
observations, which may be confirmed by any one with 
microtome and microscope, he attempts to establish a 
sequence of events of which the tumour is the last. 
He regards neoplasms as malformations arising in 
previously healthy tissues. All living cells possess the 
property of growth, and there is evidence that the 
power of multiplying to an excessive degree is potential 
in every healthy cell, Dr. Nicholson considers every 


‘tumour to be a manifestation of this excessive growth, 


to which absolutely healthy cells have been stimulated 
by some change in their environment. He sees in 
every cell of the new growth an effort on the part of 
that cell to be normal, з.е. physiological, in structure 
and function, and where it fails to be so, there is some 
inhibiting accident of position or environment, such as 
the absence of appropriate physiological stimulus to 
differentiation. It is in this point that his explanation 
differs from the theory of growth’ habit, in which it is 
postulated that the cells abandon their function for the 
purpose of кшн 


х 
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In attempting & scientific explanation of neoplasms, 
Dr. Nicholson has distegarded all theories, perceiving 
that they are based on pure speculation. It may be 
alleged from some quarters that he has merely enunci- 
ated a new theory, but such a comment would be quite 
unjust. He has simply shown that in the sequence 
of events leading up to tumour formation, certain 
things happen in accordance with the general principles 
of, physiology, biology, and embryology. With the 
reason for these happenings he is not concerned ; little 
reference, mainly in an appendix to these lectors i is- 
made to the nature of the change of environment which 
stimulates cells to proliferate, and in this connexion it 
is of interest to note that parasites are considered to be 
among the possible factors which can produce such a 
change. 

Tt is evident in this book that one of the most import- 
ant reasons for our failure to understand new growths 
is the lack of co-operation between the pathologist and 
the biologist. The former is blamed for his ignorance 
of the biological views concerning the constitution of 
living matter ; the latter is criticised for his lack of 
appreciation of tissue reaction and adaptability under 
conditions familiar to every pathologist. 

(2) With these censures in mind we turn with interest 
to the effort of the philosopher, untrained in the medical 
and allied sciences, to co-ordinate the observations of 
scientists and by reasoned thought to bring order out 
of chaos. Mr. Morley Roberts has approached the prob- 
lem as an expert in no science save sociology, having 
to work on material provided entirely by others, and 
being at the outset of his researches quite unfamiliar 
with the structures and processes he proposed to investi- 
gate. Yet these apparently insuperable obstacles have 
by their very nature given him an enormous advantage 
over the scientific investigators, who, following their 
own isolated lines of work and thought in biology, 
pathology, or physiology, have attempted to solve 
mysteries requiring for their elucidation a clear percep- 
tion of all three. We have previously had evidence 
that Mr. Roberts has mastered the general principles 
of these subjects, has acquired a sound knowledge of 
anatomy and histology, and possesses that clarity of 
thought which enables him to correlate the various 
features of the problem he sets himself. “ Malignancy 
and Evolution " is a worthy successor to “ Warfare in 
the Human Body.” 

In this work the author extends the views advanced 
in his previous book to cover the development of new 
growths. The aspect of the human body as a community 
similar to societies and nations, with tendencies to be 
checked and laws to be obeyed, leads him to conclusions 
very similar to those advanced in “ The Nature of 
Tumour Formation." Aided by social analogies, he 
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sees variation and disease as a breakdown of settled 


order, and concludes that disease and repair are 
; essential factors of evolution. 
as manifestations purely of growth, resulting from the 


Neoplasms are regarded 


same mechanism which produces tbe liver and kidneys 
In this book we find suggestions as to the nature of the 
environmental changes causing cell proliferation; it 
is supposed that the community controlling factors are 
in а state of unrest and instability by reason of the 
rapid evolution of the race, and that this naturally 
results in variation and breakdown as it would in the 
life of a nation. 

The author expresses acknowledgment for assistance 
in practical details to various scientific workers, includ- 
ing Dr. Nicholson ; but the reasoning is entirely inde- 
pendent, and their conclusions concerning the actual 
mechanism of tumour development are related only in 
being confirmatory of one another. Mr. Roberts's 
views are well worthy of the attention of biologists and 
pathologists, and he is to be congratulated on the result 
of his efforts to shed light on а question of greatest 
importance to the human race. 





Our Bookshelf. 


Emotion and Insanity. By S. Thalbitzer. Translated 
by M. С. Beard. (International Library of Psycho- 
logy, Philosophy and Scientific Method.) Pp. x 
+128. (London: Kegan Paul and Co., Ltd.; New 
York: Harcourt, Brace and Co., Inc., 1926.) 
qs. 6d net. 


Dr. THALBITZER'S book is a psychological essay the 
material for which is provided by a study of the 
manic-depressive psychosis. It is a biief attempt to - 
explain certain mental phenomena on a physiological 
basis. The author first considers the generally accepted 
division of mentation into the psychical elements of 
thinking, feeling, and willing, a classification which he 
rejects in favour of that of intellectual activity, feeling, 
and psycho-motor innervation. He thus defines the 
mind as that which thinks, feels, and acts. It is with 
the elemient of feeling that this book is mainly con- 
cerned. It is submitted that this function must, like 
the other two specific functions of the mind, have its 
own centre in the brain, a postulation which involves 
Dr. Thalbitzer in a very damaging and convincing 
criticism of Lehmann’s dynamic theory of emotion. 
The suggestion that this_localisation is in the occipital 
lobes, and the evidence offered in support of it, do not 
carry so much conviction, but they are comparatively 
minor points. 

Dr. Thalbitzer’s physiological explanation of emotion 
is based on three well-recognised physiological laws. 
The application of the law of specific еп of cells 
isolates the element of emotion to one definite part of 
the brain. The law of tonus, or continual functioning 
of cells, explains the presence in every psychic process 
of all three elements of the mind, a fact well emphasised . 
in the mood-psychosis, where any of these elements 
may function to an abnormal degree. The law which 
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. decrease confirms the observation that the differerices 
between various feelings are quantitative. 
Whatever the view taken of this fascinating ex- 
julanation, there is one plea in this book which must 
whole-heartedly endorsed. It is that iatric 
research should receive much more consideration in 
the effort to determme-the nature of normal mental 
processes. The services rendered to physiology by 
pathology are well known; in the sphere of the 
nervous system and neurology they have been of first 
moment. Yet, apart from the very dubious conclusions 
drawn from the study of the hysteric and neurasthenic, 
psychology has learnt little from observation of the 
mentally abnormal. Perhaps this reproach applies 
more to psychology in England than elsewhere; in no 
other country is better provision made for the care of 
the imsane; the field for research 15 co ndingly 
greater, If the hint from the Danish jatrist is 


taken, psychology may make even more progress 
during the next decade than it has in the last. - 


The ‘ Eotvós' Torsion Balance. Рр. 9o. (London: 

І. Oertling, Ltd., n.d.) 215. 

WHEN a scientific instrument assumes a commercial 
value beyond its mtended scientific use, trustworthy 
and detailed descriptions of its construction and of the 
method of its operation become scant if not altogether 
inaccessible. This class of instrument includes the 
Eb5tvos torsion balance, designed in 1888 by the Hun- 
еке physicist, Roland Ebtvós, for analysing the 
ocal anomalies produced in the normal gravity con- 
ditions by tectonic and geological abnormalities. Of 
this period, extensive literature is available both as 
regards construction of the balance and the results of 
measurements. But since the torsion balance proved 
to be one of the most useful instruments available for 
the location of mineral ore deposits, and a considerable 
refinement has been achieved in its design, trustworthy 
sources of information” and details, from which an 
independent judgment could be drawn, have been de- 
pon lacking. The commercial necessity of secrecy 
y users of the torsion belance renders valuable 
observational data inaccessible for an indefinite period. 
The present book is the first comprehensive treatise 
on the balance published in any language, and it pre- 
sents а host of informative details. 

The subjectis treated in two parts. Part 1 presents 
the theory of the balance, the derivation of working 
formule, the method of making observations, the 
relationship of the quantities derived, the classification 
of gravitational effects and computation and elimina- 
tion of normal, terrain, and topographical effects. The 
second part embodies notes on the practical employ- 
ment of the balance and recommends itself У 
to the physicist operating the instrument. These two 
parts, which comprise three-fourths of the book, con- 
stitute & concise and broad treatment of the balance 
and apply to апу model of the instrument. The third 
part gives а се орао of the Oertling model, in which 
instrumental de are described and illustrated with 
commendable candour. 

This book is no touchstone whereby, with the aid 
of the instrument, valuable mineral deposits or oil 
domes can be located in а trice. The collection of 
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observational data is routine after a preliminary train- 
ing, but the rational elimination of effects extraneous 
to those of the deposit sought and the correct inter- 
pretation of the results thus obtained are problems of 
considerable difficulty calling for skil and extensive 
geological experience. Yet even in these difficult 
matters, this book offers a safe and instructive pre- 
liminary guide. Messrs. Oertling and the authors are 
to be co tulated on producing this well-bound, 
well-printed and arranged pioneer text-book on the 
Eótvós torsion balance, a subject the treatment of 
which on the lies here adopted has been long overdue. 
E. К.Е. 


A Psychological Study of Immigrant Children at Ellis 


^" Island. By Dr. Bertha M. Boody. (Mental Measure- 
ment Monographs, Serial No. 3.) Pp. vi+163. 
(Baltimore, Md.: Willigms and Co.; London: ` 
Bailliére, Tindall and Cox, 1926.) 185. net. 


EXAMINATION of immigrants at Ellis Island has been 
stimulated by fervid political propaganda maintaining 
that north-western Europe is better than south-eastern, 
and by sob-stuff propaganda dilating the hardships 
of those rejected by the apostles of eugenics. Mental 
measurements now permit exact inquiry. 

Those more than sixteen years of age are expected 
to read. The Army ‘ Alpha’ test seems to show the 
superiority of the north European, but in terms 
of Army ‘ Beta’ the Latins are less inferior. The 
problem has been to invent new forms of performance 
tests which can be set in dumb show to & mixed group 
“of an Arab, a Greek, an Italian, а Welsh boy, an 
Armenian and a Russian. The members of such a 
group do not talk together; but they laugh ther 
and spur each other on” (p. тоз). The invention of 
such tests running smoothly and in silence without 

cil or interpreter has been the great achievement 
e. 132). Picture completion, form board, button 
holes, drawing stars, Binet weights, card sorting, bow 
knot are among the tests used. 

The conditions of the examination are not ideal. 
Imagine a crowd of children of all ages, unequally sea- 
sick, exhausted, frightened, excited. What “ recog- 
nition of the general emotional upset" would they 
demand? Attendance at the Island schoo! is optional, 
and there is much interruption. | 

The tentative conclusion is that there are great 
differences, but that these differences are individual 
and not traceable to ancestral race or state nationality. 
But the numbers tested—27 Germans, за Armenians, 
a7 Hebrews, 15 Poles, 19 Italians, etc., of divers ages— 
seem too small to admit of any conclusion. 

Chinese, Japanese, and Indians do not appear on the 
eastern seaboard. If the immigrant Irish are a mixed 
sample, it must not be assumed that they are a fair 
sample of those left behind in Ireland or that the 
sampling will not change as they segregate and settle 
industrially. . à cde ok 

The direction of p seems to be in examination 
&t the home port of departure, maintaining exclusion 
of lunatics апа deficients, and reliance on mental 
measurements rather than national quotas. : 

The book may be commended to schoolmasters, 
missionaries, and employers of native labour. А 

? Huas RICHARDSON. 
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Directions for the Dissection of the Cat. By Prof. 
К. Р. Bigelow. Pp. хи+4]. (New York: The 
Macmillan Co., 1925.) 45. net. 

Tue directions for the dissection of the cat are here 
so arranged that the whole operation may be carried 
out on a single specimen, and the aim of the book is to 
give the student a clear survey of the organism as a 
whole and not as a system of organs. With this end 
in view, the dissection starts with the skin and muscles 
of the ventral body wall and works steadily through 
to the spinal cord and brain. and structures 
are dealt with as they appear in the course of such a 
dissection and not in systems. The directions are 
clear and concise; necessary emphasis on particular 
points is given by heavy type, and the drawings 
which it is desirable for the student to make are indi- 
cated in their proper place and sequence. A useful 
introductory chapter gives valuable information on 
the preservation, embalming, and injection of material. 
The author believes that the dissection of the cat is 
a very desirable introduction to a course of human 
anatomy and physiology, and would be a valuable 
pert of pre-medical studies ; also that the size of the 
animal and the ease with which it can be obtained 
make it a favourable object for such studies. In such 
circumstances this book would be of considerable 
service, but the absence of any figures limits the value 
of the book and necessitates its use only in conjunction 
with standard works on the anatomy of the cat which 
are adequately illustrated. 


но оа By Prof, І. C. 

Pp. xiit+200. (Chi and New kis Rand 

McNally and Co., 1925.) n.p. 

Тнк purpose of Prof. .Karpinski's book is to iene 
the development of arithmetical knowl as a vital 
part of the history of civilisation. Particular atten- 
tion is paid to the material of arithmetic taught in 
American elemen schools and to the historical 
phases of that work with which the teacher of arith- 
metic should be familiar. The book also contains a biblio- 
graphy of the early American text-books of arithmetic 
printed before 1800, and refers to many of the early 
popular treatises on ‘the subject used in England. 

The volume is mainly intended to appeal to a 
popular audience desiring some acquaintance with the 
development of arithmetic from the earliest times. 
Prof. Karpinski gives а very entertaining account, 
based on the larger treatises of T. L. Heath, T. E. 
Peet, and D. E. Smith, of the progress of arithmetical 
knowledge from ancient Egyptian times until the 
present day. He also gives many carefully .chosen 

which add interest to the chaste: Most 
school libraries would be enriched by a copy of the 
book. 


A Practical Handbook on Rat Destruction. By C. Leo- 
Id Claremont. Pp. vi+180+6 plates. (London: 
ohn Hart, n.d.) 3s. 6d. net. 

(Tuis book deals in an exhaustive and essentially 

useful manner with the problem of the rat. А brief 

introductory chapter on the characters and habits of 
the brown and black rats is followed by an account 
of the destruction of rats by trapping, hunting, and the 
use of gas, and of the various poisons most effective 
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for the purpose. These chapters are very exhaustive 
and of great practical value. The author then deals 
with the Rats and Mice (Destruction) Act of 1919, and 
discusses in detail its various clauses and the responsi- 
bilities of owners, local authorities, and the Ministry 
of Agriculture in carrying out its provisions. He pleads 
for more whole-hearted co-operation between these 
parties in combating the rat menace. Chapters on 
the relation of the rat to public health and disease, 
and on а general survey of what has been done and 
what may be done in the matter of rat control, conclude 
a very useful book, which should be of great service, 
particularly to those officers of local authorities whose 
duties include the enforcemeht of the laws relating to 
the destruction of these pests. 


Travel and Travellers of the Middle Ages. Edited by 
Prof. A. P. Newton. (The History of Civilization 


Series.) p vili+223+7 plates. (London: Kegan 
Paul and Co., Ltd. ; New York: Alfred A. Knopf, 
1926.) ras. 6d. net. 


Tux contents of this volume, which is one of the series 
appearing as “ The History of Civilization,” is a 
course of lectures delivered in the University of London. 
Те book does not profess to be а complete survey of 
the subject, but several of the lectures have been 
expanded and the editor has added an introduction 
on the conception of the world in the Middle Ages. 
The twelve chapters are by various writers, including 
Prof. M. L. W. Laistner, Prof. Claude Jenkins, Sir 
T. W. Arnold, Baron А. F. Meyendorff, Prof. E. 
Prestage, Sir E. D. Ross, Prof. À. Mawer, and Dr. 
E. Power. Those on Christian pilgrimages, Arab 
travellers, the routes to Cathay, and Prester John may 
specially be noted. Prof. Mawer, whose contribution 
on tbe Vikings has no references to authorities, 
apparently accepts the Norse voyages to Vinland, and 
does not mention the researches of Nansen and others 
with their conclusion that Vinland was а myth. 
The book has a few illustrations, but only two maps. 


The Borderland of Music and Psychology. By Frank 
Howes. Pp. x+244. (London: Kegan Paul and 
Co., Ltd. ; J. Curwen and Sons, Ltd., 1926.) 6s. net. 

" Авт and intellectual s tion are the two ex- 

ceptional realms of the mind of which the psychologist 

finds it most difficult to give an account" (p. 147). 

Too much has been expected from psychology since it 

presumed to stand in its own right as an experimental 

science. Many who looked to it for immediate solution 
of age-long problems disappointedly turn away as 
from а charlatan. In doing so the valuable little that 
it already has to give is lost. The author, with 
sympathetic knowl of current musical and psycho- 
logical theories, has given a capable preliminary survey 
of an interesting no-man’s-land tying t een suspicious 
armed camps. If at times he laughs at both from the 
exalted heights of philosophy, we forgive him, for he 
never loses himself in the realm where the problem is 
of more importance than its solution, but ever returns 
to his theme with notes such as: “ But this is not 
science, nor even musical criticism” (p. 142); “ We 
step. beyond psychology when, after saying what 

musicians and audiences do, we ask, ‘ What is music ? ' " 


(p. 40). R J.B. 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
yin ied expressed by his correspondents. Neither 
he undertake to return, mor to correspond with 

the writers of, rejected manuscripts intended for 
this or any other part of NATURE. No notice ts 
taken of anonymous communications. | | 


On the Phosphorescence of Nitrogen. 


Bv the use of a tube of & recently designed 
by Dr. Coohdge of Schen y, апа kindly shown 


in action by him to one of us, we have recently been 


$ 
T 





Fia т. 


enabled to extend our knowledge of the spectrum of 
solid nitrogen made luminescent by bombardment 
with swiftly moving electrons. The tube we used 
was provided with a window of thin nickel foil 
through which electrons under a potential of 125,000 
volts were projected into the vacuum space of a 
german silver Коше flask of desi The 
nitrogen was d ted and so ed on the inner 
wall of the thermos flask within the vacuum space, 
and the refrigerant used was liquid hydrogen. 

The luminescence of the solid nitrogen was observed 
in our е ents through a fluorite window in the 
outer wall of the thermos flask, and its spectrum was 
photographed with glass quartz and fluorite spectro- 
graphs. All wave-lengths measured and given below 


m units. 
“Photographs of the spectrum of the light emitted 
while the solid nitrogen was being bom ed showed : 
r. A single sharply defined narrow band (N,) at 
^ 5945. 


2. Three broad diffuse bands (N,) shading each 
into the other with mean wave-lengths of approm- 
mately à 5554, \ 5617, X 5658. 

SA sari of eight clearly defined bands (N,) 
sali the quce De A 52044, A 52104, 1521473, 
A 52204, À 522474, Md Urat ME A 5440: and 

4. À number of ds each shaded 
off towards the Te dn in the blue and violet spectral 
region between 14500 апа A2460. Very approxi- 
mate wave-lengths of the heads of these ds 
were found #0 be 44575, 44500, 44270, А3990, 
13725, ^ 3510, 43385, А3155, 42960, 42785, А2615, 

been 


2460. Ав these bands, some have 
observed by Vegard meri and some, at least, 
appear to bel М known second positive 
band spectrum 


Among a ке bp сылу results obtained 
by us, four are worthy of special note : 
т. We falled to record on our plates, with twenty 
pod ure, any trace of & group of wave-len 
esigna. by Vegard as N, that were found by 
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to include one band at 16569, and one with its 
maximum intenmty between 16320 and 16420. In 
this connexion it might be stated that our plates 
ere Шу sensitive up to А 7000. 
en the tube was in action апа the sohd 
Шол was strongly luminescent, we always found 
by wisual observation that when the pos 
was interrupted, the wave-lengths of the group 
immediately disappeared from the radiation Ж 
by the luminous nitrogen, while.the red band N, 
and the bands N, between X5204:4 and 25240 
persisted some minutes, often vor brilhant, bnt 
with slowly weakening intensity. Vegard has sug- 
that the groups N, and N, 
ong to tho phosphorescence 
spectrum of solid nitrogen, and, 
as will be seen from the results 


pv ven above, our experiments con- 


this view. 
3. VOR D SA булы 
bands N,, we found that they were 


relatively strong when the solid 
nitrogen under bombardment had 
been freshly deposited. But with 
lor bombardment of a given 

er of solid nitrogen, the in- 
tensity of the up of wave- 
lengths N, rapidly weakened and 
finally was scarcely sufficient to 
make the radiation observable. 
The intensities of the band groups 
М, and N, on the other hand, 
appeared to be unaffected by pro- 
longed bombardment. Since ab [к 
duration were required in photographing the complete 


| 


i 
| 





JN... 


3 3 f 3 


Fic a.—Band Ns 


luminescence spectrum, it was necessary therefore to 
deposit a fresh layer of solid nitrogen approximately 
every half-hour. 


. 
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From these results it is clear that.two 

are obtainable from solid nitrogen, one of which 
includes the band group N,, and the other the bands 
М, and №. This would go to show that solid nitrogen 
can exist in two forms A and В, the one, A, emitting 
the radiation constituting the band N,, and’ the 
other, B, the radiation constituting the band groups 
N, and N, Our iments su the view that 
the solid nitrogen is initially deposited in the form A, 
and that under electronic bombardment, and a 
otherwise, it is soon transmuted into the form B, 
this form В being tbe one that exhibits the pheno- 
ae i of p horescence. 

' 4. The up N, as ori y observed by 
Yetusd and by Mena i ie consisted of 
a single sharply defined narrow band at арргохі- 
mately 45230. This bend has been found, however, 
to be more extensive than was originally supposed, 
for, as shown above, it is now known to-consist of at 


least eight strong and well-defined members. Since 
no band of an like this character has ever 
been shown to & feature of the of the 


aurora, In the neighbourhood of А5230, it would 
ы that Vegard's theory that finely divided 
solid nitrogen exists in that portion of the upper 
atmosphere where auroral displays originate is not 
tenable, 
The bands N, N, and N, are shown in Fig. 1, 
and the bands №, in Fig. 2. 
7 . C. McLENNAN. 
í . J. C. IRETON. 
K. THompson (Student of 
Canadian National Re- 
search Council). З 
` The Physical Laboratories, 
University of Toronto, Angust 20. 





Polarisation of Wireless Waves. 


Ir is now generally accepted. that many of the 
phenomena of wireless reception are ca by the 
interference between two waves, one of which has 
received reflection or refraction in the upper layers of 
the atmosphere. ‘Considerable evidence is also now 
forthcoming of a fact which was suggésted in earlier 
days; namely, that the reflection 18 not simple but 
that a vertically polarised incident wave may be 
returned with polarisation of a much more complex 
form. Оп this are based explanations of night varia- 
tions 1n bearing, fadin па similar phenomena ; and 
the subject has' also discussed. theoretically by 
Appleton, Hulbert, and Nicholls and Schelling. 

pA, Rua have confined their attention 
chiefly to wave-lengths of а few hundred metres at 
most, and there have been doubts-as to whether the 
longer waves lic эү іп а similar manner. Ina 
ous paper (Jowrmal I.E.E., No, 353, page 58 
ect writer has referred to the ҮМ же adi 
кез ды intensity variations occurring at medium dis- 
tances on long waves, during the sunset period, and 
recent experiments have shown that the cycle given 
by the transmissi юре from Sainte Assise on 
14,350 metres at Slough on 587 is 1 
accompanied by a definite oyde Of Gearing arate: 
differing alghtly in intensity from day to day, but 
always possessing the same general form. Variations 
of bearing of as much as 35? have been observed at 
times, showi that the departure from vertical 
polarisation must have been large. 

Measurements were, therefore, made to see if any 
quantitative deductions could be made from these 
results. í 

Although it is theoretically poesible to make use 
of bearing variations for such a purpose, the accuracy 
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of observation is low owing to the non-silent minim& 
which often occur, and it was found preferable to 
take three measurements of absolute electrical in- 
tensity: (а) in ‘the plane of propagation; (b) in a 
vertical plane at nght angles to this; (c) in any con- 
venient -intermediate plane from which the results 
can equally well be deduced. 

In some cases it has been found that the intensity 
(b) actually exceeded the intensity (a) for short 

iods 


Now, in the general case of elliptic polarisation 
these results do not admit of any er solution, but 
by making the further assumptions : (i) that second 
reflections are not present; (ud. that the down- 
coming wave remains plane but that the 

lane of рее is rotated, 1t is possible to deduce 
figures or 





this angle of rotation and for the co- 
cient of reflection. 

Observations taken at Slough and Exeter under 
these conditions show that during the sunset period 
a rapid rise in the coefficient of reflection occurs and 
also a rotation of the plane of polarisation of at least 
90?, most of which persists ughout the night. 
It remains to be verified whether assumptions (1.) 
and (ii.) are justifiable, though there is evidence in 
their favour; but the two ef facts which emerge 
from the tests are independent of them. These-are: 

I. Long waves as as short may be elaborately 
Бао by refraction in the upper atmosphere 

uring the night. 

This effect is also present, though in a less degree, 
during daylight in the winter, and occasionally even 
during daylight in the summer. 

II. The effect persists during the hours of darkness, 
remaining fairly steady after the sunset period is over; 
and ponsequen liy 1t cannot be caused by the mere tem- 
porary displacement of the reflecting surface from its 
normal horirontal position owing to the ionic re- 
combination which occurs at sunset; but must be 
an essential feature of the mode of refraction. 

Further experiments on this point are in progress, 
but as tbe solution uires construction of а 
vector triangle the conditions have to be very care- 
fully chosen in order to avoid indeterminate figures 
due to the limitations of the geometrical process. 
The ee referred to above were carned out 
for the io Research Board of the Dept. of Scientific 
and Industrial Research. J. HOLLINGWORTE. 

Natonal Physical Laboratory, 

Teddington, - . 
August 31, 1926. 





Plastic Deformation of Single Metallic Crystals. 


NATURE has published two letters from Mr. S. J. 
Wrnght and Dr. Goucher respectively (June 26 and 
July 31) in reply to ours of May 22 on the wedge 

ed when a single crystal of a metal is broken in 
tension. We desire in reply to stress most strongly 
the fact that our analysia of such a wedge is concerned 
with the final position of an atom movement 
&nd has no reference to the path or the mechanism 
by which it arrived there. This concerns directly 
both of the communications. А 

Mr. Wright's insistence on the fact that the wedges 
examined by him were bounded by curved surfaces, 
means no more than that the ultimate displacement of 
the atoms of his test-pieces was in some 
locahties than in others and has no bearing what- 
ever on the validity of our treatment. His remarks 
ve hard spheres are similarly wide of the mark, since 
we have not made assumptions of any kind as to 
the mechanical properties of the atom in its response 
to the stress. 


Е M2 
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Dr. Goncher's letter, however, is worthy of more 
serious consideration. His statement that our formula 


presupposes а of slip which is inconsistent with 
ental is surprising, since throughout our 
letter it was Dr. Goucher's own imental reeults 


which were considered. It may "well, however, 
to review what assumptions were made. They were 
two, namely, that for a perfect wedge the atoms 
slipped on equidistant el planes and that the 
movement on these planes was equal. The only 

ible alternative to these assumptions would be 

t the slipping occurred on planes at different 
distances apart, but that then the extent of the dis- 
placement was in all cases proportional to the thickness 
of the slab of metal between one plane of slipping 
and the next. Such a supposition is so absurd as to 
carry its own refutation with ıt. Unlees then all 
present ideas of the plastic deformation of metals 
are entirely inaccurate, and the acement does 
not oreas by lip there as по alternave to the only 
two assumptions we have made. 

Our yeis. was concerned with one part of the 
wedge only, and there is no question of a difference 
in wedge ө between one half of the fractured 
test-piece and the other. Dr. Goucher emphasises 
what he had already found, namely that the wed 
had an included angle of 39° or more than 50°, e 
are quite unable to see why he should imagine there 
is any difficulty in this, since not only have we con- 
sidered the fact but have even offered а reasonable 
explanation of why it should be so. He complains 
further that we have not taken into consideration 
the fact that the wedge angles were found 


only with test- whose {112} planes were slightly 
asymmetric with regard to the direction of the stress. 
The reply is clear. We have not “been concerned 


with the explanation of the deformation of the crystal. 
All we attempted to do was to discover, when a certain 
deformation had bean produced, what was the nature 
of the atomic displacement 1n the ©зге ше That 
asymmetry of crystal ıs necessary for the production 
of & bent wedge is merely an experimental - fact 
which has no bearing on our analysis of the deforma- 
tion when it had actually been effected. 

We would point out again that our letter offered 
a reasonable explanation and, incidentally, the only 
comprehensive one yet sir эне of all the - 
mental results which Dr. her has obtained in 
his most excellent experimental work. Until, there- 
fore, something more satisfactory is offered it must 
take precedence over an lanation which, as & 
result as it seems to us of a ectly arbitrary aseump- 
tion, is capable of explaining the results only, 
leaving the remainder as inexplicable anomalies, 

May we in conclusion point out that in the formula 


in oue ee Spee occurs, and that 
uld be ¢/ 


21% sho 2? 
W. E. W. MILLINGTON, 
F. C. Тномрвом. 
Manchester, August 24. 





The Ionisation Potential of Оп, 


Pror. А. Fowrzn has worked out (Proc. Roy. Soc., 

то, 476, 1926) with much elaboration the main 
characteristics of O rr, but has not been able 

to obtain the fundamental levels because the jum 
to them produced hnes which were below 700 AD. 
With our high resolution hot-spark „for 
the extreme ultra-violet and assisted by the new 
methods of identification of mu]tiplet structure 
recently worked out by Russell, Hund, Heisen 
and Pauli, and applied by R. Н. Fowler and D. 
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Roy. Soc) to the classification ої 
Fowler's О п terms, we have succeeded in accurately 
fixing these fundamental levels as is shown in the 


accompan table. Russell assisted us in this 
search by placing at our disposal his unpublished 
identification of the quartet p” level, which should 


replace the x, level in Fowler and Hartree’s classi- 


fication. . 
The knowl of this iomsation potential of Оп 
кош in fixing the temperatures of certain 
I. S. BOWEN. : 
К. А. MILLIKAN. 
Norman Bridge Labora: of Physics, 


California Institute of Technology, Pasadena, 


` TABLE I. 
Series Lines of Оп. 
Int ALA.Vac. ` » Ar 
Quartet System. 
I 42997] 2323744 as - p” 
3 539067 1855057 }тҗут as -ар, 
a 539524 1853486 ү. as — ар, 
т 539837 1852411 }1075 as-ap, - 
Dowblsi System. 
о 440:51 227010: x-bp* 
I 1:97 226260: x — cd! 
2 481:56 207658- x ~ bd’ 
2 484-00 206612: x- ap” 
2 485-56 205948: Md 
4 16-325 162252:  lig.: ¥- 2p, 
4D. 617-030 1620575. J195 *- 2p; 
Term Valuss.- 


#(p’ or d) 2 256202: 
Assuming ас 
as =282605:9 
This corresponds to the ionisation potential 34:88 volts. 


To the forego: interesting communication, I 
think it may be y added that the designations 
and values of all but one of the doublet terms, a 
from s, are those given in the paper by m to 
which reference 13 made, namely : 


ap, —49590-80 [4 = 48618-42 {22159413252 

ap, = 4947681  lbd,4856545  \2pa= 9395253 
{ bp," = 2923139 { ody’ = 29974-67 

bp, —29229:03 icd, = 29972:55 


The f term (= 50273:5) was afterwards provisionally 
identified as such by Fowler and Hartree from lines 
which I had somewhat doubtfully indicated as involv- 
ing a term xd,'. The writers of the letter appear to : 
have overlooked the fact that Fowler and Hartree had 
already identified my x, term as the unresolved first 
р” term of the quartet system. 

While the value indicated for the as term is probably 
not much in error, it should be understood that the 
value of ap, on which ıt depends, remains somewhat 
uncertain. A Rydberg formula for ap, and bp, gives 
ap,=9 98850, but this can only be regarded as an 
approximation, since only the first two terms of the 
sequence are known. more trustworthy value 
would result if intercombinations between the doublet 
and quartet systems could be traced. 

А. FOWLER. 


1 А. Fowler assumes ap,-1:i00,000 Wo have changed to the fore- 
value m order to bung the Ritz formula for the co of ep and 
Fp terms into better agreement with that for the terms of МІ. 
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The Earliest Human Knowledge of Copper. 


Tue first discovery. of metals by man is usually 
described as ha resulted from the association of 
the necessary ma in the construction of a 
primitive hearth on some chance occasion. At best, 
this explanation does not contradict our accumulated 
knowledge about the habits and conditions of early 
human Ше. . 

There seems to me to be ч another possibility, 
not necessarily antagonistic to the earlier one, which 
is the outcome of a recent communication from Sir 
Flinders Petrie (Ancient Egypt, -June 1926) on the 

tan Paradise. Не attention Mis the 
remarkable similarity of the place-names, 
graphy, and the “ lakes of fire... in D nk mi 
Dol of cultivation” in the “ Book of ins 
with those of a definite region in fhe Caucasus 
—-that along the rivers of the Iora and Kura. Then, 
follo the normal lines of archzeological argument, 
Sir ers suggests the possibility of the earlest 
tian ‘immigrants having come from that region. 
t ıs known that some later arrivals, the earliest 
dynastic peoples, suddenly appeared in Egypt, 
equipped with a written and with a know- 
ledge of the working of metals, and of agriculture. 
If these constituted a later wave of wanderers from 
the same locality— ust as there were several eruptions 
of tribes out of Arabia—they would bring with them 
knowl naturally obtained from their home 
surrouni 

Copper occurs widespread throughout the Caucasian 
area, So also does leum ; and the very locality 
in pom Sir Flinders Petrie locates two ika of fire 
and “a place of purification, probably by йге” from 
indications in the “ Book of the Dead," is to-day 
occupied by an area of conmderable richness in 


petroleum. 

At one t in a recent map (‘‘ Handbuch der 
ped logie," vol. v. pt. 5, heft 25, “ Kau- 
kasus,” by v. S 1923) copper and petroleum are 
shown as to-day in close proximity. But there 


must be and must have been innumerable seepages 
of oil over the whole area, so that many other points 
of intimate contact between рес and petroleum 
must have existed since remote 

This 80, when & диз сауа spring or lake 
became ignited, as is known occasionally to have 
happened, there is the greatest likehhood of the 
adjacent copper being reduced by the tempera- 
ture of the reducing flame to the metal itself, to be 
discovered by man at some later date. 

This suggestion is supported by the fact that cop 
Жыл ia aes Very сү Là the tuta of the coun 
that 13 now known as Iraq ; this is a petroliferous 
region, as 1s shown by the presence and use of bitumen 
from the earliest times. 

It would be interesting to speculate on local results 
when other minerals were smeited in the same natural 
fashion, including the effect of the liberation of 
Meee of arsenic or arsenic oxide over the surround- 
ing eae Percy E. SPIELMANN. 

e ene August 19. 





The Zoological Names Simia, S. satyrus, and 
Pithecus and their Possible Suppreesion. 


UNDER the above h in NATURE of Jul 
р. 49, Dr. С. W. Stiles gives a summary the 
argument in support of a proposition to re-open the 
case of Simia ore the International Commiseion 
on Zoological Nomenclature. Although in agreement 
with most of the general principles enumerated in his 
AT we dissent from the view that the names 
Simia, S. sakyrus, and Pithecws are ambiguous and 
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‘so confused in zoological literature аз to Водар 
i of reasonable uniformity in their use in pu 
bacteriological, serological and public heelth wo: 
With to Simia for the orang, the Dine em 


карр the man mammalogists who ed the 
of ' Nomina Consarviadar tated’ in the 
Proc. Zool. Soc., London, 1924, р. 5. lt is con- 
sistently used by naturalists in а н 
that bacteriological and medical writers ЕТЕ all events 
those on this side of the Atlantic) t and 
use such а completely unknown name as ongo 
ju Gib Oran D P aleve тоша ef the ш: ity 
and prejudices of the very workers for whoee benefit 
the argument is profeesedly framed. For such 
writers, past, present, or future, Simia saiyrus is the 
name of the orang, free from all ambiguity whatso- 
ever, and with that widely signed “ Nomina 
Conservanda ” list to su them they would 
certainly regard ‘ Pongo’ as ‘ Jazz ’—and go their 
old way. 

The fact that Dr. Elhot, in his b work on 
Prunates, has used another name, would seem to 
have unduly influenced those who framed the 
argument outlined by Dr. Stiles; but unfortunately 
that work is so full of errors that as a standard of 
nomenclature it is repudiated by systematists in 
general. 

The same has to be said about Pithscus, which is 
the technically correct name of the langurs, but has 
been wro (Жетеге ee The maagia 
by Dr. ot alone among mammalogists. ig ' 
wrong use has received no acceptance whatever, and 
cannot be said to render the name Prthecus ambiguous 
or unsuitable for acceptance by medical and other 
writers. 

We would therefore reiterate our opinion that 
Simia us P for the orang, and Pitkecus for the 

the demand for names which are 
» grs unambiguous and suitable." 

Moreover Macaca, for which, i to the 
letter of Dr Stiles, Psthecus would be abohshed as 
the name of the macaques, should be, and is, used 
for these very animals, side by side with Prthecus for 
thel 





ents in favour of Simia for the orang are to 
be found in the Fiat lists above referred to, апа for 
Pithecus in а paper Dy ponis mins ee Mag. М.Н. 
(8) xvii. p. 179, 191 OLDFIELD THOMAS. 


History) А. C. HINTON. 
British Museum (Natural Histo 
Cromwell Road, London, S. 





Lead Hydrogen Arsenate as a Mineral. 


A SPECIMEN from the Tsumeb mines in the Otavi 
district, South-West Africa, recently acquired for the 
Mineral Collection of the British Museum, shows 
colourless t crystal plates with brillant 
lustre, which had been labelled 'lanarlite.' The 
аксоо сш. &croes with а thickness of 


rest on а crust of bayldonite udo- 
грош mimetite (chloro-arsenate lead), 
раен and large crystals of esite (PbSO,). 


are monoclinic (a:b: ¢=0:8643 :1:0-7181, 
а= 84° 360 and show a development of sixteen 
пу rms. These forms have been listed to show 
pir. e froth each to the three &xial planes; and 
i is eved that such a method of tabulation шау 
eflect а compromise between the method of 
interfacial angles m zones and that of longitude an. 
latitude (Ф and p) angles employed in - circle 
eee: The are optically positive, and 
optic axial plane is perpendicular to the plane 
of symmetry and direction of good cleavage. The 


4ї2 


refraction (жу = 1:9765 for sodium-light), birefringence, 
&nd dispersion are igh. 
A chemical analysis made by Mr. E. D. Mountain 
on а quarter of а gram of. selected 
ents agrees closely with the formula Pb ae 
It was then found‘ that the ographic data 
agree with those previously determined for artificial 
tals of this substance: А copy of E. S. Fedarov’s 
“ Tables for Crystallo-chemical j" not being 
available, it was not possible to identify the substance 
from the bit glow CEE a data alone. Artificial 
crystals of lead hydrogen arsenate had been 
and completely determined crystallographi by 
the late A. de Schulten (a political өй б 
from Finland, who worked in the chemical labora- 
tories of the Sorbonne in Paris) in 1904. He also 
кереп а series of other ошооо isomorphous 
with the mineral monetite ( 4), with strontium, 
barium, or lead in place of calcium, and arsenic in 
lace of phosphorus. Of these only CaHPO, has 
n hitherto known to occur in nature. For the 
d PbHAsO, occurring as natural monoclinic 
the mineral name schultentis is suggested. 
The “lead arsenate ” of commerce 18 the same sub- 
stance. This is used as an insecticide, especially in 
America in sprays for fruit-trees ; and being practic- 
ally insoluble in water it 1s no doubt responsible for 
the retention of arsenic in apples. 
A detailed account of the new mineral, so far as 


о. ee on ee ee 
inoralogical 





com 


be given 1n the December issue of the 
Magasins. There are no doubt other specimens of 
this mineral in collections amongst the rich series of 
crystallised material that has come from the Tsumeb 
E md 7 (Natural His x J. SPENCER. 
TI useum (N& Я 
South Kensington. ri 





The Anomalous Flocculation of Clay. 


IN a letter to NATURE of May 1, 1926, Dr. Joseph 
and Mr. Oakley allude to some on ents which 
have convin them that the anomalous 
flocculation of clay does not exist. e anomalous 
flocculation of clay is said by them to be the accelerat- 
ing influence of hydroxyl ions on flocculation by 

cium salts when com with the retarding 
effect of дуну ош on flocculation by sodium 
salts. I should e to submit, however, that the 
behaviour of calcium ions in alkaline medium is not 

ed as anomalous by comparison with the 
viour of sodium ions in alkaline medium. 
Flocculation of, clay by calcium salts is anomalous 
when considered in the light of prevalent theories, 
and not necessarily when compared with the behaviour 
of other ions. As I understand the anomalous 
flocculation of clay, the most that could be claimed 
by Dr. Joseph and Mr. Oakley is that the sodium 
flocculation of clay is also anomalous. 

One realises, course, that within the limits of a 
letter a description of experimental detail is not 
possible, but it is crucially im t to know what 
precisely is meant by a “ highly purified clay." The 
significance of the results in question is еу 
dependent upon the complete removal of 
adventitious and absorbed calcium in the clay. A 
highly purtfied clay suspension would ordinarily be 

en to mean a suspension of clay in which there 
was no appreciable amount of the coarser particles, 
but such a clay suspension would stil contain ab- 
sorbed calcium, and on the addition of sodium salts 
that calcium would come into solution. Soils con- 
taining absorbed calcium can ordinarily be flocculated 
by the addition of a sufficient amount of alkali, but 
according to some incidental obeervatións made on 
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soil suspensions in these laboratories by S. J. Saint 
(Proc. and Comm. Intern. Soc. of 501 Science), when 
the absorbed calcium has been completely е 
ооа, no amount of sodium hydroxide bring 
ut a flocculating effect. N. M. COMBER. 
The University, я 


Persistent Solar Prominences. 


Is NATURE for July 24, page 131, reference 18 made 
to a large prominence formation on the sun's north- 
western limb on July 16. А from the interest 
in this y аз to grandeur, consideration is 
erfhanced by the fact of the many repeated appearances 
of thus i ‘display. My records, which cover 
7i observing dates since June 1, show that the first, 
appearance of this exceptional formation was on 
June 18, in the north-west quadrant, in the north-east 

uadrant on July 2 and 3, again in the north-west on 

uly 16, in the north-east again on July 29 and 30, 
once more in the north-west on August 12, and, 
although reduced somewhat, once again 1n the north- 
east on August 25 and 26. 

We have thus 24 complete synodic revolutions of 
the sun, during which this formation was preserved 
practically to the full extent for two'complete synodic 
rotations, the display easily ble, not 
only by its large extent, but also by the particular 
form which the various constituents retained, mostly 
magnificent tree forms, with peus ше spreading 
into an elaborate tracery of inter: g branches. On 
the last appearance the trunks only seemed to be left, 
"although faint overhead festoons and filaments were 
still visible. ` ALBERT ALFRED Buss. 

Lee-Observatory, Chorlton-cum-Hardy, 

Manchester, August 27, 1926. 





Spraying Crops from Aeroplanes. 

IN NATURE for August 14, p. 239, it is recorded 
that the first attempt in Great Britain to utilise the 
aeroplane for spraying operations took place in Lin- 
colnshire in August 1926. It iş to correct an error 
that the present communication is made. The first 
record of eder spraying by aeroplane in Britain is 
made in the Frustgrower, June 29, 1922, and of which 
no reference can be found in NATURE of that year. 

The experiment саса at Portobello Farm, 

own, near Seven , owned by Major R. F. 

ett, on an eighteen-acre cherry orchard badly 
infested by caterpillars. The material used was a 
proprietary dust (‘ Belumnite’) manufactured and 
supplied by Messrs. W. J. Craven and Co., Evesham. 
The lessons leernt at this initial experiment are 

blished in the Frat , July 13, 1922. 

Pere should be heed ont ecd that Major Bartlett 
was the first in Great Britain to use the aeroplane for 
the control of orchard ts, although the recorded 
facts of the efficiency of the method leave much to 
be desired. С. Fox WILSON. 

Dept. of Entomology, R.H.S. Laboratory, 

Wisley, Surrey, August 27. 


International Code of Zoological Nomenclature. 
Duzriwa this year I have so often been asked how 
this Code could be obtained that I hasten, with your 
ізвіоп, to announce that the Washington Bur 
ogical Soci has just pue а reprint а{ the 
ce of one dollar. Prot. C. W. Stiles, secretary to 
e Commission, saya: “ I would suggest that, if your 
colleagues wish copies, it would te matters to 
order a number at once." The address of the Society 
is at the Bureau of Entomology, тшш» D.C., 

Е. A. BATHER. 





U.S.A. 
46 Marryat Road, Wimbledon, 
London, S. W.19. 


— 
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Seven Decades of Botany.! 


“By Prof. Е. О. 


“ The future of Biology lies notin eneralisation but in 
closer-and closer analysis."—BATESON (Birkbeck 
Lecture, 1924). 

Base sudden and wholly unforeseén has ste 

between Section K (Botany) and the president 
of its choice. Dr. Bateson had presided over the 
whole Association at its meeting in Australia, and 
partly on that account he had been specially selected 
or the chair of this Section in Oxford. From him we 

might have expected a broad outlook upon biological 
science. His address would have been instinct with 
wide experience in both of the branches of living things, 
the interests of which interweave in en 
often most perplexing ways. We should have Lord 
а fearless statement of his mature views. Somethi 
constructive would certainly have justified the con- 
gratulations with which some of us had already wel- 
comed his nomination. A great figure has been taken 
from the arena of biological science. A career still 
full of the promise of further achievement has closed 
prematurely. 

This is not the time or the place for any бошон 
obituary of Bateson. I will only allude briefly to 
four leading events in his scientific career. He felt in 
early life the lack of facts bearing on variation, and 
sonst to extend their area in his (d work “Materials 
for the Study of Variation,” published in 1894. This 
was the year when the British Association last met in 
Oxford. I do hot remember that its contents came 
into the discussions m Section D, though the book 
centred upon the vital question of continuity and 
discontinuity. The second event was the publication 
in 1902 of “ Mendel’s Principles of Heredity,” in which, 
though essentially a controversial statement, Bateson 
perceived latent in the rediscovered writings an ex- 
padng vista of advance, “ Eech conception of life,” 

e says, “in which heredity bears a part must change 
before the coming rush of facts.” In a third stage of 
his work Bateson expanded this theme into a fuller 
statement under the same title, and it was published 
in 1909. Passing from this period of high hopes to the 
fourth phase of 1924, we see in his address at the 
Birkbeck Centenary a chastened attitude. He there 
remarks: “We must frankly admit that modern 
discoveries have given little aid with the problem of 
adaptation," and that, much as Mendelian analysis has 
done, “ it has not given us the origin of species." But 
that analysis having “led to the discovery of trans- 
ferable characters, we now know upon what to con- 
centrate. . Henceforth the study of evolution is in 
the bands of the 88 acting in conjunction with 
the experimental breeder. Every appeal must ulti- 
mately be to the mechanics of cell-division. The cell 
is а vortex of chemical and molecular change. . . . The 
study of these vortices is biology, and the place at 
which we must look for our answer is cell-division." 
I would ask you to mark that last word. It is cell- 
division, not nuclear division; апа earlier in his 
address we find the pregnant sentences: “© Аз to what 
the test of the cell is doing, es те the chromosomes, 


y) of the British 


' 1 From, һә aver rey ais pen 
Asocion, en = culto Moe оо at Oxford on August 5. 
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we know little. Perhaps the true specific characters 
belong to the cytoplasm, but these аге ойу idle specu- 
lations." Such extracts from Bateson's latest public 
рва may suggest to you what the Section 
lost by his death. They show the mind still 
elastic and perceptive: stil both constructive and 
critical. 
Any address that follows such a tragedy of dis- 
по! as the Section has suffered сап only fall 
ort of what we had hoped to hear. Instead of 
attempting to fill the broad biological rôle that 
naturally fell to Bateson, I propose to centre my 
remarks upon three dates when the Association has 
met in Oxford, namely, 1860, 1894, and 1926. It 
happens that these dates mark approximately periods 
of transition in the progress of biological science, and 


particularly in botany. 
1860. 


Кш асо a ee in Oxford of 
1860, the year after the publication of the “ Origin of 
Species, ” witnessed the clash between the new view 
and the opposition ‘it was certain to arouse. The 
story has been often told of the aggressive attack and 
the crushing retort. But it is not sufficiently recog- 
nised that, though Huxley bore the first brunt of the 

ht, а large in the contest was taken by Hooker. 

e meeting osed after he had spoken, and in his own 
words he was “congratulated and thanked by the 
blackest coats and the whitest stocks in Oxford." . 

Two generations have passed since the Oxford meet- 
ing of 1860: and still the “ Origin of Species " holds its 
place as a great philosophical pronouncement. As the 
methods of research into greater detail, the area 
of fact has been extended through the labours of an 
ever-growing army of inquirers, and naturally diver- 

ces of view have arisen. Some authors appear to 
demand that for all time the “ Origin” must cover 
every new aspect of biological inquiry, or else the whole 
theory crumbles. That is to demand a prophetic 
vision for its author. We need not for the moment. 
follow these or other criticisms, but rather recognise 
that the theory rested essentially on facts of heritable 
variation, without defining their itude, limitations, 
or origin ; and that it explained a means of their sum- 
mation so as to produce progressive morphological 
results. 

Before we leave the historical aspect of evolution a 
moral may be drawn from the lives of its four pro- 
tagonists of 1860. Darwin, Wallace, Hooker, and 
Huxley were all equipped for the battle from the 
armoury of personal experience in the great world. 
The theory of evolution was born and bred of ee 
travel, and upon foreign travel quite as much as u 
mn "Work at home its future still depends. We 

ould not for a moment minimise the great develop- 
ments of laboratory study and of breeding experiment 
in recent years that bear upon its progress. But it 
is not thence alone that the fullest achievement can be 
anticipated. The cytologist and the breeder, just as 
much as the abstract theorist, should know Nature 
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face to face, not merely thro & glass darkly. To 
those who believe in the close relation between environ- ` 


ment and variation, which js to me the very core of 


evolution, this seems essential to any well-balanced. 


view. 'The open forest, the sea-coast, steppe, and 
mountain-side should be regarded as the natural 
eomplement to the laboratory and the -gtation. 
No one, morphologist or physiologist, should hold 
himself for research or fully qualified to teach 
unless he have at least some тае of travel 
through wild Nature. This can best be acquired in 
the tropics. 

What, however, do we find? In 1886 a committee 
of the British Association was appointed to assist the 
visits of botanists to Ceylon for study. Several well- 


known botanists availed themselves of its aid; but” 


after a few years the scheme flickered out through 
inanition. In 1909 I visited the Cinchona Station in 
Jamaica, and a scheme for continued use of the 
station by British botanists was initiated ; but it has 
_ since died out for want of consistent support. Why 
did these efforts fail? We may set these failures down 
to under-valuation of the importance of foreign, and 
particularly of tropical, study ; and the lack of full 
perception that open Nature is the greatest laboratory 
. of all. Our future botany seems in danger of becoming 
myopic by reason of study being concentrated at too 
short focus. To correct this, young aspirants should 
travel early, as free lances, hazarding the fortune of the 
wild, as Darwin and his fellows did. 


HOMOPLASY. 


I have already alluded to the tempestuous meeting 
of 1860 in Oxford. Shortly after it an undergraduate 
came up to Christ Church who, before he was of standi 
to take his M.A. degree, had himself made a real contri- 
bution to the philosophy of evolution. It was Ray 
Lankester, who m 1870 published a short paper “ On 
the Use of the term Homology in Modern Zoology, 
and the distinction between Homogenetic and Homo- 
plastic Agreements.” Its author was only twenty- 
three years of age, and its date barely a decade after 
the publication of the ‘Origm.’ This short paper 
went far to clear up the vague ideas surrounding the 

` term ' homology ' in the minds of early ee 

Lankester introduced the idea of ‘ eeu апуу 
stituting “In а more strict sense the word ы Мын 

for ‘homologue.’ Не also suggested, to avoid con- 
fusion, the use of another new term, namely, ' homo- 
plasy. He defined ey as simply the inheritance 
of a common part, while homoplasy depends upon the 
common action of evoking causes or of a moulding 
environment upon homogonous ‚ or upon parts 
which for other reasons offer a ess of material to 

in with. 

This definition was at once adopted in the morpho- 
logical study of animals, but Lankester did not himself 
apply it at the time to ‘the morphology of plants. In 
pomt of fact the conception of homoplasy and the use 
of this clarifying term made its way but slowly into 
botanical literature. There is reason to believe that 


we are as yet only beginning to in the evolu- 
tion of the plastic t-body how far-reaching has been 
the influence of homoplasy, not only upon external 
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form, but also in the internal evolution of tissues. 
We are only now beginning to realise how far-reaching 
have been its results in plants as we see them. On the- 
other hand,-such realisation when well assured cannot 
fail to react upon our estimates of affinity of the 

i in which homoplasy ‘appears. It may be 
коо far to trace all such results as consequences 
of them of 1860; but the jnitiativewas certainly 
given by ester in the years that followed. 


. 1894. 


from the stormy period of 1860, when the 
wiol: outlook of biological science was being trans- 
formed by the advent of evolution, to 1894, we see that 


“the atmosphere had cleared. One result was that the 


evidence of descent tended to become too definite in 
the minds of some enthusiasts, and there was even & 
disposition to argue deductively from the accepted 
position, в tendency that is much too prevalent to-day. 
The outstanding feature of the Oxford meeting of 
1894 was Strasburger’s generalisation on the periodic 
reduction of chromosomes. This shed a new light on 
the vexed question of alternation, which, based on the 
brilliant results of Hofmeister, by this time held the 
field not only as an objective fact but also as an evolu- 
tionary problem. The effect of Strasburger’s com- 
munication was to establish the chromosome-cycle as 
Hide for plants that show sexuality. It provoked 
n with a similar cycle in animals. The 
шырп of both cycles took its o in the discovery 
by van Beneden in 1883 that in fusion the number 
of chromosomes is the same in both of the conjugating 
nuclei. Later observers have confirmed this in а 
multitude of instances, and disclosed the correlative 
reduction, or meiosis. The existence of а nuclear cycle 
alike in animals and in. plants cannot, however, be held 
as establishing any homogenetic unity of the two 
oms.. Comparison:of the simpler forms of each 
indicates that the divergence of the doms, if they 
ever had а common origin, was very early indeed, and 
probably antedated sexuality in either. Such similari- 
ties as they show in propagative detail, and particularly 
in the nuclear cycle, would be homoplastic, not homo- - 
genetic. If this be so for the two kingdoms of living 
things, may it not be equally true for the several phyla 
of plants that show sexuality ; for we are not justified 
in assuming that sexuality arose but once in plants ? 
Historically this generalisation of Strasburger fell 
like а bomb-shell into the midst of the old controversy 
between the rival theories of alternation, styled in the 
words of Celakovsky ‘homologous’ and ‘ antithetic.’ 
But it must be remembered.that at the moment there 
was no complete demonstration of a cytological alterna- 
tion in any one Alga, though the facts soon followed for 
Ficus and for Dictyota. e need not recite the 
arguments for and against that old discussion. It 
soon lost its intensity in face of the obvious deficiency 
of crucial facts, which alone could lead to some final 
conclusion. Loose com ms between organisms not 
closely allied are but the long-range artillery of mor- 
hology. Comparisons between organisms closely re- 
ted are its small arms. The discussions of , the 
"nineties of last century on alternation were all 
ments at long range, which could not be decisive 
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without the use of close comparison. As the necessary 
facts were not then m our hands, those premature 
engagements might be held as drawn ; and it was open 
to both parties still to entertain their own opinions. 
Before ше relation of somatic development 
to that cycle, it be well to revisé the terminology 
then in use. It would be well to drop those old terms, 
which are neither exact nor explicit, and to support & 
more general use of the words ' interpolation theory’ 
in place of ‘ antithetic’ and ' transformation theory ’ 
n of ‘homologous.’ These words accord better 
current views, and are explicit. 


1926. 


From the time thatthe periodic reduction of chromo- 
somes was recognised as general i-organisms showing 
sexuality, the nuclear кум te bas formed a natural founda- 
tion for the comparison of the life-histories of plants. 
The normal cycle may be figured to the mind as a closed 
circular thread with two knots upon it, syngamy and 
reduction. Between those knots beads may be strung, 
one or more than one, or none. These represent 
somatic developments, which are normally diploid 
between syngamy 'and reduction, haploid between 
reduction and a fresh act of syngamy. They follow 
in alternate succession in any normal cycle, but either 
may be repeated indefinitely by vegetative propagation. 

Certain questions arise ЗАА to the evolution 
of these. uad The first i how far 
are the diploid and haploid somata of the same cycle 
comparable one with another? The reply will turn 
upon the constancy of the events of syngamy and 
reduction throughout descent. If they were constant, 
then it a an consequence that the 
alternating diploid and haploid somata must have been 
distinct throughout their history ; and any similarity 
which they may show, as in Dictyota or Polysiphonia, 
would be homo іс. It would indeed appear natural 
that they sho d be alike in Alge, since they are parts 
of the same organic life and live in identical circum- 
stances. It has, however, been suggested that reduc- 
tion may not be a fixed but a movable event in the 
individual Ше: liable to be deferred or carried over to a 
later phase, їп which case a diploid generation might 
arise by transformation from an already existent 
haploid phase. The monospores of the Nemalionales 
have been cited a$ possibly convertible in other red 
seaweeds into tetraspores, by some sudden deferring 
of the act of reduction. 

І am not aware that this has been advanced by close 
comparison beyond the position of tentative suggestion, 
though the existence of a diploid phyte and of a 
haploid sporophyte in certain a 


indicate the possibility of the suggestion being true. 
Pending the advance of a closely reasoned argument it 


is best to keep an open mind. Meanwhile the weight 
of facts hitherto known from plants at large may be 
held to support the stability of the events of syngamy 
and reduction durmg normal descent. The two genera- 
tions of the same и would, in the absence of а 
carry-over of reduction, be homoplastic, not homo- 
genetic. 

No one has yet made oùt à closely reasoned case for 
the descent of the Archegoniatæ from the green, the 


NO. 2968, vor. 118] 


NATURE 
brown, or the red alge. . The old view that they origin- 


rmal ferns would: 


415 





ated from the green alge has never recovered: from 
the blow delivered Бу Dr. Allen, when he showed that 
the reduction in Coleochiete takes place in the first 
divisions of the zygote, and.that the presumed primitive 
sporophyte is pally i haploid, and not -cytologically a 
sporophyte at all. _It is a perfectly tenable position to 
hold that the -Archegoniate sprang directly from rione 
of these groups, as we know them. In the absence of 
definite comparative evidence, the field appears to be 
open to an origin of alternation in the Archegoniate by 
interpolation of a sporophyte de novo, developed not 
in water but in relation to a land-habit. 


DEVONIAN FOSSOS AND A 55 FLORA. 


Palgobotanical discovery has been greatly advanced 
within the period under review. The features of the 
vegetation vf Mesozoic time are becoming clearer than 
ever before under the hands oi Prof. . The 
Carboniferous flora has been richly presented to us by 
Williamson, Scott, Oliver, and Kidston in Britain, and 
by continental workers such. as Renault, Zeiller, 
Bertrand, Nathorst, and Solms-Laubach. We are now 
able to substitute something positive in place of vague 
surmisings. Not only do the new facts illuminate our 
knowledge of plants now living, but they also apply a 
check upon theories as to their origin. 

Latterly & vision is becoming ever more and more 
real of a Devonian flora, revealed by Kidston and Lang 
in Britain, and by other workers in Scandinavia, in 
Germany, and in America. Given more extended 
collecting, an improving technique, and the fortune of 
finding more material as well preserved as that at 
Rhynie, who knows but what the coming decades may 
see the land of the Devonian period clothed before our 
eyes by & flora no less stimulating and even more 
suggestive than that of the coal? But though 
Devonian lands are the earliest yet known to have 
supported a sub-aerial flora, the highly advanced 
structure of such a fossil as Paleopitys illeri suggests 
that we are still far from visualising the actual begin- 
nings of land vegetation. Moreover, the mixture in the 
Rhynie Chert of algal types with vascular land-plants 
presents at the moment a problem as perplexing as it is 
ecologically strange. 

It 1s always difficult to estimate justly the times in 
which we live ; but we may well believe that the future 
historian of botany will note the present period as one 
specially marked by successful study of the floras of 
past ages, and by the increasing cogency of their 
comparison with the vegetation of the present day. 


THE ANNALS OF BOTANY AS AN HISTORICAL 
DOCUMENT 


Perhaps too much time has been claimed for mo әз i 
logical questions, which are closely related to the 
of the three meetings of the British oa i in 
Oxford. The brief space that remains may be devoted 
to a more general survey of the period which these dates 
cover. In this we could not do better than to take as 
an index the of the Annals of Botany, for the 
existence of which se owe & deep debt to the Oxford 
Press. In i860 there was no organised иы 
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teaching of botany in any university in Britain; and 
as yet there was no journal of the nature of the Annals. 
But the revival of close observational study in botany 
‚ under Huxley and Thiselton-Dyer at South Kensington 
in the early 'seventies, recorded last year by various 
writers in the New Phytologist, was beginning to take 
effect in 1881, when the British Association met in’ 
York, There the outstanding feature was the address 
of Hooker on geogra hical distribution. This and the 
papers by Bayley Beller on Socotra and by Baker on 

were all that really mattered botanically, 
and almost all the contributions were systematic or 
regional in subject. , The revival of the laboratories had 
not yet fructified. 

At this time all the work that was done in laboratories 
was called ‘ physiology,’ as distinct from systematic 
botany, which was conducted on dry specimens in the 
herbarium. In 1887, six years after the York meeting, 
the Annals of Botany was founded through the activity 
of the late Sir Isaac Bayley Balfour, and а small com- 
mittee of guarantors whose personal security induced 
the Clarendon Press to make the venture. From the 
start that journal has paid its way. The forty stately 
volumes form a record, between the pages of which 
may be read the history of botanical progress in Britain, 
and in some degree also in the United States, for 
American botanists have always been with us in its 


In the first issues of the Annals, morphology and 
systematic botany preponderated, and from the pro- 
ceedings of the meeting of the British Association in 
Oxford’ in 1894 we see that this was still so. That 
meeting witnessed a crisis in the affairs of botany in 
Britain. A newly established Section I of Physiolo 
assumed that the functional activities of plants gould 
be swept, together with those of animals, into its hands. 
Up to this time Section D had been ‘the undivided 
section of Biology. An irregular cleavage of interests 
was set up by this claim, for the zoologists were mostly 
willing to give up their physiology, but the botanists 
were not. Their refusal to accept divorce of form from 
function contributed to, or at least coincided with, 


the foundation of a separate Section K of Botany, 
and has dictated the policy of British botany ever 
since. 

As we pass from 1894 to the current period we per- 
ceive a marked ing of the interest of botanists 
from the study of form to that of the intimate constitu- 
tion and functional activity of plants., Whol& fields of 
colloidal chemistry and physics, of quantitative physi- 

ology, of cy of cytology and genetics, of ecology, of fungology 

bacteriology, have been opened up. The present 
century has been specially marked by the extension of 
opportunities for physiological research, by better 
equipment of d ents in the universities, and by 
the foundation of independent establishments carrying 
on experimental inquiry in its broadest application. 
This is rapidly bringing the science into closer relation 
with Imperial and social aims. 

It is needless to specify, but the effect of it all is 
plainly written in the pages of the Annals. Experi- 
mental results have gradually taken the preponderant 
place over description and comparison, as is amply 
shown in the last January number. .' For better, for 
worse, the pendulum has definitely swung over from 
the extreme systematic position of half a century ago, 
through & phase of prevalent morphology (or perhaps 
we'shoüld better say of organography), to an extreme 
physiological position at the present time. Some may 
even bave felt that this address is in itself an ana- 
chronism, in that it has not touched upon the moving 
physiological questions of the day. While I may claim 
none the less to sympathise with physiological aspira- 
tions, I do not assent to any ultra-physiological aspect 
of botany that would degrade or minimise the com- 
parative study of form. Medio tutisstmus ibis is still a 
true maxim. The laboratory physiologist, dealing 
with the things of the moment, cannot safely detach 
himself from the things of the past as recorded in 
heritable form. He should not allow himself to ‘be 
immersed in statistics and neglect history. The 
pendulum has gone full swing, witbin a period of about 

a century; but we may confidently anticipate a 
return towards some middle position. 


Power Alcohol and other Petrol Substitutes. 


INEO URB opinions differ concerning the extent 
of the world's petroleum reserves, it is generally 
agreed that if the consumption of petrol continues to 
increase at its present rate, available supplies will soon 
become inadequate. Thirty years ago, 1t is said, there 
were but four motor cars in the United States ; to-day 
there are nearly twenty million, and the consumption 
of petrol in that country has risen to about goo million 
gallons a month. The demand for aviation shows every 
sign of expanding, and when we consider that petroleum 
` is very unequally distributed in the earth’s crust, and 
that economic independence is still a watchword in 
international politics, we can readily understand the 
vigorous efforts that are being made to produce liquid 
fuels by artificial means. 
So far as we can see to-day, there are not many 
ible alternatives to petrol. .There are, indeed, 
immense supplies of liquid fuel lying dormant in the 
oil-shales that are so abundantly distributed over the 
earth, but until methods of extraction and purification 
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are devised that are both technically and economically 
successful, we shall continue to’ look to other fossil 
fuel, coal or peat, to vegetable matter, and to the 
mixture of carbon monoxide and hydrogen known as 
'water-gas, to supplement our present supplies of 
petrol, and to replace them when the day of extinction 
draws nigh. 
1 Benzol is an excellent motor-fuel, but its production 
н comparatively small; and it is required for other 
: for example, for dyes and explosives. Acetone 
e ideal liquid for mixing with other motor-fuels, 
but at present it is too costly to compete with them, 
At its commercial production through the acetic 
acid made by fermenting cellulose may be achieved at 
an early date, and so bring it into the foreground. 
Alcohol is of especial significance, because the raw 
materials of its manufacture, cellulose and sugar, are 
renewed ‘incessantly by a bountiful Nature, and also 
because its value as a motor-fuel, particularly i in admix- 
ture, has been proved beyond а doubt- Hydrocarbon 


* 


SEPTEMBER 18, 1926] 


* hydrogenating ’ coal and peat, or by passing water-gas 
over heated catalysts, are among the most likely substi- 
tutes for petrol; from the technical standpoint the 
elaboration of such processes will be: comparatively 
easy ; the whole issue lies in their economy. Though 
the raw materials—coal, peat, air, water—are cheap, 
heavy capital expenditure upon plant appears to be 
unavoidable, and in some instances a considerable 
amount of energy has to be expended in promoting the 
chemical reactions concerned. 

Of а different order are the processes for producing 
alcohols (and acetic acid) from cellulose or sugar by 
fermentation, for they require neither a high tempera- 
ture nor a high pressure. Here again the problem is 
essentially an economie one. The raw material may 
be very cheap, especially if it grows wild, but it may 
cost a great deal to collect and transport. А few years 
ago there was much talk of utilising the Indian mahua 
flower ks a source of power alcohol, but the proposition 
was soon found to be uneconomic, mainly on account 
of the cost of collecting the flowers. Cultivated sugar- 
cane and sugar-beet аге necessarily more costly than 
wild vegetation, and they cannot be grown everywhere. 
Moreover, they contain an essential foodstuff, and the 
world-price of sugar rules them out аз sources of power 
alcohol unless their production is subsidised by the 
State. Molasses, being a by-product, is in a different 
category. Although it is produced in considerable 
quantity (constituting about 30 per cent. of the weight 
of raw sugar manufactured), supplies of it would not 
cover more than a fraction of the world’s requirement 
of light motor-fuel in the event of a petrol famine ; 
its production is confined to sugar-growing countries, 
and it is in great demand by manufacturers of rum 
and cattle-cake. The production of fuel-alcohol from 
molasses is now being undertaken on a large scale in 
Queensland, Australia, states Dr. W. R. Ormandy 
(Journ. Soc. Chem. Ind., Aug. 13, 1926), where, with 
the aid of the Queensland Government, a plant is being 
erected to produce two million gallons of alcohol per 
annum, and three additional plants are projected. 
This enterprise will be assisted by the existence of a 
thriving sugar industry, and by the total absence of 
petroleum deposits in Australia. 

Among -War developments the initiation of & 
State-subsidised beet-sugar industry in Great Britain is 
one of the most interesting. A flourishing industry of 
this kind would have far-reaching effects, especially 
upon agriculture; and the view being held in certain 
quarters that agriculture would benefit more if beets 
were grown for the distillery than for the beet-sugar 
factory, the Government appointed а small committee, 
consisting of two chemists and one physicist, to inquire 
into certain economic aspects of the question. The 
report, which was issued in July, is а short document 
of а few thousand words. reply to the questions 
put to it, the Committee estimates the cost of raw 
material per gallón of alcohol (taken throughout as 
95 per cent. by volume) to be 5 per cent. of the price 
per ton of beet, due allowance being made for the value 
of residual products. Cost of conversion or manu- 


Power Purposes from 
(London: Н.М Stationery Office, 1936.) Gd. net. 
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facturing cost is given as 94. per gallon of alcohol, so 
that, excluding other. charges (v:t.), the cost per gallon 
net naked at works would be 15. gd. or as. 9d., according 
as the price of sugar-beet is taken at т]. or al. per ton. 
The yield of alcohol from one cwt. of sucrose is 8 gallons 


- theoretically, 6-8 gallons in practice. With the aid of 


these figures, and taking 28s. per cwt. as the commercial 
price of and rs. 6d. or as. per gallon as the 
probable price of power alcohol, the Committee calcu- 
lates that with the same rate‘of subsidy in both cases 
(195. 6d. per cwt. for sugar and 2s. 1044. per gallon for 
alcohol), the subsidy would amount to 7o per cent. of 
the commercial price of sugar, and 191 or 144 per cent. 
of the commercial price of alcohol. 

The economic case against subsidising the sugar-beet 
industry for producing power alcohol is really stronger 


than these suggest. The Committee ignores 
(wittingly) charges for denaturing, packing, transport- 
1 selling. Assuming a wide distribution, these 


ing, and . 
charges would amount to about rs. per gallon; hence 
the subsidy would really represent 258 or ysl S cent. 
of the commercial price of the alcohol. Furthermore, 
it must not be overlooked that the present rate of 
subsidy is very high and will diminish as time goes on. 
Last season the price paid to English growers was about 
565. ton of beet, and the subsidy per ton was about 
MM the price received by Dutch growers for their 
produce ; in other words, the English beet-sugar manu- 
facturers practically obtained their raw material for 
nothing. 

The Committee was also asked to report upon the 
prospects of producing power-alcohol by synthetic 
processes. Its reply is to the effect that the present 
position of such processes is obscure, and that reliable 
statements of costs will not be available for some time. 
Nevettheless, a useful appendix is inserted containing 
remarks on the chief processes that are potentially 
important for making alcohol and other liquid fuels 
from sugar, cellulose, coal, and water-gas. 

Preparation through ethylene appears unlikely to 
provide alcohol in quantity, and synthesis from calcium 
carbide is regarded as improbable in view of the 
abandonment of carbide manufacture in this country 
owing to economic considerations. The use of water- 
gas for making liquid fuels, whether alcohols or hydro- 
carbons, is held to be promising, although but little 
has been done in this direction in Great Britain. Pro- 
cesses involving the use of high pressures, like those of 
Patart and Fischer, are referted to, but no specific 
mention is made of Fischers work on producing 
hydrocarbon liquid fuel from water-gas without employ- 
ing high pressures. In some quarters this development 
is regarded as & great advance, but it should not be 
overlooked that the wii effected by cie en 
the costly high-pressure plant is quite counter ced 
by the cost of the very much larger plant required for 
working with gases at ordinary pressure. A few 
reasons are given for and against the use of methyl- 
alcohol as a motor-fuel, but the Committee issues no 
verdict on this head. Actually methyl-alcohol is & 
very inferior fuel, not only because it has a low calorific 
power, but because it causes serious ' pinking ' in the 
engine. The Committee thinks well of the possibilities 
of the improved Classen and Prodor processes for 
converting the cellulose of wood, or waste-wood, into 
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sugar and alcohol, especially in countries where wood 
is abundant. There is, however, little prospect for 
making alcohol from waste sulphite-liquors in Great 
Britain, whilst production by fermenting cellulose- is 
more likely to be developed in the overseas dominions 
than in our own country.^ : 

The outlook for producing motor-fuel from coal is 
considered to be favourable, but not by the low- 
temperature carbonisation process, which, the Com- 
mittee states, cannot yet be worked on a large scale 
‘at a profit, and when it can be so worked it would not 
provide more than & fraction of our requirements iri 
heavy and light fuel-oil. The Bergius process (for the 
investigation of which the Government has recently 

ted the sum of 25,0001.) is stated to be the only 
one which could satisfy our requirements, but in view 
of the difficulty in constructing plant, some years must 
elapse before really commercial data concerning it can 
become available. In its remarks upon this process 
the Committee gives some quantitative data which are 
not up-to-date. The statement that at least one ton 
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of coal must be burnt for every ton put through the 
process should read “ one ton of coal is burnt as fuel 
for every йо tons put h the process ”; and the 
yield of light fuel is not 15 gallons but from 20 to a5 
gallons per ton, according to the quality of the coal 
treated. Further, the remark that “ 65 per cent. of the 

weight of the coal may be converted into a kind of 

oil" would be more accurate in the form: “ 85-93 

per cent. of the coal substance is converted into 

oil." 

In its summary of this in ing section of the. 
report, the Committee states that of all the processes 
not involving the distillation of fermented foodstuffs, 
the most y to be adopted in Great Britam are those 
based upon the use of water-gas аз raw material, and 
those by which fermentable sugars are obtained in high 
yield from wood. It is, howéver, strongly ‘open to 
doubt whether the latter processes could be worked 
economically in Britam, where wood is scarce and 
expensive, and where wood-waste can only be collected 
and transported at prohibitive cost. 


Discoveries in the Gobi Desert by the American Museum Expeditions. . 
By Prof. Henry Farmrrmip Ossorn, For. Mem. RS. 


[5 1799, William Smith, then а young man of thirty, 

who was born at Churchill in Oxfordshire, dictated 
bis now classic document, “ The Order of the Strata," 
including а map showing the successive and character- 
istic fossils of southern Britain and the Oxford clay 
underlying this great University, with its Jurassic 
deinosaur Cetiosaurus. In the century and a quarter 
which has intervened before the present meeting of the 
British Association in Oxford, the twin sciences `of 
geology and paleontology have reached a degree of 
precision which enables us, after our relatively brief 
and intensive surveys of the past four years, to declare 
‘the order of the strata’ of Mongolia. Included m 
the Gobi Desert is a stratum equivalent in age to the 
Oxford clay of William Smith, containing the giant 
sauropod Asiatosaurus, a first cousin of the Oxford 
Cetiosaurus. 

Meanwhile, physicists have extended the life-history 
period of the earth from the momentary ооо years of 
Usher to the 1,000,000,000 years of Rutherford. This 
allows а comfortable margin of 400,000,000 years' time 
for the wonderful procession of evolutionary advance 
recorded in the twenty-four chapters of Mongolian 

rehistory, сш ig with the ivalent of the 
куе and Oxford formations Gt Uapi Jurassic 
time, continuing with the appearance of man in the 
Old Stone Age, ending practically with the dominance 
of Ghenghis Khan, and followed by the decline of 
Mongolia to its present desert and relatively un- 
inhabited state. 
` In the meantime, this now arid ' roof of the world’ 
has been the scene of a whole succession of animal 
dynasties, fertile, productive, with a relatively tem- 
perate and invigorating climate, sometimes arid, 
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sometimes pluvial, from first to last the homeland of 
waves of migrating land reptiles and mammals, which 
successively spread into every other continent (Fig. 1). 
It is a singular fact that this first and greatest of all 
life-centres (7) of prehistory was the last to be dis- 
covered, following by a half to three-quarters of a 
century the discoveries of great life-centres in Australia, 
in North and South America, in northern Africa, and 
in southern Asia. Although each of these great centres 
contributed its quota to the prehistory of the earth, 
none played a part at all comparable to that of central 
Asia 


With this introduction we may proceed to show by 
means of photography the contrast between the present 
geography of Mongolia and its paleogeography as 
recently revealed, and exhibit a new palmogeographic 
map of the world (Fig. т) prepared especially for this 
discourse, showing that by placing North America on 
the east, Asia in the centre, and Europe on the west 
of an equal-area projection, we have & complete 
solution of all the animal migratory routes from Upper 
Jurassic time to the six great. waves of human migration 
which swept over northern Asia into North America in 
late Pleistocene time. 


PRESENT GEOGRAPHY OF MONGOLIA. 


The position of Mongolia in Asia as shown in the map 
of Perthes may be projected areally on a map of the 
United States along lines of the pana наг ; and 
there at once appears the remarkable si ity between 
the Mongolian fauna &nd that of the Rocky Mountain 
region throughout the entire period from Jurassic to 
recent times, the parallelism ing in closeness from 
epoch to epoch, at times Europe being closer than the 
United States. To the north of the hypothetical 
* Gobia’ lies ‘ Angara, to the south the аа 
of Suess. 
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PERSONNEL AND TRANSPORTATION. 


It has been estimated in the United States Geological 
Survey that as much was accomplished in three years 
by the American Museum survey as had been accom- 
plished in the first fifty years of discovery in the 
corresponding Rocky Mountain region, namely, from 
1850 until 1900. This was due to prolonged palseonto- 
logical experience in America and to the combination of 
slow camel transport and rapid automobile transport, 

. under the .guidance of ten Mongols, ten Chinese, and 
an equal number of Americans trained in the western 
desert region. These rapid modern methods were 
rendered possible by the approval of the Mongol 
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discovered the single rhinoceros tooth, hitherto the 
only fossil vertebrate found in all Mongolia. At 
Tren Dabasu Andrews pointed out to me distant 
fossil beds of the Wealden age on the horizon, a rich 
Lower Cretaceous level. Each of the watering stations 
mentioned in the above routes, where wells are sunk 
for the camels, now gives its name to a more or less 
great geological horizon or formation contemporaneous 
with the great horizons of western Europe or of the 
United States. 

Nothing could exceed the fidelity and ability of the 
Mongols and of the Chinese; the former were found 
to be true to their word on every occasion, and the 
latter were not only faithful but also became extremely 
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Government, but neither aeroplanes nor radio were 
allowed admission. Over the great level stretches now 
traversed by wild asses and gazelles, the camels 
advanced fifteen miles a day, the automobiles a 
hundred and fifty miles a day, or ten times as rapidly. 

The routes and discoveries of three seasons (1922- 
1925) Paling be summarised as follows : 

(a) Р , Pang Kiang, Irden Manha, 
Houldjin, ы; Ра , Tuerin, Urga (the main and 
only telegraph line in Mongolia). 

n North-west Uliassutai route: Shara Murun, 

Obo, Sair Usu. 
AO. e ‘route, ы Gah southward to Kolobolchi, 
e Djadokhta, Gashato, 
аа а А 


Р Northward on the main route to Urga through 
en Manha, Houldjin, to Iren Dabasu. 

Excepting "Peking and Kalgan, all these localities 
yielded fossils, often in enormous quantities. At 
Houldjin we found the very spot where Obruchey 
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expert in the discovery of fossils; and many of them 
are now engaged in working the fossils out of the rock 
in our Peking laboratory. 


Тнк Upper Jurassic CONTINENT AND Five LIFE- 
ZONES ОР Upprr Mesozoic Time. 


It is an interesting coincidence at the present 
meeting of the British Association that the oldest 
horizons, known as Ondai Sair and Oshih (Ashile), are 
of sub-Wealden age e at present appear to be close 
to the Purbeckian and Oxfordian honzons of England. 
They contain primitive short-headed iguanodonts. 
Above them lies the Iren Dabasu, probably of Wealden 
age, containing large iguanodonts, ostrich deinosaurs, 
and megalosaurs. Still more recent are the famous 

Cliffs of the Djadokhta, which have no 
terrestrial equivalent-in England ; here were found the 
skulls of five small Cretaceous and a host of 
deinosaurs, herbivorous and carnivorous, including the 
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now famous Protoceratops with its supposed enemy, 
the Oviraptor or egg-snatching deinosaur. From the 
lower Ashile level the giant sauropods, Asiatosaurus, 
may have wandered to all the great continents except 
Australia. The fascmation and the perils of fossil 
hunting among the Flaming Cliffs of Djadokhta for the 
eggs and skeletons of deinosaurs werc recorded by 
instantaneous photography. 


Successive Lire PHASES OF THE АСЕ OF 
MAMMALS. 


Even closer and more continuous is the remarkable 
succession of Gobi formations starting with the basal 
Eocene Gashato, of the same age as the Thanet sands 
of England and rure through beds of the age of the 
London clay to the Hordwell and Headon of the Isle 
of Wight, where England's terrestria] formations are 
interrupted, presenting a series of extraordinarily close 

els with the great Rocky Mountain succession 

m basal Eocene to Miocene time. In the creodonts, 
uintatheres, and titanotheres of the Gobi region we 
discover close generc and almost specific affinities 
to their distant American cousins. But the giant 
Baluchitherium, which had ancestors in Upper Eocene 
time and attained its gigantic size in Upper Oligocene 
time, seems to have a monopoly of the central 
and south Asiatic region, because it has never been 
found elsewhere. .In the Miocene and Pliocene phases 
of the Gobi there are some breaks which will doubtless 
be filled by future discovery, but in the Middle Miocene, 
and again in the Upper Pliocene, we discover close 
kinship to Western Europe and North Africa, especially 
in the arrival of the proboscideans or mastodonts of 
remote African ancestry. Thus the high plateau region 
of central Asia, including. doubtless,‘Chinese Turkestan, 
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Tibet, and Mongolia, is firmly established as the 
previously missing area of origin not only of the 
terrestrial life of the entire northern hemisphere, but 
also of life which wandered into the extremities, of 
Africa and of South America as well. ў 
Scientific truth is far stranger than'scientific fiction : 
СоЫа takes the place of the mythical Atlantis and 
other imagined continents as the source of most of the 
animal civilisations and probably also of most of the 
vegetal civilisations of the northern hemisphere. 


Discovery or THE OLD STONE AGE IN 1925. 


At least four periods in the Old Stone Age of man’ 
were recogni in the campeign of 1925, namely, 
in descending order, Azilian-Campignian, (7) Mousterian, 
Acheulean (much more doubtful) and (?) Eolithic. 
Directly opposite the ing Cliffs of Djadokhta was 
discovered а t human culture level believed to be 
of late Paleolithic, Campignian, and Azilian age, with 
thousands of implements, to the north-east of the 
Mousterian horizon discovered by Licent at Ordos in 
north China.: Above this closing Old Stone Age level 
occurred, in order, traces of Neolithic, of Bronze, and 
of Iron ages, ending in traces of pre-Mongol peoples 
which are succeeded by burial-places of the Mongol 
race that ended with the warrior race of Ghenghis Khan 
and the conquest of all southern Asia by Kubla Khan. 


Thus are written twenty-four new chapters in the 
prebistory of the earth by the expansion and elabora- 
tion of methods of research first introduced to the 
world of science by William Smith of Oxford in his 
chart showing the companionship of geology and 
paleontology, and in the most unexpected manner 
connecting Mongolia with England and, especially, 
with Oxfordshire. - 


M 


Observations with the Spectrohelioscope. 
By Dr. Gzogcz E. Hare, For. Mem. RS. 


aR spectrohelioscope described in my article on 
“Some New Possibilities in Solar Research ” 


(Nartorg, July 3, 1926) has been provided with new , 


oscillating slits and driving mechanism and an improved 
паара plate line shifter and micrometer for setting 
various of the Ha line on the second slit during 
observations, with divided arc indicating the exact 
wave-length employed. [п this form the spectro- 
helioscope not only discloses the most delicate details 
of structure shown on the best Mount Wilson spectro- 
heliograms, but has also served for the detection and 
measurement of some new and interesting phenomena. 
Three cases observed on August 15 may be men- 
tioned, all in the hydrogen vortices associated with | 
t group which on that day was near the cen 

nd athe sun. The first two were noticed south 
of the following spot of the pair. By rocking the 
parallel plate back and forth, thus showing the 
in form with wave-length of two slender 

curved flocculi, their dark heads were seen to advance 
toward the spot as the Ha line was moved across the 
second slit from its centre toward the red. At a slit 
position about 1-3 angstroms from the centre of the 
line, the curved flocculi had disappeared, but their 
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point-like extremities were still visible, projected 
against the outer boundary line of the penumbra. If 
we assume this effect to be caused by the rapid descent 
of the hydrogen in the vortex above the spot, the 
radial velocity was about 65 km. per'second. Another 
slender flocculus south of the preceding spot behaved 
in the same way. A similar observation on August 16 
ve a maximum radial velocity of 56 km. per second 
or the descending point. These velocities are of the 
same order as those of knots in prominences moving 
toward spots, measured by Slocum and Pettit on 
photographs of the sun’s limb made with the Rumford 
spectroheliograph, and observed visually by myself with 
the spectrohelioscope. І 
Although І confirmed the new results on August 17, 
the day I left Pasadena for a month's absence, I wish 
to check them more completely before expressing a 
final opinion as to their interpretation. It now seems 
probable, however, that the spectrohelioscope can be 
used for a more complete analysis than has previously 
been possible of the hydrogen vortices surrounding 
sunspots. These vortices involve the prominences as 
well as the chromosphere, and & means of measuring 
the velocities of the hydrogen, seen in projection against 
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the disc as well as in cross-section at the limb, should 
prove of great service. ; 

If we may interpret another group of observations in 
the same way, the parallel plate micrometer will also 


make it easy to distinguish eruptive jets, is near 
spots and descending at some distance after following 
& long-arched trajectory, from the true vortex structure 
with which they are likely to be confused on spectro- 
heliograms. At their source these apparent jets often 
appear as bright flocculi, seen on the violet site of Ha, 
which seem to become dark absorbing streams at а 
higher level and finally descend at a velocity sufficient 
to produce a marked displacement to the red, beyond 
the normal boundary of the Ha line. 

Bright hydrogen flocculi include those of the quiescent 
or slowly changing type and those of short life, which 

e rapidly in form and intensity. These short- 
lived bright flocculi are themselves of two kinds: 
eruptions, shown by the spectrohelioscope, when near 
the centre of the sun, to give а displacement of the 
bright Ha line to the violet ; and bright flocculi which 
are receding or stationary in the line of sight. From 
my recent visual observations, it appears probable that 
the short-lived stationary or receding bright flocculi are 
often due to the descent of comparatively cool hydrogen, 
which appears dark at high levels but turns bright 
as it falls. The distinction is important, as terrestrial 
magnetic storms &nd auroras will probably be found 
to result from the presence near the middle of the sun 
of bright flocculi of the eruptive type, which emit 

particles at velocities sufficient to carry them 
to the earth. 

Spectrohelioscopes capable of distinguishing such 
eruptions, if they could be built at small cost and used 
systematically at a sufficient number of stations well 
distributed m longitude, should aid materially in 
determining the exact relationship between these solar 
and terrestrial phenomena. After considering several 
possible designs, and making a variety of preliminary 
tests, I am now building a solar telescope and spectro- 
ое which promise to be both inexpensive and 
pow . From tests already completed, I find that a 
single plano-convex lens of 3 inches aperture and 
18 feet focal length, used with а simple heliostat or 


News and Views. 


THERE have just been placed on exhibition in the 
Geological Department of the British Museum 
(Natural History) the remains of а Stegosaur or 
&rmoured deinosaur, obtained by the late W. E 
Cutler from the Belly River sandstone of the Red 
Deer River, Alberta Baron Nopcsa, who will soon 
publish а description of the specimen, believes that it 

ts a new genus; but in any case it is closely 
allied to Panoplosaurus (Lambe) and Ankylosaurus 
(Barnum Brown) from, the same beds, and із not very 
unlike Polacanthus (Owen) from the Wealden of the 
Isle of Wight. The chief interest of the specimen lies 
in the preservation of the plated skin still in position 
over the greater part of the skeleton. The bony 
plates range from large broad-based spikes, presum- 
ably covered with horn in life, to minute specks in 
the wrinkled skin of the neck. The skin of the 
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ccelostat just large enough to fill it with light, will serve 
very well for necessary solar telescope. In the 
spectrohelioscope a single prism, twice traversed by 
the sunlight, will take the place of a ane Its 

i ion will be adequate with a focal length of 13 
feet, or by the use of additional prisms the focal length 
can be reduced. For general use, fixed monochromatic 
telescopes of the above type will be less expensive 
and probably more satisfactory than those carried by 
an equatorial mounting. Moreover, I have designed a 
spectrohelioscope for attachment to equatorial tele- 
scopes, but have not yet found opportunity to build 
and test it. 

Continued use of the spectrohelioscope has strength- 
ened my hope that in the hands of amateur astronomers 
it may-contribute materially to our knówledge of the 
solar atmosphere. As another indication of its service, 
I may add that on June 26 last I observed a phenomenon 
recorded but once, and then incompletely, in the entire 
collection of Ha spectroheliograms obtained on Mount 
Wilson since the beginning of such records іп 1908. 
This unique case was the sudden engulfment, on June 3, 
1908, of a large dark flocculus (prominence) by the 
vortex associated with a sunspot, illustrated and 
described in “ Solar Vortices," Astrophysical Journal, 
vol. 27, September 1908. The phenomenon of June 26 
was very similar in appearance, and although the 
parallel plate micrometer was not then completed, I 
was able to see its final stage, which was necessarily 
missed in the earlier record. This was the appearance 
of a black dot, after the large dark flocculus had been 
sucked into the vortex, exactly upon the outer (pre- 
ceding) boundary line of the penumbra, as in the 
observations of August 15 and 16. This could be seen 
only when the second slit was on the red side of -Ha, 
indicating the rapid recession of the hydrogen. The 
detailed observations will be given later. The point 
to be made here is that many in ing and un- 
familiar phenomena of the solar atmosphere, including 
cases of this kind, can be observed by any one who 
cares to equip himself with the simple and inexpensive 
apparatus required. A full description of the instru- 
ments now under construction will be published soon 
after the final tests have been completed. 


` 


under surface has left no trace and was no doubt 
relatively thin. The vertebre of the back lie ina 
straight line, and the ribs were probably fused to 
them, аз in Ankylosaurus. The sacral vertebre are 
fused to one another. The vertebrze of the neck and 
tad were movable. The limb-girdlee are clearly 
shown, and the large bones of the left fore-hmb 
clearly retain their natural position, indicating a 
squat posture with a bend at the elbow, so that the 
height at the shoulder was only about three feet. 
The left hind-limb has been bent over the belly, and 1з 
almost complete. The skull is missing. The length 
of the fossil is 15 feet, and its breadth 6 feet. In the 
absence of jaws and teeth, the feeding habits must be 
inferred from those parts/ in allied forms. Baron 
Nopcsa holds the view that the creature roamed a. 
sandy desert and lived on occasional swarms of 
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locusts; the museum labels adopt the more usual 
interpretation of the Stegosaur teeth as adapted for 
vegetable food. 


Tue Trustees of the British Museum have recently 
placed in the Central Hall of the Natural History 
Museum а case illustrating tbe tragic effect on sea- 
birds of the waste oil which is allowed to escape from 
ships or 13 pumped out with bilge-water. The scene 
shows a portion of a beach on the south coast shortly 
after the turn of the tide, the sand in the foreground 
being still wet from the sea. At the high tide level 
lie six dead birds fust as they have been washed up 
by the waves, together with the usual flotsam, while a 





little higher a guillemot, with glazing eye and panting à 


breath, is evidently on the point of death. ` Thé 
feathers of the living and dead are heavily "befouled 
with the thick dark liquid. A reahstic touch is added 
by the two large flies which have already scented the 
dead bodies. Guillemot, razorbill, and red-throated 
diver аге the three diving birds represented. The 
scene reproduces with exact fidelity an actual group 
of dead birds which were washed up on the Iale of 
Wight. Such sights are, however, bv no means con- 
fined to the shores of the English Channel, and may 
be seen in crowded waters all over the world where oil- 
burning vessels congregate. The prevention of the 
oil nuisance was considered at an international con- 
ference held at Washington this summer, and it is 
hoped that as the result stricter regulations will be 
enforced by the several meritime nations which will 
lead to an abatement of the nuisance. What pre- 
cisely is the action of the oil on the birds which leads 
to their destruction is uncertain. 


Тнк town council of Swindon has decided to pur- 
chase for the sum of 2150/.. the small farmhouse 
and land adjoining the Marlborough road at Coate, 
about one and a half miles from the town, which was 
the birthplace of Richard Jefferies. Jefferies died in 
1887, and, since his death, his name, which meant so 
little to his neighbours during his lifetime, has at- 
tained to a certain immortality in the big rallway 
town The small house in Victoria Street, in which 
the early days of his married life were spent, is marked 
with a tablet recording that fact. There is a ‘Jefferies 
Club’ amongst the young people of the secondary 
schools, and the Field and Camera Club, as well as 
the flourishing branch of the Workers’ Educational 
Association, regard him more or lese as their patron 
saint. But as with so many others, so too with 
Richard Jefferies: he was no prophet to his neigh- 
bours whilst he lived, and only became one when he 
died. In truth, to country people the ''common 
objects of the country ” are so common that they do 
not appeal to them, as they do to the.dwellers in 
towns. The study of natural history has its strong- 
holds in the large towns and not in the country 
districts; and this is probably even more the case 
now than it was fifty years ago. But the influence 
of Richard Jefferies, for all that, lives to-day. 
he who for tens of thousands of town dwellers dis- 
covered the beauty of the Downs and the hanging 
wood of the chalk escarpment, which are the charac- 
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teristic features of the country that he loved so well. 
He was not a scientific naturalst. He troubled him- 

self not at all as to the minute points of distinction 
between sub-species and varieties, во beloved by 
many specialists of the present day; but he was a 
great observer, and what he saw he set down on paper 
and tsught others to see too, and so may rightly 
claim to have been one of the chief founders of that 
' Nature Study’ which is now regarded as a necessary 
means of education. 


A NOTEWORTHY event ot the seventy-second 
meeting of the American Chemical Society, held on 
September 6-ro in Philadelphia, was the great 


Pilgrimage of chemists to the grave and former home 


of Joseph Priestley at Northumberland, Pa. It was 
there, on the pleasant banks of the Susquehanna 
River, that Priestley, in 1794, then aged 61 years, 
joined his sons after religious persecution had made 
his life intolerable in England ; and it was there that 
he spent the remaining ten years of his life engaged 
mainly in the study of theology and philosophy. He 
never became naturalised, saying that ''as he had 
been born and lived an Englishman, he would die 
one, let what might be the consequence," The house 
which was built by Priestley at Northumberland in 
1796 has acquired additional fame from the fact that 
it was the meeting-place of a band of American 
chemists who assembled there in 1874 to celebrate 
the centenary of the discovery of oxygen, and to 
found an association which two years later developed 
into the American Chemical Society, now the largest 
chemical society in the world. In 1920 the house 
was in в sad state of decay, having been used during 
the War as a boarding-house for immigrant labour, 
but owing to the enterprise of the G. G. Pond 
Memorial Association it was purchased at public 
auction, thoroughly renovated, and a museum was 
erected on the lawn, which still bears two pine trees 
planted by Priestley himself. 


THE ceremonies held at Northumberland on 
September 5 comprised a visit to the grave where 
Priestley, his wife, and seventeen descendants he 
buried; an inspection of the house and of the 
museum containing original apparatus and other 
personal effects of Priestley ; and a short meeting on 
the lawn at which addreeses were delivered, by 
Dr. W. H. Walker on the history of the house, and 
by Dr. C. A. Browne, of the U.S. Bureau of Chemistry, 
on the life of the famous ‘ pneumatic ' chemist, whose 
great-granddaughte:, Mrs. Frances Priestley Forsythe, 
took part in the proceedings. Although England lost 
what America gained when Pnestley emigrated to 
Pennsytvania, English chemists will always be grateful 
to their American colleagues for the way in which 
they have honoured and preserved his memory. Not 
all of them, however, will endorse the official reference 
to Priestley as “ the founder of modern chemistry," 
great as his experimental achievements undoubtedly 
were The number of famous chemists in different 
lands who have been awarded the title of ‘founder? 
or ‘father’ of the science tends to become em- 
barrassing, and it almost seems time to invoke the 
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Code Napoléon and put a ban on any further 
“recherche de la paterni 


In a recent paper before the American Chemical 
Society, Dr. W. Blum, electro-chemist to the U.S. 
Bureau of Standards, stated that the manufacture of 
metal tubes and sheets by electrolytic means is fast 
becoming a reality. Although no details are given 
11 the announcement before us, Dr. Blum is reported 
to have said that the possibility of continued manu- 
facture on a commercial scale was not yet proven. 
In the past large sums of money have been spent on 
working out such a process, but the results have 
hitherto been disappointing, largely owing to the 
difficulties experienced in obtaining impervinis 
deposits and uniform distribution of metal of the 
required structure and quality. These obstacles are 
now stated to have been overcome. Advantages 
claimed for the new proceas are ease in making 
complicated forms, and, unlike the rolling and 
drawing processes, thin-walled tubes are cheaper to 
manufacture than heavy ones. 


THE future of petroleum supply is a problem that 
is interesting many countries to-day, and none more 
than the United States, which has been the chief 
producer and consumer since the industry began, 
and, it is said, їз likely to be the first to have the 
wolf at the garage door. Nineteen years has of late 
been the accepted probable life of the known 
petroleum deposits in that country, but a more 
pessimistic view was expressed by Dr. A. C. Fieldner, 
chief chemist -to the Pittsburgh Department af the 
U.S. Bureau of Mines, ın a recent address to the 
American Chemical Society at Philadelphia.  Ac- 
cording to this authority, the United States owns 
five-aixths of all the motor cars and trucks in the 
world, and consumes 80 per cent. of all the motor- 


fuel, mainly petrol The oi-wells of proved extent’ 


are estimated to contain 5 billion barrels of readily 
available petroleum, a quantity which, at the present 
rate of consumption, would last only until 1936; 
the amount left m the oil-sands, which may be 
recovered when ordinary pumping 18 finished, is about 
26 billion barrels. Supplies of proved extent could 
be made to last until 1943 if the yield of petrol from 
‘cracked ' oils were increased from the 35 per cent. 
obtained in 1925 to 55 per cent., which is regarded 
as а likely figure; and they could also be conserved 
by using engines with a higher compression-ratio than 
that now in vogue in the United States (about 4 : 1). 
Looking to the future, Dr. Fieldner foresees the use 
of alcohol, derived from vegetation or obtained by 
synthesis, for mixing with petrol, but ultimately, he 
thinks that oil-shale, soft coal, and hgnite will be the 
main sources of motor-fuel. Failing these, we may 
have to use a light electric storage-battery, or revert 
to Diesel’s original idea and use’ coal-dust in our 
motor-engines. 

Pror. Scmwazz, in an undated volume, “ The 
Kalahari or Thirstland Redemption," proposed an 


ingenious scheme for the development of the Kalahari 
Desert by flooding depreesions to the west and east 
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of Lake Ngami by dams acroes the Cunene River and 
the Chobi River above its confluence with the 
Zambezi. The southern Kalahari was expected to 
benefit by two overflow channels from the projected 
lake near Ngami to the Orange River, and the whole 
climate of South Africa to be improved by the 
moistening of the atmosphere by evaporation from 
the large water surfaces. To test this project the 
South African Government last year sent out an 
expedition under Dr. Du Toit, whose opinion will 
carry much weight. His report, of which an abstract 
was published by the Times of September 10, declares 
Prof. Schwarz’s scheme impracticable, and emphatic- 
ally rejects 1з axioms that there has been a progressive 
desiccation of South Africa within the last century, 
and that the reduction in the size of Lake Ngami was 
the result of that change. The new report concludes 
that the climate has not altered appreciably within 
historic times. Owing to heavy rains Lake Ngami, 
according to recent reports, is as large as 1t has been 
ever known 

Тнк Commission concludes that owing to the high 
rate of evaporation the water supplies on which 
Prof. Schwarz relies would be inadequate, and that 
for the establishment of any extensive permanent 
lakes the main flow of the Zambezi would have to be 
diverted by the erection of a dam бо ft high across 
the Zambezi at Katombora, which would submerge 
4,600 sq. miles. A rejoinder by Prof. Schwarz 
severely criticises the report on the unconvmcing 
grounds that the expedition did not go near the 
Kalahari and was not led by an engineer. He declares 
that damming the Zambezi із “ not practicat politics,” 
as the submergence of half Barotsiland and some 
native towns would be opposed to the Colonial Office 
insistence that there must be no interference with 
native rights. Considering, however, what has been 
submerged by the Nile dams, the transference of 
native settlements would not be a serious objection 
to any scheme for the better utilisation of the waters 
of South Africa, especially as due compensation to 
the natives, apart from the improved value of the 
rest of their land, would no doubt satisfy the Colonial 
Office stipulations as to native rights. The report of 
Dr. Du Toit, as one of the leading geologists and 
geographers in South Africa, will doubtless receive 

IN the Wireless World for September 1, CoL 
Crawley gives a survey of the overseas radio services 
in Great Britain. He proves that, so far as radio 
communication is concerned, the position is satis- 
factory. We are now on the eve of a complete 
system of Imperial radio communication. The 
control of all the overseas commercial messages is 
in the hands of the Government and the Marconi 
Company, but the military messages are controlled 
by tho three fighting services. The Post Office 
services are operated from the London General Post 
Office, on the roof of which eight receiving aerials 
are installed. To obviate the effects of local electrical 
interference, however, this receiving station will 
shortly be transferred to St. Albans. The messages 
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received are relayed to the recording machines in 
the same building. These machines are placed 
alpngmde the transmitting machines which actuate 
the sets at Rugby, Oxford, Northolt, Stonehaven, 
Dollis НШ, and Caister. When the St. Albans 
station is ready the received signals will be relayed 
to the General Post Office. 


Tue Rugby station, with a frequency of 16 kilo- 
cycles, transmits messages to stations and ships 
all over the world. It is hoped also to inaugurate 
shortly long-range radio telephone services. The 
station at Leafield, near Oxford, communicates with 
Halifax and Cairo, both by an electric arc (24:21 
kilocycles) and by a valve set (6000 kilocycies). 
The station at Cairo 18 operated by the British Post 
Office and communicates with Oxford, Germany, 
France, Italy, and Basra. At Northolt there are 
two aerial systems, one a valve set and the other 
an arc set. This station communicates with Crecho- 
Slovakia, Italy, and Hungary. Stonehaven com- 
municates with Germany, Norway, Iceland, Poland, 
and Esthonia. Caister communicates with Holland 
when the cable service is interrupted, but it is 
normally cloeed. Dollis Hill is the Government 
experimental station. Last year the Post Office 
point-to-point services dealt with over ten million 
words of paid traffic. The Marconi Company operate 
an alternator station at Carnarvon ара `а group of 
valve stations at Ongar. They have a large receiving 
station at Brentwood. Cong erable extensions are 
in progress. They erect the beam sending and 

.recerving stations for the Post Office; the trans- 
mitting station at Bodmin and the receiving station 
at Bridgwater are practically completed. 


Tar Royal English Arboricultural Society held its 
summer meeting recently at Newcastle, with Mr. 
Lealie S. Wood as president and Mr. Gerald W E. 
Loder, vice-president. The secretary, Mr. Edward 
Davidson of Haydon Bridge, had. arranged a pro- 
gramme of excursions to Middleton Hall, Chopwell, 
and Healey. The woodlands were evidence of the 
energy of those responsible—Messrs. Gerard Е. T. 
Leather, A. D. Hopkinson, and W. St. A. Warde 
Aldam, Outdoor discussions were shared by foresters, 
estate agents, timber merchants, nurserymen, and 
university lecturers. South country vistors were 
Surprised to see little planting of ash, elm, sycamore, 
though these with birch and mountain ash come by 
natural regeneration. The timber merchants’ control 
demands conifers for pit prope, especially larch. 
Sitka, Douglas, Corsican, Japanese larch are being 
tested by the acre. Pre-War plantations are thriving. 
Even in war-time some planting was achieved. 
Post-War planting has struggled against increase of 
.rabbits and a legacy of forst weeds, gorse, bracken, 
and bramble. Gorse has been twice cut, and the 
trees may now outgrow it. Bracken has grown apace 
this year, cutting seems neceasary. The blackberry- 
picking problem is accentnated when the forest is on 
the edge of an unemployed mining village. One 
estate.was remarkable for continuity of management 
—only three foresters in a.century ; another for the 
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high qualifications of its officers although their reigns 
have been short; a third for the skilfully arranged 
economies of an estate railway, sawmill and wood- 
work shops, the engine fed by gas т from 
scrap and sawdust. 


A REMARKABLE find of Мусепвап treasure is 
described by Mr. A. J. B. Wace in the Times of 
September то, The Swedish Archzological "Expedi- 
ton to Greece, in excavating a beehive tomb near the 
village of Dendra, which lies at the foot of the acropolis 
of the Homeric Midea ш the neighbourhood of 
Nauplia, has discovered four grave-pits, two of: 
which are undisturbed. This is the only untouched’ 
burial hitherto found in a beehive tomb, excepting 


‘that at Vaphio from which the famous Vaphio cups 


were obtamed. In one of the undisturbed pits lay 
two extended skeletons, one male, the other female. 
In the second was a female skeleton. The ‘ king’ 
was covered almost from head to foot with gold, 
silver, and other riches. On his breast was a magnifi- 
cent golden cup, 18 cm. in diameter, cunningly, chased 
with what is described as “ almost . . a submarine 
seascape,” the figures including argonauts, dolphins, 
and four octopuses. Artistically and technically the 
cup -is a masterpiece. In the cup were the king’s 
seals, and on or by, his body were bronze swords with 
hilts of gold, or ornamented in gold, silver vases, a 
gold cup-sheeted with silver, а bronze vessel, knives 
and-spearheads. With the ‘queen’ lay a splendid 


-gold cup sheeted outside with silver inlaid in gold, 


bronze, and black silver. Other treasures were a 
necklace of 61 gold beads, a lamp of steatite and a 
vase of ostrich-egg with applied ornament in gold, 
silver, and bronze. The ‘ princess’ was less richly 
supplied, but had a gold ring, a necklace of 38 gold 
beads of rosette form, and the remains of a girdle. 
All the finds, excepting the ‘ king’s cup,’ are of a 
comparatively late date, on the ceramic evidence 
scarcely earlier then 1350 B.c. The older cup, it is 
suggested, may be an instance of the burial of an 
heirloom or antique, in which case, Mr. Wace points 
out, it indicates caution in accepting theories recently 
put forward that the beehive tombe’should be dated 
much earher than they usually are. 


Pror. V. Н. BLACKMAN, Prof. Е. С Donnan, and 
Prof. F. A. Lindemann, have been appointed by 
Order of Council dated August 20, 1926, to be members 
of the Advisory Council to the Comunittee of the Privy 
Council for Scientific and Industrial Research, in 
succession to members who have retired on the com- 
pletion of their terms of office 


Тин ninth International Congress of Zoology, held 
at Monaco in March 1913, decided that the tenth 
Congress should take place in 1916 at Budapest, with 
Dr С. Horvéth, Hungarian National Museum, 
Budapest, as president. The War rendered the 
meeting impossible. The international situation, 
however, has now 80 much improved ' that the 
Congress need no longer be postponed. After due 
consultation with members of the permanent com- 
mittee of the international congresses of zoology, 
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Dr. Horváth is able to announce that the tenth 
Congress wil meet at Budapest on September 4-9, 
1927, and he cordially invites all zoologists and 
friends of zoology to attend. The detailed programme 
of the Congress will shortly be issued and sent to all 
who are interested. 


A SERIES of Sunday afternoon addresses under the 
general title of “ The Contribution of Science to 
Humen Life" is to be given during the autumn at 
the Guildhouse, Eccleston Square, London, W. The 
lectures are free, and no tickets are required. The 
lecturers and their subjects are as follows: Oct. 3, 
Sir Richard Gregory, the worth of science; Oct. то, 
Dr. Bernard Hollander, sound and unsound minj,;, 
Oct. 17, Sir Sefton Brancker, the scientific problems of 
commercial aviation; Oct. 24, Dr. W. A. Bone, the 
economic aspects of coal: Oct. 31, Prof. H. H. 
Turner, the fight against fear; Nov. 7, Dr. W. H. 
Eccles, the influence of wireless on modern life; 
Nov 14, Dr. E. E. Fournier d’Albe, eyes and ears of 
the futare; Nov. 21, Dr.'G. C. Simpson, meteorology 
in the service of man; Nov. 28, The Right Hon. 





Viscount Haldane, the wider meaning of relativity ; 
and Dec. 5, Sir George Newman, the contribution of 
medical science to human life. 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentoned:—An 
assistant in the anatomy department of the Univer- 
sity of Aberdeen— The Secretary (September 27). 
À head master for the Eye Grammar School, graduate, 
science preferred (with agricultural bias)—W. Е. 
Watkins, Hon. Clerk to the Governors, County Hall, 
Ipswich (September 29). 4A joint keeper of archzo- 
logy in the National Museum of Wales and lecturer 
in archeology in the University College of South 
Wales and Monmouthshire—The Director, National 
Museum af Wales, Cardiff (October 16). A senior 
lecturer in zoology and physiology at Huguenot 
University College, Wellington, Cape Province, South 
Africa—The High Commissioner for South Africa, 
Trafalgar Square, W.C.2. A laboratory attendant 
for histology in the angtomy department, University 
College, London—Prof J. P. Hill, Anatomy Depart- 
ment, University College, Gower Street, W С.т. | 


Our Astronomical Column. 


Тнк METEORIC PHENOMENA.OF SEPTEMBER 6.— 
Mr. W. F. Denning writes that a large number of 


observations have been received of a tly two 
large fireballs which illuminated the sky in many 
parts of England on the evening of September 6 at 


about 205 зот and exactly at 202 45m С.М.Т. re 
9 . The data collected have not yet been 

patton discussed and will necessarily take some 
time. The first meteor a to have travelled 
from a southern radiant northwards and was observed 
at places so distant. as Wanstead, near London, 
Dur , the south-weet of En , and Sunderland. 
It gavo a considerable light and some persons mistook 
it for lightning, but its motion to north dispelled 
the 1dea. 

The second meteor made its apparition about то 
or I5 minutes later, and was no doubt the moet 
brillant object of the pair. Its path was also to the 
northwards, and it terminated its career by a series 
of loud detonations when it was some miles south of 
York. This meteor ie eg to have given several 
flashes of dazzhng brilli ; for some observers 
compared its hght: with that of the sun. For a 
moment or two it illuminated the landscape as it ів 
at noonday. Some fragments of this object may 
possibly have fallen to the ground unobeerved in 
the north-east region of Yorkshire, but no evidence 
of actual stonefalls has beer, received. In the district 
of Selby, and Goole, Yorkshire, the height of the 
fireball was about 26 miles, and it was decreasing. ' 

КО ырш рне ар enw to have 
been of very unusual size and aspect. Did it represent 
anything of similar nature to the auroral beam which 
passed over England on November 17, 1882 ? 


Тнв UNIFORMITY OF THE EARTH'S ROTATION.— 
M. Bigourdan, of the Paris Observatory, contributes 
an e to Comptes rendus da l'Académie des Sciences 
for August 30, in which he points out that the com- 
pue of the clocks of a large number of observatories 

y the aid of wirelees tim ala distributed from 
Bordeaux-Lafayette, n, Honolulu, and Washing- 
ton, should afford & very dehcate test of the uniformity 
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similar object &t Cordoba in May 1916. 


of the rotational movement. It is not even 
for this p to await the determination of the 
errors of the different clocks, provided that their daily 
rates are uniform to о от sec. or thereabouts. Com- 
Ва of тоо such clocks will permit the testing of 
аши of rotation to the order of o oor вес. 
present time is particularly appropriate, as the 
International Astronomical Unon емы =] for 
а ае series of wireless longitude determinations 
to be made between October 1 and November 30 next. 
A very large number of will be recorded at 
each observatory, but а number will suffice for 
M. Bigourdan's , and he asks that observers 
will communica him the Bordeaux-Lafavette 
signals Nos. 113-122 and 235-244, that is, those just 
кееш 20h 3m of and 20h 5m os of Universal Time 
"he uncorrected clock times of reception of the 
signals will suffice, and they need only be sent for 
the period of 30 days, commencing on October r5. 
It will be remembered that many astronomers, 
including Prof. E. Brown, now attribute the un- 
explained ities in the moon's motion to 
EEH in the earth’s rate of rotation. ‘The mequalities 
that Bigourdan wishes to examine are of much 
shorter than these, but analogy leads one to 
expect that if inequalities are present at all they may 
have many different periods. 


Mr. WiLK'S COMET ANNOUNCEMENT.—It has now 
been confirmed that а motion among the stars of a 
degree in 4 minutes of time was the correct 1n eta- · 
tion of the telegram from Cracow Observatory referred 
to last week, p. 388. Since no further observations 
have been received, it is evident that the material 
is insufficient to pronounce definitely in favour of the 
оет nature of the object. It may have been a 
patch of aurora or the of a meteor in the upper 
atmosphere - 

. Perrine and his assistants observed a somewhat 
In that case 
also its nature remained doubtful, but Miss Glancy 
showed that, if & comet, it must have approached 
very near to the earth (even closer than the moon). 
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THE MAGLEMOSE CULTURE. — Some interesting 
observations on the esis of the Maglemose culture 
were made: by the Abbé Breml in a communication 
to the Institut Frangai PADS ДЫР АШ and are 

- 3 


now published in ria desi ы, 6, Nos. 


-4, propos of a п from 
апе, dated 1849, now in the British Museum. 


Similar m the Béthune marshes and 
from Isbergues near by are recorded. Deer’s antlers, 
ierced and ornamented, from the Somme and 
described by Асу afford further incontestable 
evidence of Maglemose influence. Several examples 
of emosian ns have come from Belgium ; 
but in the Musée d'Histoire Naturelle of Brussels are 


a,number of unpublished harpoons found by. М,, 


тере mixed Tardenoisian-M osian „sites, 
and quite recently investigations going-on have 
brought to hght harpoons in which the barbe àre miade 
of Tardenoisian implements. А harpoon 
ornamented in Maglemoeian e has also been found 
at the Tardenoisian 1 of the Remonchamps 
arte. e opinion already expressed, though not 
by Scandinavian archzologists, that while 
Maglemose is related to the Magdalenian, but not 
directly descended from it, being rather a result of a 
combination of Magdalenian and eastern elements 
coming from the direction of the Urals, has received 
support from the disco at Wercholensk, near 
ттик, of an Upper Palmolithic site with harpoons. 
While the harpoon js a link between Magdalenian and 
Jemose, the difference in the decorative art pre- 
cludes close е 5 the style of a 
sad ees found on the р ешап 
of tral and roue obse like the decorative 
art, have distinctive characters indicating mmportant 
ethnic differences. A composite origin emose 
is therefore suggested, шошо vincial Е 
lenian of Central E , Ori (decorative motives 
and Campignian forms), a Southern or Mediterranean 
influence (Tardenoisian), and possibly a late Paleolithic 
from Scandinavia when Norway was free from ice 
during the latest oscillations. 


PHYSICAL ANTHROPOLOGY OF THE JAPANESE.—A 


study of the halic index and the stature of the 
jp by ira Matsumura, is published by the 
University of Tokyo as Vol. 1, Pt. 1 of 


m 

erat Anthropology, of the Jowrnal of the 
Faculty of Science. The chief point that this study 
serves to emphasise is the marked differences in head 
form and stature which are to be found among the 
population. The Japanese, both men and women, 
are brachycephalic, the men slightly less so than the 
women, but the mean values of the cephalic index 
according to locality differ from province to province. 
The vanability in head measurements also differs 
from province to province. On the wholé, the south- 
western district, which has received the benefits of 
culture from ancient times, is more variable than 
other where - civilisation arrived later. In 
head-length, head-breadth, and ur cum index, the 
Japanese differ from the Ainu and Koreans. They 
a to resemble closely the people of eastern 
oa and south China. As variation, 
however, the Japanese are lees variable than the 
Koreans in head measurement; but sensibly more 
во than the Ainu.- The stature of men and women 
bas shown a tendency to increase slowly during the 
‚ last ten years. The variation in stature as between 
provinces is marked, but not во much as is the 
halic index. The relation of stature to cephalic 

index is also different, for each province. As in the 
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case of head-form, the Japanese in stature resemble 
the les of eastern Siberia, south China, and 
Ind nC not the Be the Ainu. By 

bining stature an c inder, п 
лю жо ушышо ош dium ra 
between means, it is found that the Japanese fall 
into nine different local groupe. - 


THE EFFECT or THE GROUP ON MENTAL WORK.— 
In the Indian Journal of Peyehology (voL i. No. 2) 
N. N. Sen Gupta and C. P. N. Sinha report an inter- 
esting piece of research on mental work done in isola- 
tion and in the group. Five subjects took in 
the experiments and the test employed was the 

| well-known cancellation. The same column taken 
from a number of copies of a daily paper was given 
to each subject and was as to cancel the 
' a'8' and ‘e’s’ for a period of three minutes. Each 
subject did the test several times alone and also as 
a member of the group. The writers exercised the 
frequently. neglected on of securing that 
adequate practice had n place beforehand. The 
ts show a significant difference in favour of 
working in the group. The reasons for this result 
cannot yet be given. It would be necessary to know 
whether other subjects gave the same result, how 
ong such group e pire cid could operate, whether 

ifferent types of le reacted differently. It is a 
commonplace in industrial occupations that some 
people prefer to work alone while others dislike ıt. 

the statistical point of view, we would suggeet 
to the writers that the standard deviation or probable 
errors should be inserted. In this case all the details 
are given and the reader can work them out, but 
with larger numbers that would not be possible. 


TERTIARY MOLLUSCAN FOSSILS FROM 
Comparatively little is known con i 
invertebrate fauna of Korea, but Jiró 
now able (Mem. Coll. Sct. Kyoto Imp. Univ., Ser. B, 
vol. 2) to add somewhat to our knowledge i 
the mollusca. His imens came from beds in the 
neighbourhood of Meisen, North Kankyé-d6é, which 
have been divided by the Japanese. geologists into 
two ups : a lower, or Ryûdô group, which contains 
a rich flora of the so-called ‘ Arctic Miocene,’ and an 
upper or Мевеп group. This last is further sub- 
divided into three members: in ascending order, the 
Heirokudó, the Kanchindó, and the Mankodó. These 

. Malinyama, from their fosm] molluscan contents, is 
ead to infer belong respectively to the U Eocene, 
the Oligocene, and the Lower Miocene. e author 
comments on the fact that some of the Korean forma 
recall corresponding ones from Europe, from Nigeria, 
and California, but none resembles those from the . 
Eocene of either India or Java. The main part of 
the paper contains the descriptions of the sixteen 
new species, which form the of the material, 
and are figured on two well-executed photo-litho. 
plates. - : 


LAND MOLLUSCA OF PANAMA AND COSTA-RICA.— 
Considerable interest attaches to the land molluscan 
fauna of southern Central America on account of the 

_ light 1ts study should yleld as to the i on where the 
typical North American каг ives way to that 
of South America, Dr. H. A. (Proc. Acad. 
Nat. Sca., Philad., vol. 78) describes and gives a 
са e of all the Panamic land mollusca, includin 
that of the Canal Zone. Seventy-seven species and 
three subspecies, including nine new species and five 

' new subepecies, referable to thirty-one genera аге now 
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known from this area. Their g phical relahons 
are set forth in a table with indications of the northern 
and southern limits of the genera and ies. It 
results that thirty-four species have been found only 
in Panama and the Canal Zone; twenty-four also 
occur northward ; thirteen both north and south; 
and six species only southward. From these and 
other statistics it appears that while the transition 
between the South American and tropical North 
American faunas is gradual, some genera of each 
region penetrating far within the other, the change is 
most rapid in a aia spared short section of the 
isthmus at and immediately east of the Canal Zone. 
Some modification, however, may be expected with 
further research, which may even double the present 
number .of species. А ded are notes on the 
classification of snails m Mexico to Columbia, 
referred by authors to Microphysa and Th 
Four new genera, six new моон, m Te new 
species reeult from this inveetigation. «ин: 
is followed by descriptions the s&me author 

Costa Rica land shells coll by A. A. Olsson. It 
їз a short communication, but yields one new genus, 
four new species, and one new su es. Excellent 
праха throughout the text and on three plates 
illustrate the two papers. 


A SMALL ULTRA-VIOLET SPECTROSCOPE.—For the 
convenience of those using ultra-violet light, Mesars. 
К. and J. Beck have introduced a small quartz 

which can be held in the hand and 

requires no source of light other than that to be 

observed. The spectrum is formed on a fluorescent 

screen Bo that the lines are visible. The scale is in 

Ångström units and extends from 2000 to 4500, 
тоо units being marked. 


INTERMITTENCY IN PHOTOGRAPHIC EXPOSURES.— 
Mr. Raymond Davis, ph phic ee in the 
Bureau of Standards; Washi n, finds t if the 

is intermittent, such as is produced by the 
rotation of a sector wheel in the incident t, an 
equivalent , 88 compared with the effect on 
development of а continuous expoeure, may RE 
either а gain or a loss (or an in ing rero effect) 
in the resulting density, according to the intensity of 
the illumination. That a more intense light gives a 
gain “has not been heretofore brought out." As an 
explanation of this result he suggests that the action 
of nee on the silver haloid is not a single step or 
simple conversion into the developable image, but 
that there are two actions going on simultaneously 
which produce respectively a lessening and an in- 
creasing of the recipient exposure effect, the more 
intense light favouring the increase and the feebler 
t the decrease, during the intervals of nonexposure 
of an intermittent These results vary with 
the nature of the emulsion and the illumination, as 
well as with the number and wae of the inter- 
vening non periods. е experiments sug- 
gest that with Шипипайоп intensities higher iat 
-candle metres, the growth of the effect 
daring the intervals would probably exceed the fading 
in all cases. 


GASEOUS COMBUSTION AT MEDIUM PRESSURES.— 
Experiments by R. W. Fenning on air-fuel pa rg 
in closed vessels have bue di das чаш ational 
Physical Laboratory during the five years, and 
the results relating to carbon monoxide and methane 
have been published in No. 998 of the Aeronautical 
Research Committee's and memoranda. ` Two 
investigations are descri the first deals with the 
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effect of hydrogen-air mixtures and water vapour on 
carbon monoxide-air explosions in a clbeed vessel, 
and the second relates to explosions of methane and 
air over a range of temperatures and preesures. The 
report includes tables of explosion temperatures and 
BIEN and the results are illustrated by repro- 

uctions of indicator diagrams under various con- 
ditions. 

COPPER HyDRIDE AND ITs CRYSTAL STRUCTURE.— 
The J 


hydride and its crystal structure. 
Cupr ida e was dup s by а method similar to 
that of Wurtz, namely the interaction of hypophos- 
phorons acid and copper sulphate. The rato of 
combustion, 
г а ш analogous to the nitrogen 
estimation, and was found to agree with the formula 
CuH. X-ra were obtained by the Debye 
er m and the structure was shown 
be mal close-packed with an axial ratio of 
1:59-1:60. e X-ray spectrum of the substance 
obtained by the бе Дел лә of copper oxide with 
hydrogen, or the action of hypophosphorous acid on 
PUDE sulphate and co oxide, which was con- 
idered to be cwpne hydri 


results of these ents cast considerable doubt 
on the existence of cupric hydride. 


Tug CATALYTIC DECOMPOSITION OF NITRIC OXIDE. 
— When exposed to heated platinum wire at tempera- 
tures from 1000°-1500°, nitric oxide decomposes into 
nitrogen and o n; and if the products are allowed 
to cool before reaction is complete, nitrogen per- 
oxide is formed from the unchanged nitric oxide. 
This involves а diminution in volume, and the maxi- 
mum contraction occurs when the o produced 
is sufficient to combine with all the residual nitric 
oxide. A paper in the July issue of the Journal o 
ths Chemical Society descr the temperature an 
nr measurements made T. E. Green and 

N. Hinshelwood, which prove that the order of the 
Teaction 2NO=N,+0, is unimolecular with 
to nitric oxide. ft is uninfluenced by nitrogen but 
retarded b дун. Jellinek has shown t the 
ordinary decomposition is bimolecular ; 
this is, therefore, an example of a reaction which is 
bimolecular in the gas phase becoming unimolecular 
at the surface of the catalyst. 


Active NiTROGEN.—There are two views as to the 
nature of the active modification of nitrogen which 
is produced when an electrical discharge 18 passed 
through the gas at low pressures: that it conmsts 
either of atoms or of metastable molecules in an 
excited form. E. J. B. Willey and E К. Rideal 
conclude from thetr iments on the heat of 
formation of active ni , which are fully described 
in the Journal of the Chemical Society for July 1926, 
that metastable molecules are the cause of the 
activity The heat of formaton was calculated by - 
measuring the rise in temperature in a calorimeter, 
first when active nitrogen reacted with nitric oxide 
and secondly when the underwent catalytic decay 
in the presence of the air. By means of a calibrated 
heating coil in the calorimeter, the temperature 
chan Observed in these iments were repro- 
du and the heat equivalent of the reactions 
obtained. The mean ue for the energy content 
of the active nitrogen was found to be 42,500 cals. 
per g.-mol. : 
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Patent Office Statistics. 
"THOSE who are interested in the industrial appli- | 1923 to 69-8 per cent. in 1924 and 68-1 per cent. in 


cations of science will find much that 15 y 
of their attention in the recently published repor, of 
the Comptroller-General of the bit Office the 
year 1925. The report consists entirely of statistics, 


1925: at the same time the percentage residing in 
the United States roee from 8-2 cent. to 8-9 per 
cent. and then to g-6 per cent. Further, it must be 


remembered that only the best of the foreign in- 


so that, in the absence of any official commentary, ап | ventions will be considered worth patenting outside 


attempt to analyse some of the and to com- 


em with those given elsewhere may perhaps | majority of applications comi 
of value, for the relation between invention and | the actual 
Further, | year for which complete data are available) 16 per 
uality of the services | cent. of the patents actually granted (as distinct from 


industrial prospenty is an intimate one 
it is of interest to assees the 
rendered to the State by the Patent Office, not onl 
because this is essentially a scientifc departmen 


their country of origin, and consequently the: great 
from abroad lead to 


t of patents. us in 1923 (the latest 


mere аррһсаһопв) were granted to persons residing 
in the Ünited States, and only 57 per cent. to persons 


but also because it has been felt for some time past | residing in Great Britain: for the previous year the 


that the Patents Acts cannot be left where they are: 


corresponding figures were 15:5 per cent. and 59 per 


and the question whether the desired improvements | cent. respectively. Of the patents issued by Germany 


are practicable is one^which d 
on the ше of efficiency with which the existing 
system 18 being administered. 

The number of applications for British patents 
filed during 1925, namely, 33,003, exceeded the numbers 
filed during 1923 and 1924 by т.т per cent. and 5-2 

cent. 


nds in great measure | in 1923, 80 per cent. were granted to Germans, 


d кы cent. to Britons, and 2:8 per cent. to Americans, 
while Germans took 6:5 рег cent. of the British 
poen and 2 per cent. of the United States patents. 

ese figures are not likely to change ready. in the 


absence of unforeseen causes, for they must be 


vely, the corresponding excesses in | ascribed mainly to differences ın population between 


the case of the United States being 4:3 per cent. and | the countries concerned: thus, in the year 1923, 


42. cent. 
should not be attached to theee figures, however, for 


fairly wide fluctuations are common even ш normal | of every 100,000 Americans took 
In fact, when averaged over several years, the | and 1-2 took German patents, and 1-6 out of еу 


times. 
annual input of i applications appears to d d, 
for countnes having comparable patent and in- 
dustrial systems, mainly on the 
countries considered : thus, the number of applications 
D то,00о of the population is, under normal con- 
itions, roughly 7:5 in Great Britain, 7:3 in the 


United States, 7:2 1n Germany, and 8:7 in Switzer- | 4465 or 12 
In France, however, which is more extensively | per cent. 


land. 
agricultural and has a backward patent , the, 
sige aden is only 4-8. It is contended by 
the United States Commussioner of Patents that 
fluctuations in the input of 


in some sort an index of fluctuations in national 
prosperity- and though his contention would require 
considerable 


, the upward trend of inventive enterprise | we find 


in Great Britain is satisfactory so far as it goes. The 
number of patents actually sealed in 1925 was about 
32 per cent. of the number of applications filed, and 
8 раг cent. of the number of complete specifications 
filed. 


ulation of the | men, 2:5 took 


tent applications are | German 


qualification before it could be generally PE Жыр 
no 


These figures indicate the extent to which differences of population, is likely to continue. 


ively. Too much importance | while 3 out of every 100,000 Britons took United 


States patents and 2:3 took German porem 2:5 out 


ritish tents 


100,000 Germans took British patents and 2:4 too 
United States patents. Out of every 100,000 French- 
tish patents. 

For the year in question, 6615 or 43 per cent. of 
the British patents were taken by fo: ers, while 
the corresponding figures for the United States were 
f cent, and for Germany 9127 or 20 

e Germdn patent is thus the most 

ular among foreigners, as judged by the absolute 

, and its popularity is not due to abnormal 
.economic causes. In 1912, for example, when 
issued fewer patents than now, 4251 or 32 
of these were granted to foreigners. e 
© gebrauchsmusier ' are exclud from the 
) But when we сопайег еке 

much less than half of the monopolies 
which Great Britain grants for the manufacture and 
sale of goods within her borders are granted to 
outside the country: and we find 
of things, @ ding as it does on 
It 1s 


German 


ns 
t this state 


worthleæ patents are weeded out ү the official | to the advantage or the disadvantage of British in- 
u 


examination and various other causes, 


e official examination on the g of the 
specifications finally issued ; nor 1s апу information 


t no figures | dustry according 
Mg nis which would enable ua to judge the effect | used for the purpose of dev 
of i 


lies granted will be 
oping new industries 
obstructing British 
imports. Examples can 


as the mon 


in Britain, or for the p 
manufacture in favour o 


given as to what the United States Commissioner | be cited ш which each of these effects hab been pro- 


calls the 'gain in dates. In the United States, the 
average time which an applicant had to wait for the 
first official action was reduced in the course of the 
year from 4:5 to 2-6 months, and the delay ш dealing 


with amendments from 3 or 4 to 2:3 months. Prompt- 
ness in the issue of patents is of such importarice that 
it would be of interest to the public to know how far 


‘the British office has been able to make good the 
ground lost during the War. It is to be noted that 
the examining 
260 1n 1913 to 241 in 1925: such economues are de- 


has been reduced in strength from | in passing that of the patents granted b 


duced, but no general statistics are available for 
ascertaining the balance of good or il which at 
t results from the grant of patents to foreigners. 

e Acts provide that where a patent 1з being ob- 
structively used, an.interested party may apply to 
the Comptroller-General for the compulsory t 
of a licence to work the patent, or for гів revocahon . 
but in 1925 only two applications wers made, and 
one of thess was withdrawn. It may be mentoned 
Canada, 
about 70 per cent are held by persons resi in the 


sirable in themselves, but the ‘ gain in dates’ is of | United ‘States. 


greater importance, and the. pubhc might with ad- 


While the Patent Office is not empowered to make 


“vantage be allowed to know how this matter atands. | an exhaustive investigation into the validity of the 

As regards the nationality of applicants for British | patents which it grants, 1t does make an investigation 
patents, it is to be noted that the percentage of these | of hmited scope which is relevant to validity: and 
‘reading in ‚Great Britain fell from 75 per cent. in | the Comptroller-General has powers which constitute 
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him а court of first instance for the trial of certain 
3 issues. It is of interest, therefore, to see with 
what degree of efficiency the Patent Office 

its legal functions. The before us shows that 
in 1925 the Comptroller eral, or rather three 
senior members of corps of examiners who appear 
to have acted for him, gave decisions in over 2000 
‘hearjngs’ under various sections of the Patents 


Acts, and in 84 ‘ oppositions’ brought by interested 
parties i nts provisio granted. The 
quality of the work done in these cases can best be 


pu нн ne UE Ку тә 
Officers of the Crown, to whom a cheap appeal lies 
from the findings of the Patent Office. It appears 
that 27 appeals against the ‘ ороп ее of 
1924 and 1925 were disposed of i year, the 
official decision 
ing 4 cases of withdrawal), varied in 2 cases, and 
reversed in The appeals against ‘hearing’ de- 
cisions which were of during the year 
numbered 42: the official decision was vindicated 
in 34 cases а саке gh te eda and 
reversed in 8. Actual figures for the number of 
hearings held during the year are given for only three 
sections of the Acts: the number of hearings under 


these sections was 2088, of which 0-33 per cent. gave. 


rise to successful and o-86 per cent. ta unsuccessful 
appeals, As regards the work of the of ex- 
aminers as a whole, it is to be remarked twhile 
19,434 complete specifications were examined -and 
17,199 patents sealed during 1925, the official actions 
taken have now уйлы р by all concerned t 
in the case of 11 su and 5 outstanding чагы ы 
unlees any further question should arise upon them 


in the Eun Court. 
In the financial section of the Comptroller-General’s 
rt the tables of receipts and expenditure are 
fairly complete, and take account of such items as 
depreciation of buildings, the estimated value of 
pons rights, and the upkeep of the public library ; 
ut а more precise statement of the distribution of 
the staff would be of interest when it is desired to 
estimate the cost of in дер 
Of the revenue 82 per cent. is der from Patents 
fees, 2:4 cent. from i fees, and 9-9 per cent. 
{тота Trade Marks foes. total of Patents fees, 
namely, 391,677/., 18 made up of items which may be 
divided into ces groups. The first group com- 
prises items which are hkely to give a fairly constant 
yield in future years, namely, the initial filing and 
sealing fees, (28 per cent. of the whole), ren fees 
for the 5th, 6th, and 7th years (24 per cent.), and mis- 
cellaneous fines and fees (9 per cent.. The total 
of these, accounting for 61 per cent. of the yield of 
роза fees, may be regarded аз normal. Renewals 
or the 8th to rith year (of war-time patents) 
are affected by the War, and their total (18 per cent.), 
being abnormally low, will improve during the next 
few Renewals for longer periods (21 t. 
do not yet show the effect of the War, and their yi 
will therefore fall off for a few years to come. On 
the whole, therefore, revenue is likely to be stationary, 
and in the absence of new expenditure the inventor 
will continue to pay large sums m relief of general 
taxation. The surplus was 75,203]. in’ т and 
88,5407. ın 1925, after accounting for all imaginable 
and meeting the deficit on ‘publications and 
the upkeep of the library, which represents a service 
to the general public. United States Treasury, 
on the other hand, subsidised the American Patent 
Office to the extent of 81,7204. in 1924 and 68,1504. in 
1925, 80 that the United States subsidises invention 
to nearly the same extent that Great Britain taxes it. 
- The financial section of the report is also relevant 
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to the d of efficiency with which the Patent 
Office is carina. for ander the prevaihng con- 
ditions the most rigid economy is incumbent, as a 
patnotic duty, upon public рае It is 
extremely difficult to find a stan by means ої: 
which administrative economy may be measured, 
but we can obtain some idea as to how far an economic 
spirit at the Patent Office by com its 
t scale of staffing with that which obtained 
ore the War, with that which obtains in the United 
States, and with that which obtains in other compar- 
able Government D ents in Great Britain. We 
find that whereas the number of patent apphcations 
pun e сасе 
with 19r rhe жан оа e corps of examiners 
decreased by about 8 per cent., so that each member 
is on the average dealing with 20 per cent. more 
applications now than ore the War. The salary 
for this section of the staff is not distinctly shown, 
but if we estimate the cost-of-living bonus from the 
a salary and then assume that (in accordance 
with the Ministry of Labour index) ij. in 1925 was 
equivalent to 0-57}. in 1913, the ‘ real’ or ршен 
value of the bill appears to have d 
by 6 per cent. As regards the auxiliary staff, there 
is no sign of any increase in strength or cost dispro- 
portionate to the increase in work done, the ' real 
bill for the whole office being 2 per cent. more 
than that for 1913. The is roughly on the 
same scale as that of the United States Patent Office. 
In each case there are 130 to 140 patent apphcations 
per annum member of the corps of examiners, 
and the duties in the two cases, though not identical, 
are probably comparable. Our third com may 
conveniently take the form of a table, the contents 





of which have been compiled from the, Estimates 
(Class II.) for 1926—7 : 






































Per- 
Total of , 
higher ron 34 
posts. un 
за 97 
s8 33 
x3 as 
13 19 
17 14 
4 о38 





From the point of view of economy, attention may 
also be directed to the large amount of judicial 
work performed by the Hearing Officers, as set 
out above. . For men who doubtless have other 
important duties to perform, the record of 2472 
hearings and oppositions is в remarkable one. 

The outstan inferences.to be drawn from the 
Comptroller-General's figures pial then, to be 
that an enormous p on of British patents is 
held by foreigners, while manufacturers take no 
advantage of the existing facilities for the grant of 
орг licences; that the legal work .of the 
Patent ce is admirably ormed; ‘that the 
Office is administered in a it of economy which 
deserves i r attention ; and that a large annual 
surplus is available for the improvement of the 
patent system when this step is considered desirable. 


'. ture 


NATURE. . 


[SEPTEMBER 18, 1926 





430 
TH Royal Photographic 's Annual Ex- 
hibition is now open at the iety's House, 


35 Russell Square, London, admission free ; 
and it сіовев on October 9. In the Scientific and 
Technical Section the items that seem to be the 
most novel or the least often seen are some results 
obtained by a combination of the cinematograph &nd 


microscope, and a photograph of the ultra-violet’ 


T done in sections, from wave- 
20-2420 A.U. on ordinary plates, from 2250-1840 
À.U. on plates smeared wit à fluorescent oil, and 
from 2150-1250 À.U. on Schumann plates using а 
nen ODE i P ahy septesaitel hanit 
ema phy is more y vit 
has been ore. 
history of the Penicillium, taking the pictures at the 
Tate of two minute by means of an sutomatic 
mechanism which also turns on the light. Dr. S. E. 
Sheppard and Dr. R. H. Lambert, of the Kodak 
Research Laboratory, have photographed the electro- 
phoresis of rubber latex particles, the film showing 
the Brownian movement of the cles and their 
movements in an electric field. Loyd A. Jones, 
also of the Kodak Research Laboratory, has died 
the growth of crystals using elliptically polarised 
light and the ‘Kodachrome’ proceas, and he con- 
tributes films of six different substances in very 
realistic colours. There are several other films of 
the more usual type and also a collection of historic 
films, nee h famous train film of Lumière Bros., 
which was the ever exhibited to a paying audience 
(in 31895). Photo-micrography is associated with 
colour processes in the four autochromes of Dr. С. Е. 
Elam, of the School of Mines, which show at a 
magnification x тоо various crystalline forms of 
silver nitrate taken between croesed Nicols. Dr. 
L. F. E. Johnson, besides two slides taken in a similar 
way, has two illustrations of fabrics as they appear 
under the microscope when illuminated by Rheinberg’s 
differential colour stop, which shows the warp red 
and the weft blue. 


parum of silicon by Prof. A. Fowler, of the Imperial 


Dr. S. Bayne-Jones shows the life- . 


The Royal Photographic Society's Exhibition. 


Of the numerous photo-micrographs taken in tbe, 
usual manner we would direct attention to Dr. С. Н. 
Rodman's seriés of 24 which illustrate the various 
forms of hairs occurring on plants which are recognised 
as liable to produce Ж ус (stizig,- e in those 
who come in contact with them ;- Mr. J. Н. Pledge's 
9 photographs (x ro) of an Indian mistletoe that 
no leaves; calul. уре, cf men eee Ana 
Senin from the Lister Institute Preventive 

edicine; and a series of the rabbit embryo in 
utero and rabbit placenta, each showing various 
stages in its development, by Mr. G. S. Sansom. 
There are many others of considerable merit and 
interest, and a mee collection that shows the present- 
results of metallography obtained in numerous 
laboratories. where it is , including the 
National Physical pabalo Viewing the photo- 
ино ер аа & whole, the of getting good: 

at certain rather low ifications seems to 
have been entirely overcome, and they indicate that 
no more detail is obtained by increasing the magnifica- 
tion above about x 2000. 

Radiography and photographié printing in colours' 
are as well represented as ever. The structure of 
emulsions, and the changes produced in the silver 
bromide , are shown by Mr. L. F. Davidson 
and the ish Photographic Research Association, 
and Mr. L. E. Jewell shows the advantage of what 
he calls ‘relief illumination’ in photo-micrography, 
that is, the mirror in the vertical illuminator is 


ты оа Шат, pare d 
in e , of óblique вре an 

diffused light. The General Motors Corporation of 
Michigan, U.S.A., contributes prints of its Midgley 
Optical Gas ine Indicator, which records as 
curves the of the combustion in automotive 


engines. Of the various trade exhibits, those that 
impressed us most, were Meesrs. Ross’s rapid [pen 
p An MM & 
40-in if Teleros lens from outside the 

Messrs. Itford's illustrations of the m 
and testing their light filters 


und, and 


of making 


Smoke Abatement Conference. 


CONFERENCE on smoke abatement was held in 

` i last week, ca тесу by the Smoke 
Abatement e of Great Britain, in connexion 
with an exhibition of apparatus and methods bearing 
upon fuel economy and the abolition of smoke. The 
conference was divided into two mgm sections, one 
of which dealt with the industrial, and the other with 
the domestic, smoke problem. On the morning of 
September 7, Mr. J. Robson read a paper dealing with 
smoke in describing the action taken to 
prevent undue emission. A special smoke commis- 
sion was appointed, and it was stated that, since 


1906, е ан cent. of the smoke from factory 
chimneys been 


abolished—a remarkable achieve- 

ment. In an evening address on the same day 

Sir John Robertson, Medical Officer of Health of 

, emphasised the injury done smoke 

in obstructing the sun’s rays, more parti ly the 

ultra-violet. This affects children especially, and 

results in a failure to deposit lime salts in the bones 

and teeth, thus rickets and dental decay. 
It was stated that the exposure of rickety children 

sunlight is ап almoet certain cure if the disease has 

not prog too far. i 

In the conference Dr. Fishenden gave a general 

of the position relative to the low tempera- 

Pure ci бйр: problem, and the general trend of 
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the discussion showed that the real difficulties in pro- 
ducing а low temperature coke, suitable for domestic 
use, are financial and economic rather than technical. 
Nothing new ог of outstanding interest was brought 
f in connexion with the industrial side of the 
smoke problem, but there was & 
that the real reason why industrial smoke still remains 
а serious evil in Great Britain is not апу technical 
impoesibility in A vidis it, but rather the absence 
ort 


of any to do so on the part of many 
On the domestic and housing side of the conference 


there were several interestin pers—one by Mr. 
E. D.:Simon and Miss Marion Fitzgerald. This gave 
valuable statistics of the steps taken in different . 
laces in connexion with new housing schemes. 

е Ministry of Health was’ criticised somewhat 
severely for '' totally ign " the recommendation 
in the Interim Report of the D ental Com- 
mittee on Smoke Abatement that “the céntral 
housing authority should decline to sanction any 
housing scheme submitted by a local authority or 
public utility i unless specific provision is 
made in the plans the adoption of’ smokeless. 
methods for supplyi e eg ah reg а 
criticism was ыд lied a Aes Poynton- 
Taylor, chief assistant itect of the Ministry of 


general ent .- 
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Health, who endeavoured to show that they had done 
as much as they could. f pem 

A paper by Messrs. К. Unwin and Poynton-Taylor, 
chief and _assistant architects respectively of 
the Ministry of Health, dealt with the problem of the 
domestic fire and set out the methods at present 
available. In the discussion: on this there was an 
expreesion of opinion inst the ' all-electric ' house 
888 1 do ноа 6 the smoke problem, owing to 
the high cost-of electricity and the absence of the 
ventilating effect with electric heaters. Messrs. 
Unwin and Taylor described the theory of ' zoning,’ 
whereby the factories in a new town should be located 
outside the town, and on that side where the prevailing 
wind would.blow the smoke away. from the living 
quarters. Dr. Owens criticised the soundness of this 


principle, suggesting that it is the light anti-cyclonic, . 


rather than the strong turbulent south-west, prevail- 
ing wind which should govern the position of factories ; 
concentration and low drift of smoke are character- 
istic of the former, while dilution — owing to high 
velocity and turbulence— with the latter makes 
smoke of less шене He therefore suggested 
that factories sho be so situated that the light 
easterly anti-cyclonic wind does not blow smoke 
over the living. quarters. 

Dr. ve to the conference a paper on 
ventilation and' heating, in which he stated that the 
most healthful form of heating is by a bright, visible 
source. Не said, “ We want, then, an elastic system 
of heating, not plenum or stove heating with windows 
all sealed up, but a fire which can be made up or let 
down, and an open window.” Radiant heat and 
cold air are his ideals of healthful heating. 

The chief interest in the conference centred round the 
domestic heating problem and the need for a cheap, 
smokeless, solid fuel which, a from ordinary gas 
coke, is not available in sufficient quantity at present 
to help materially. Probably the most valuable effect 
of the conference was to keep before the public the 
importance of smoke abatement rather than any 
ене contribution towards the solution of the 
pro : 





University and Educational Intelligence. 


CamBrmGe.—The commemoration of the ter- 
centenary of the death of Francis Bacon will take 

is conf 
utherford ani 


College will be followed by a lecture upon Bacon, 
by Dr. C. D. Broad. In the evening, Trinity College 
will entertain a number of guests to dinner. 


AN interesting иө of lectures has been 
by the British Institute of Philosophical 

Studies for the f session, 
October 4. In the Michaelmas term the Hon. 
Bertrand Russell will give two courses of lectures: 
(1) on the problems of phil hy, (2) on mind and 
matter. Dr. T. W. Mitchell will d ten lectures 
on medical psychology.- Prof. С. Dawes Hicks will 
deliver ten lectures on the development of philosophy 
since Kant. A course on general hology, b 
Prof. C. W. Valentine, should ap to a Vida 
audience. In the Lent term Dr. 
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‘Contemporary Birthdays. 

September 21, 1867. Rt. Hon. Lord Bledisloe . 
K.B.E. 

September 23, 1850. Prof. W. Mitchinson Hicks, 
F.R.S. - 

September 23, 1863. Mr. William Lutley Sclater. 

September 23, 1850. Prof. Richard von Hertwig. 

September 25, 1843. Dr. Thomas C. Chamberlin. 


September 25, 1866. Prof. Thomas.H. Morgan, 
For. Mem. RS. 





Lord BrEDISLOE was is ape y зе раша 
Eton, graduating at University ege, i 
Until lately he was chairman of the Lawee Agricul- 
tural Trust ing Committee. In 1922, at the 
Hull meeting of the British Association, he was 
president of Section M (Agriculture), delivering an 
informing, оси ad on efficient organisa- 
tion in agriculture and the means of its development. 
Lord Bledisloe ia now Parliamentary to the 
Ministry of Agriculture and Deputy Minister of 
Fisheries. : 

Prof. Hicks, born at Launceston, was canceled 
at Devon - па 7th wrangler а ohn’s 
College, ада He Таз principal of em ro- 
fessor of ee in the University of Sheffield from 
1883 until 1905. At the Ipswich meeting of the 
British Association in 1895 he was president of 
Section A (Mathematics and Physics). The Royal 

1 awarded а Ro medal to . Hicks in 
1912 for his contribuhons to hydrodynamics and 
those on vortex motion. Heis Hon. D.Sc., Victoria. 


Mr. ScLATER, bearer of a name much honoured in 
the scientific annals of a ре eration, was edu- 
cated at Winchester and Keble College, Oxford. He 
was a science master at Eton College, 1891-95; 
afterwards director of the South African Museum, 
Cape Town, from 1896 until 1906. 

Prof. RicHARD von HznTWIG, distinguished as a 

ist, emeritus professor of rool and com- 
tive anatomy in the University of Munich, and 
rector of the Zoological Institute, was born at 
Fried , Hesse. He has specially studied the 
Radiolaria and the Qon aru whilst he contributed 
two monographs on the Actiniaria to the reports of 
the eee ок есу Prof. Hertwig 18 Hon. 
Sc.D., Cam ge, апа а foreign member of the 
Linnean Society. 

Dr. CHAMBERLIN, the veteran geologist, was born 
at Mattoon, Illinois, U.S.A. He pes ы at the 
University of Michi Professor of natural science 
in the State Normal School, Whitewater, Wisconsin, 
1867-1872, he held afterwards the chair of geology 
in oit College from 1873 until 1882, transferring 
then to a similar chair in the University of Chicago, 

iri in тт). Dr. Chamberlin. rendered 
valuable geological service to the State of Wisconsin. 
He acted as geologist in the Peary Relief Expedition 
of 1894. Hoe is & foreign member of the Geological 
Society. 

Prof. T. Н. MozGAN, occupant, since 1904, of the 
chair of experimental zoology in Columbia University, 
N.Y., was born at ine ie Kentucky. He was 
educated at the State liege of шу and 
Johns Hopkins University. Prof. Morgan is a іо 
member of the Royal Society. In 1924 the Socie 
awarded him its Darwin m for his researches in 
biological evolution, variation, and inheritance. He 
is the author of “The Mechaniam of Mendelian 
Heredity” (1915) and “The Physical Basis of 
Heredity ” (1919). 
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| Societies and Academies. 


Paris, 


Academy of Sciences, August 17.—A. Lacroix: The 
crystalline schists containing dumortierite and larulite 
of .—Charles Moureu, Charles Dufraisse, 
and Marius Badoche: Autoxidation and antioxygen 
action. The catalytic actions of various nitrogen 
compounds. ~Eighty-three nitrogen compounds: of 
various types have studied and from the results 
obtained certain general conclusions can be drawn. 
The amino group possesses marked antoxygen 


Kopani, but the amido group 1з only slightly 
ve. The aminophenols are expecially active, 
one part in 10,000 completely protecting acrolein 


from oxidation. —G. ‘Pélya: Linear functional opera- 
tons exchangeable with the derivation and on the 
zeros of the polynomials.—Silvio Minetti : The radius 
of convergence and the singularities of certain Taylor 
developments and the analytical functions which 
they define.—Carl A. Garabedian. A disc of constant 
or variable thickness in uniform or accelerated 
rotation —-N. Boneff: The arrival in the solar system 
of a foreign star А theoretical study extending the 
conclusions given in а `гесепё paper by Chary.— 
A. Piccard and E. Stahel: Michelson’s experiment, 
realised 1n a free balloon. Details of four experimenta 
carried out at an altitude of 2500 metres and another 
series at an altitude of 4500 metres. The accuracy 
of the measurements was not suffident to confirm 
or refute the experiments of Miller at Mount Wilson, 
but it can be said that if Miller's ether wind exists 
it does not increase with altitude.—A. Korcxynski 
and B. Fandrich’: The preparation of nitriles by the 
diazo reaction. riments to determine to what 
extent nickel chloride with potassrum cyanide can 
replace cuprous cyanide in the tion of nitriles. 
It was proved that the nickel reachon could bd 
generalised and that the yields were better than when 
cuprous salts were used in the Sandmeyer reaction.— 
Jacques Bourcart. Preliminary observations on the 
tectonic of the Bouches de Cattaro.—V. Agafonoff: 
The NER procese in the sandy soils of the Landes. 
—Gabriel Guilbert : The visibility of the a here. 
There 13 no connexion between the presence oi haze 
in the air and hygrometric state and various explana- 
tions put fo to explain the nature of haze are 
- considered by the author as unsatisfactory.—E. 
Lacroix: The use of coccohths by the arenaceous 
Foraminifera for building their shells .—G. and R. 
Moussu: Normal glycemia in cattle. Glycemia and 
vitular disease in cows 1n milk. 


Rome 


Royal National Academy of the Lincei, June 20.— 
O M. Corbino and T. Levita-Civita : Doppler’s prin- 
ciple and the ballistic hypothesis of light. According 
to the ballistic theory of light, the velocity of ve 
light emitted from a source moving relatively to the 


observer is ted by the vectorial sum of the 
normal velocity of the hght and that of the source 
This would indicate the existence of a Doppler effect 


of velocity and also a Doppler effect of acceleration, 
which would be capable of reaching values consider- 
ably greater than the former. The consequences of 
this conclusion are, however, untenable, and the 
ballistic hypothesis 1s hence ee with the 
ordinary postulates of classical physics.—Leonida 
Tonelli: Certain properties of a polynomial of 
approximation.—A. Russo: The two sexual cycles of 
бле етм echiwi Малраз take place with two 
. classes of individuals, which divide and regenerate in 
different fashions.—Silvio Minetti: Radius of con- 
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vergence of the Taylormn wii grin Za, 2% where 
а= п for я wholly positive &(») wholly trans- 
cendental.:— Vladimiro Bernstein: Interpolation by 
means of holomorphic functions in a MAU pim 
Fil Burzio : yevalo’s law for i 
cession.—Giulio Krall: Conditions for the stability 
of d equilibrium.—Glauco de Mottonl: A new 
me or measuring microscopic and nltramicro- 
scopic distances by -means of A ficaction - gratings. 
Ronchi has recently ‘devised a stellar interferometer 
based on а new application of rectilinear and circular 
dioptric gratings. It 1s now ghown that the applica- 
tion of such grati to the microscope admits of 
je Lacie sixfold increase in the resolving 
of the instrument.—Francesco Vercelli: Results of 
the cruise of the (Italian) naval ship Marsigh in the 
Straits of Messina. е influences of physico- 
chemical factors on the currents in the Strait are 
considered — Alberto Pirovano: The poesibility, by 
means of ionolysis, of hybridising species ha 
little affinity.—Giulio Cotronel : hology ап 
ecology in the study of Petromyzon.—Ettore Remotti : 
Reactions to luminous stimuli and their probable. 
relation to morphological arrangements in the salmon 
during development. 





Diary of Societies. 


SATURDAY, Brrrrusaan 18. 
Imerrruriow or MoxioiraL asp Coury Hxannixs (North-Eastern and 


Lestrrvrion oy MUNICIPAL amp Оопитт Ниогинназ Бону эмген 
Ашта) (eb Rural Connell Ова, psom), ab F 30.—! . E. Waro and 
‚ Others: Discussion on Epsom Distrist. 
TUESDAY, Burruusan Tl. 
lmerrroTiON оғ Gas H;oneonmms (Annual General Moeting) ‘at Ynssinizon 


Gas Investigation Oommitioe : 

bustion from Gas Арр!мдов.- 0. Н. Rutter: Ths 

Raport of th tes T yasta tson Coma В 
6 п i 

Pait I. [nflpenoe of Вітае of Ооа]. 


WEDNESDAY, Виғтхмвив 73. " 

Dewrrrvrion oy Gas’ Eyorwxxxs (Annual General Meeting) (ab Insatution 
of Отти Engineers), ab 10 4.4, —T. Р. Н. Rhead : pisi aia of some 
of the Factors affecting Oarbonisation m Continuous Verizoal Retoría. 
—Report of the Refractory Matenals Joint Committee, presented by 


J P. Leather. 

PES THURSDAY, Barreran 78. 

Durrruriox oy Gas Ежотиикиз (Annual General Moeting) (at Institution 
of Civil Engineers), a$ 10 4.4.—AÀ. W. Bumner: The Distnbutaon of 
Gas ab High Pressures 

Е FRIDAY, Barrru»ax M 
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East African Research. 


HE “Report of the East African Guaranteed 
Loan Committee appointed by the Secretary 
of State for the Colonies’? (Cmd. 2701, Aug. 1926, 
47 pp- price 9d.) directs attention to the urgent need 
for either a new organisation for the promotion of 
research in British Crown Colonies and Dependencies 
or for а more systematic use of existing agencies. 
The East African Commission, consisting of Messrs. 
Ormsby-Gore, Church, and Linfield, recommended 8 
guaranteed loan of 10,000,000. to aid the development 
of the British East African colonies and dependencies. 
This loan has been sanctioned, dnd applications for 
grants from it have been received from the East 
African Governments amounting to more than 
16,000,000.., without including interest during con- 
struction. These applications have been referred to 
a Loan Committee consisting of Sir George Schuster, 
Mr. R. H. Jackson, and Brigadier-General F. D. 
Hammond. 

The report of this Committee has now been issued) 
prefaced by a warning from the Secretary for the 
Colonies that he will take no action until he has sub- 
mitted the proposals to the Governments concerned and 
has considered their comments. Thess opinions have 
already been foreshadowed, and are strongly adverse 
to some of the recommendations of Sir George Schuster’s 
Committee: thus the railway across south-western 
Tanganyika Territory from Dodoma to Fife, which 
was especially recommended by Mr. Ormsby-Gore’s 
Commission, has been set aside as not urgent. The 
plan for the railway and road development of Nyasa- 
land is regarded as premature without further economic 
survey; the local authorities, however, maintain that 
the scheme has been approved by the local experts 
and that the survey proposed would merely occasion 
useless expense and delay. The whole scheme of the 
loan, so far as Kenya Colony is concerned, has been 
denounced by Major E. S. Grogan, a leading settler, 
as adding to what he considers the already excessive 
indebtedness of the Colony. 

The disappointing feature of the new report is the 
inadequate provision for scientific research, the in- 
sistence on which was one of the especially valuable 
features in the East .African Commission’s Report. 
Sir George Schuster's Committee welcomes the recog- 
nition in its terms of reference "that efficiency of 
action in every field -will be increased if guided by 
scientific knowledge " ; and adds, “ We wish particularly 
to emphasise our belief in the praetical value of such 
work, if properly conducted." The Committee there- 
fore recommends that “ аз works for the material 
development of а country are undertaken, a due 
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provision peT at the same time be made for the 
scientific study of all those, factors on which good 
administration and material development depend." . 
After these assurances it.is disappointing to find that 
the Committee, out of the total of 10,000,000l., re- 


commends the allocation’ of 8,949,5361. for railways, ` 


ports, roads, and waterways, and allocates only 39,0001. 
` for research: namely, 4oool: for the Amani Institute, 
5oool. for the Geological Survey in Tanganyika, and 


*. 30,0008. for a Northern Rhodesia Research Station at 


Mazabuke. Applications were submitted for larger 
sums, including 100,000}. by the Government of Kenya 
Colony for research in native welfare, 50,000/. by the 


same colony for а Veterinary Institute at Kabete, 


near Nairobi, 5o00}. for the continuance of the Veterinary 
Laboratory at Mpapwa, and by the Uganda Govern- 
ment for a grant, amount unspecified, for-a Sleeping 
Sickness Station at Entebbe. These research schemes 
are either so nebulous or so likely to overlap with 
other work that the Loan Committee is unable to 
< recommend them Without fuller information. 

The Committee suggests that 1,000,o00/. out of the 
loan should be allotted to roads, waterways, and research; 
and as out of that amount 547,8721. is not yet allocated, 
the balance appears to offer adequate funds if suitable 
definite research work is proposed. How much is 
likely to be used for research is doubtful. Of the 
452,000/. of which the allocation has already been 
recommended by the Committee, only 8-6 per cent. is 
for research; and'as the Committee has not included 


in its recommendations anything for road construc-. 


tion in Kenya, Uganda, or Nyasaland, and has invited 


alternative proposals for.the large grant applied for 


under this head by Kenya Colony, the expenditure 
' on research under this loan may be quite inadequate. 


In regard to the Amani Institute for agricultural 


research, Sir George Schuster's -committee proposes a 
policy which the Secretary of State. states definitely 
in the preface that “ he does not accept." . Apparently 
he intends to appoint a Director and trust him to 
. develop a plan for the work, organisation, and relation 
of the Institute to the technical departments in the East 


African territories. The Committee doubts the wisdom | 


of this policy, which is certainly speculative, as its 
success depends entirely on the selection of a suitable 
man for an ill-defined post. The Committee recom- 
mehds that a small commission of the best scientific 


experts available should determine the scope of the 


work to be undertaken there. If it should then be 
found impossible to provide the Institute with the 
necessary funds, the Committee considers that “it 
would be better to face the facts and close the institute 
altogether rather than to attempt to run it with an- 
` . inadequate and second-class staff. MNT 
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Either the closing of the Amani Institute or its 
second-rate' . maintenance would be a national 
disgrace ааг well as a calamity- to. East: Africa. 
The Institute was established. when the locality, 
was in German East Africa; it was planned on 
maghificent lines, was well equipped, and had in 
progress work of primary importance. Sir Frederick 
Lugard's &ppreciation. of the former ‘merits of Amani 
doubtless inspired his excellent suggestion during the 
recent discussion at the British Association on African 
race problems, that it would be an appropriate gesture 
in the development of Tanganyika Territory to re- 
appoint some of the former staff. Sir George Schuster’s 
Committee doubts whether a first-rate scientific expert 
would be willing to accept the directorship of Amani’ 


-until the future of the Institute be assured. Men 


considering the appointment might fear the fate. of 
the former Geological Survey of Tanganyika Territory, 
where the Director would not agree to the Governor 
setting aside the method of work which had been 
agreed to when he accepted the appomtment. It 
would appear difficult to select the right man for the 
post until the scope of the work to be undertaken at 
Amani has been defined. An appointment on the 
lines at present contemplated. might follow the too 
common precedent of selecting as director a man of 
administrative experience and engaging scientific 
experts to work under him. 

That scientific research should develop on. economic 
and sound lines, the Committee recommends the 
establishment of a sub-committee under the Committee 
of Civil Research to consider the foundation of 
“an Imperial organisation of scientific research, with 
the object of securing the best possible co-ordination 
of effort throughout the Empire and of deriving full 
value from all existing organisations.” Any scheme 
for the extension and better co-ordination of research 
throughout the British Empire is to be welcomed; 
but the sub-committee proposed would not serve the 
urgent needs of British East Africa апа would not 
render unnecessary а special organisation for these 
territories. The duty. proposed for the new sub- 
committee would, moreover, so far as concerns the 
scientific development of the economic resources of 
the Empire overseas, overlap with the ImperialInstitute, 
which. was established for that purpose. If that 
Institute is unable to fulfil its functions, it should be 
made able: it has a large building and a considerable 
endowment, and there seems no reason to expect a 
sub-committee of the Civil Research Committee to 
be more successful. The insistence by Sir George 
Schuster’s committee that the different British East 
African territories should co-operate, and that each 


\should specialise in the work for whith it has the-Best 
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opportunities, is unquestionably sound; and it is not 
the fault of that committee that it has only-been able 


to recommend for research the meagre-pittance of less. 


than o-4 per cent. of the loan. The proposals received 
were too indefinite. A sub-committee of the Civil 
Research Committee appears to be the most easily 
constituted authority to secure a prompt decision as 
to the research needs of East Africa; and if the sub- 
committee were successful with those territories, its 
efforts to secure co-operation and prevent duplication 
of work might secure for it the wider function with 
which the Loan Committee would overburden it at 
the start. 


4 





. The Theory of the Gene. 


The Theory of the Gene. By Prof. Thomas Hunt 
Morgan. (Yale University : Mrs. Hepsa Ely Silliman 
Memorial Lectures.) Pp. хуі+ 343. (New Haven, 
Conn.: Yale University Press; London: Oxford 
University Press, 1926.) 185. net. 


N this volume is published the series of lectures on 
the Silliman Foundation recently given by Prof. 
Morgan. We are not told when the lectures were 
delivered, but as the book appeared only during the 
present year, we may take it as representing the latest 
pronouncement of the American school of geneticists 
on these matters. In the first chapter is given a formal 
statement of the theory of the gene, and in view of the 
fact that some misconception of what it implies is not 
infrequently to be found among biologists who have not 
specially studied genetics, it may be as well to reproduce 
it here. 


“The theory states that the characters of the 
individual are referable to paired elements (genes) in 
the germinal materjal that are held together in a definite 
number of linkage groups ; it states that the members 
of each pair of genes separate when the germ-cells 
mature in accordance with Mendel's first law, and in 
consequence each germ-cell comes to contain one set 
only ; it states that the members belo to different 
linkage groups assort independently in accordance with 
Mendel's second law ; it states that an orderly inter- 
change—crossing-over—also takes place, at times, 
between the elements in corresponding linkage groups ; 
and it states that the frequency of -over 
furnishes evidence of the linear order of the elements in 
each linkage group and of Ше relative position of the 
elements with respect to each other.” 


It will -be noticed that nothing is stated about the 

chromosomes ; though if the linear order of the elements 

`їп each linkage group be accepted, and it is clearly the 

simplest explanation of the facts as they stand, then the 

interpretation in terms of chromosomes follows almost 

as а matter of course. Still, the omission is significant, 
NO. 2969, VOL. 118] 





conveying as it does the recognition of the fact that 
even if the chromosomal interpretation were ultimately 
to be rejected, the phenomena of segregation and of 
linkage, the foundations of the theory of the gene, 
would remain unaltered. At present, however, there 


"are few signs of weakness in the шосета inter- 


pretation, and in his'chapter on “ Chromosomes and 
Genes" Morgan brings forward fresh evidence from 
Drosophila in demonstration of its strength. 

Аз might be expected, the fruit fly is much to the fore 
in this volume, though less зо than in Morgan's earlier 
books on “ The Mechanism of Mendelian Heredity " 
and ‘The Fhysical Basis of Heredity.” Nevertheless, 
in the chapters on the “ Origins of Mutant Characters,” : 

n “Chromosomes and Genes,” and on “Genes in. 
Related Species," it figures prominently, owing to the 
unrivalled material which it offers for discussion. The 
brief chapter giving a comparative account of the 
operation and arrangement of the genes in several 
closely allied species of Drosophila is one of the most 
interesting in the book, and might well have been 
expanded. Geneticists will look forward with keen 
interest to the progress of this work, offering as it does 
one of the most fruitful lines of attack on the problem 
of species. : 

Another chapter of much interest is that in which 
the author discusses the well-known “ Presence and 
Absence" hypothesis. This generalised view of the 
relation between dominant and recessive characters 
has never found favour with the American school, and 
Morgan devotes many pages and much ingenuity in 
arguing against it. Some of his cases will certainly 
not bear the strain he puts upon them. For example, 
the argumeat that the ' albino? guinea pig cannot be 
due to absence of the pigment producing gene, because 
it often has а few coloured hairs on the feet and toes, 
&t once falls to the ground when it is realised that such 
animals are not true albinos at all, but very slightly 
pigmented forms analogous to the Himalayan rabbit. 
So too the objection that the recessive black rabbit 
actually has more pigment than the dominant wild 
grey type at once.loses its force when it is understood 
that the question at issue is not of the grade of pig- 
mentation.but ofa definite inhibitor for pigment. That 
this is the proper way of looking at it is clear from 


-Onslow’s striking research on the chemical nature of 


this very cese. Again, Morgan argues that since there 
is a dominant white in poultry, there must, on the 
Presence and Absence hypothesis, exist an inhibitor, 
for this white factor in the wild jungle fowl. The 
argument supposes that all domestic breeds are 
descended from Gallus banktva, but in the light of 
recent work this is almost certainly not true. As a 
matter of fact, Morgan admits that it is very difficult 
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to present any clear-cut evidence against the Praag 
and Absence hypothesis in contradistinction to the 
existence of positive recessive genes. In the end he 
falls back upon the familiar argument from multiple 
allelomorphs, and here we need not follow ыш; for if 
the reader will turn to Bateson’s paper ол “ Segrega- 
tion," which was recently published in the Journal of 
` Genetics, he will realise that this group of phenomena, 
so often adduced against the Presence and Absence 
hypothesis, may quite well be regarded as one of its 
chief supports. 

. Still, the implications involved in the Presence and 
Absence hypothesis are of such fundamental importance 
to the science of genetics, and the difficulty of obtaining 
decisive evidence between the rival Hypotheses is so" 
great, that we may be pardoned for cbmmenting upon a 
case which seems to provide the best evidence of the 
kind yet obtained. This is the interesting case of the 
‘ bar-eye' in Drosophila to which Morgan has devoted 
several pages of his book (pp. 86-91). Experiment has 
shown that when females homozygous for the dominant 
bar gene (B) are crossed with the recessive normal male, 
they produce occasional normal sons. Sturtevant 
demonstrated that this is due to the fact that in the 
homozygous barred female an irregular process of 
crossing-over occasionally occurs which results in one 
of the X chromosomes carrying both of the bar genes 
while its mate is left without one. The occasional 
normal male alluded to above is produced: when the 
gamete carrying the X chromosome that has lost its 
В is fertilised by the Y chromosome gamete of the male. 
Now since the X chromosome lacking B has been 
brought to this state through crossing-over with .one 
' that also contains В, it cannot contain that positive 
recessive gene for normal eye postulated by the 
American school. In other words, it can contain nothing 
from the bar locus. Yet in association with a Y chromo- 


some which also contains mothing it gives rise to the | 


_normal-eye. Hence the appearance of the normal eye 
must be due to the absence of B, and not to a positive 
recessive gene corresponding to bar. This is surely 
as good a demonstration of the validity of the 

. Presence and Absence: hypothesis as we can hope to 
obtain. 

Nearly one-third of the book is devoted to an account 
of forms in which the’ chromosomes depart from the 
normal diploid arrangement, whether through the loss 
of a set as in haploids, or through duplication as in 
triploids, tetraploids; and polyploids, or else through 
loss or addition of individual chromosomes as in 
heteroploids., The author bas made ` use of the interest- 


` ding. material that has recently accumulated i in wheats 


‘and other plants, and especially i in Datura through the 
remàrkable- Tesearches of Blakeslee: and Belling and 
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has produced an account which will be at once useful 
and stimulating to the student. There is rather a lack 
of synthetical grip in tbe account, but perhaps, this is 
hardly to be expected when dealing with а branch of 
study where most of the facts are the outcome of the 
past few years only, апа into which they are so rapidly 
pouring. 

Another third of the' book is devoted to the subject 
of.sex considered in its relation to the chromosomes. | 
The outstanding problem here is still the.relation be- 
tween the two groups into which dicecious animals fall, 
namely, fhat in which it is the male sex that is hetero- 
gametic (the X X-XY type) and that in which it is the 
female sex that is so constituted: (the WZ-ZZ type). 
Seeing that both typés may occur in the same class of 
animals, as for example in vertebrates, and also im 
insects, it is difficult to suppose that hey wil not 
eventually be harmoniséd under some commion scheme. 
Morgan inclines to the view that the chromosomes 
involved in the two types are not homologous, but that 
the two types have arisen independently through some 
change in balance. It is not very clear how such a 
change might be supposed to have come about, and we 
could have welcomed more discussion on this most 
important point. . | 

In this portion of the book devoted to sex the 
reader will find some account of intersexes and of 
sex-reversal, upon which so much interesting work 
has been done in recent years. The facts are often 
&ccompanied by shrewd bits of criticism which will be 
of great value to the student, but here again one has 
the feeling that the author tends to lose grip as he 
proceeds, The impression conveyed is that of a 
collection of facts, of the highest interest and fairly set 
forth, but insufficiently digested, inadequately related 
to one another. The book as a whole lacks that unity 
found in Prof. Morgan's other books dealing with 
heredity—the unity that comes from a thorough 
assimilation of the facts. We cannot help the suspicion 
that the author's ‘hand was forced by his appointment 
as Silliman lecturer, and that if he had had his own 


` жау he would have preferred to wait a little longer 


before writing it. In making such a criticism we do 
not wish to imply any condemnation of the book. 


, Every geneticist should. read it and be grateful to 


Prof. Morgan. But, judged by the high standard that 
we have become accustomed to expect from him, we 


-are naturally rather азары when he з tó 


fall below it.. 

In conclusion, we йд direct attention to some 
errors in the hope that they may be set right when a 
further edition is called for. On p. 113 а drawing is 
described as “ а periclinal chimaera, S. lycopersicum.” 
К is true that it represeüts S. мш but S. 
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lycopersicum is mot a periclinal chimera. On p. 175, 
last line but one, “ Fig. 12 " should surely read “ Fig. 
33." On p. 247 the figure of the embryo calves has 
been so drawn as to omit the direct vascular connexion 
which was the main point of Lillie's original picture. 
In the note on p. 265, Crew is quoted as having fertilised 
the eggs of & hermaphrodite frog with its own sperm. 
Reference to the original will show that this herma- 
phrodite only functioned as a male in fertilising the 
eggs of a normal female. The ‘common’ cabbage 
butterfly is a Pieris, not a Colias as given on p. 293. 
In Figs. 1x and xa the rules should be arranged as in 
Fig. 13. In neither case does the male shown on the 
second line belong to the Е, generation, nor does the 
third line represent an Е, generation as indicated. 

One further point may be mentioned in connexion 
with the bibliography, at the end of the book. This 
runs to some 26 pages and contains numbers of titles 
to which no reference is made in the text. Vet in the 
text some 40 papers are quoted for which no reference 
is given in the bibliography. It is extremely aggra- 
vating to the student to find a reference to & paper that 
he does not know, and‘to turn to the bibliography to 
find that it has been omitted; nor is there any con- 
solation in finding the titles of а hundred other papers 
with which he is already familiar. І 

' К. C. PUNNETT. 


Optics—Pure and Applied. 

(т) The Principles of Physical Optics: an Historical 
and Philosophical Treatment. By Ernst Mach. 
Translated by Dr. John S. Andersbn and Dr. A. F. A. 
Young. Pp. xi--324-- 10 plates. (London: Methuen 
and Co. Ltd., 1926.) 215. пе. . 

(2) Handbuch der biologischen Arbeitsmethoden. Heraus- 
gegeben von Prof. Dr. Emil Abderhalden. Lieferung 
187. Abt.a: Physikalische Methoden, Teil 2, Heft т. 
Das Interferometer, seine Anwendung sur Untersuchung 
von Gasen und Flüssigkeiten, von Paul Hirsch; 
Uliramikroskopie, von Marie Anna Schirmann ; 
Refraktomeirie, von Heinrich Kessler. Pp. 737-906. 
(Berlin und Wien : Urban und Schwarzenberg, 1926.) 
7°50 gold marks. 

(1) CERTAIN philosopher once said, “ Learn the 
1 X past, во that you may know the future " ; but 

history appeals very differently to different minds; 

one sees in it & subject satisfying in itself, while to 
another the past is dead save in so far as it yields lessons 
for present and coming days. Prof. Ernst Mach's 

“Principles of Physical Optics " is bound to make a 

wide appeal to the many who cannot find much time 

to go back to the original authors of optical theory and 
practice, though it must be noted that the matters 


NO. 2969, voL. 118] 


NATURE 


437 


treated do noz extend to the more contentious topics of 
the present d&y, such as the nature of light, the problem 
of the ether, the quantum theory, and so оп; they are 
confined to those older parts of the subject which are 
adequately treated on the basis of the undulatory 
theory of light. 

It is а common experience that first-hand reference 
to original books and papers is invaluable. The early 
investigator was treading a new path, and the subject 
was developing in his mind in a spontaneous and natural 
manner. His very mistakes are instructive. The 
modern text-book, on the other hand, is apt to be 
written by & much less ingenuous author, who returns 
to the elementary parts of the theory with а sub- 
conscious contempt for, and lack of appreciation of, 
the difficulties which beset the path of the beginner. 
Then, again, there are the writers who fail dismally 
through never having thoroughly mastered thé element- 
ary principles of their subjects. On the other hand, 
an adequate &cquaintance with even the works of the 
main optical writers, Newton, Huygens, Young, Fresnel, 
and the rest, is a matter for years. Hence the appear- 
ance of the book under review will be welcomed, 
because fram its perusal it is possible to obtain a clear 
idea of tbe historical development of the subject and 
of the contributions of the various early thinkers. 

Itis not & book for the beginner. For such, nothing 
can take the place of а careful systematic treatment 
adapted to develop the philosophical sense which is 
deraanded of the reader of the present volume. From 
its very nature, an historical treatment must deal with 
matters with which & beginner need not concern him- 
self, such as Newton's “ theory of fits.” Then, again, 
the standard of knowledge demanded of the reader of 
Chapter ii. (on the rectilinear propagation of light) is 
certainly higher than that of a novice; and the same 
applies to the several later parts of the book. Never- 
theless, it is a valuable book for a teacher or for a 
student who wishes to get a little beneath the surface 
of the subject. 

The translators have performed their task well, 
although there are а few places in which the meaning 
is obscure. The text is full of interest, and the admir- 
&ble range of portraits gives a human touch to all. 

It seems to the writer that one or two references to 
recent work might well have been added by the 
translatars. For example, the following passage occurs 
in the description of the Michelson interferometer : 
“Tf it is desired to study an interposed substance 
which is non-homogenous, and upon which the eye 
must thus accommodate, parallel light cannot be 
used for this purpose, and the substance may not 
be traversed Aeice by the rays.” Such а state- 
ment, although perhaps applicable to the case in 


NI 
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question, should not have been passed without a refer- 
ence to Twyman's modification of the instrument, in 
which the interposed substances are traversed twice by 
the ' parallel? rays. There is still an unfortunate gap 
between the optics of the laboratory and the workshop, 
апа there are several places where this is instanced in 
the present work. um 

Prof. Mach occasionally manifests an amusing touch 
of dogmatism. His introductory letter speaks of “ the 
only possible form, of immortality." Has be, then, 
explored the possibilities of life so thoroughly ? Dog- 
matism emerges, too, in the discussion of colour vision. 
The conclusive nature of the introspective analysis of а 
series of sensations is taken for granted, and Thomas 
Young is accused of introducing confusion into the 
subject! It is to be hoped that this statement may 
challenge some to go back to Young's own discussion. 
In another case where & psychological question is 
involved, namely, the question of light quantities, the 
book is vague and unsatisfactory. The coming of 
physical photometry is foreshadowed in terms which 
give no hint of the many and serious difficulties which 
have been encountered since 1913, when the German 
edition of the book was published. Indeed, the state- 
ments on p. 20 would lead the unsuspecting to conclude 
that & physical measurement of the gross energy of 
* the slluminating rays" (whatever that may mean) is 
an adequate means of finding the “ quantity of light 
emitted from a light source in unit time.” We conclude 
with regret that the ‘philosophy’ of the book is 
lamentably lacking where it might be most helpful. 
This is yet another instance of a clear call for the inser- 
tion of а translator's note directing attention to more 
recent developments. It is not forgotten that the 
book deals with physical optics, but every text-book 
ought to indicate the vital points of connexion between 
15 own subject and allied branches of knowledge. 

А. feature of the book which deserves especial praise 
is its treatment of polarisation and double refraction. 
For several years past, the present writer has encouraged 
optics students to begin the study of these subjects 
with the simplest apparatus and natural crystals, such 
as were available to the early workers. In this way 
they obtain а thorough acquaintance with the шаш 
features of the subject; after a day or two of making 
retardation plates of mica, and using natural crystals 
of quartz, they are ready to appreciate the quartz 
wedge; the natural rhomb of sper affords an intro- 
duction to the Nicol prism and its modifications. 

` Thus by easy stages the properties of uniaxial crystals 

become familiar; "and how many students are really 

ready to pass beyond this stage in the limited time of 

college courses ? The book adopts a similar method 

of approach, and, in addition, describes many beautiful 
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experiments which will be new to the majority of 
readers. 

This book, then, may be commended to all teachers 
who have occasion, in the midst of the multiplicity of 
subjects comprised in present-day ‘ physics,’ to give 
some little attention to ‘ light.’ ` 

(а) This volume is a part only of one of the series ot 
‘Handbooks’ with which German scientific literature 
is so extensively equipped. The present section has 
articles dealing with (a) interference refractometers for 
gases and liquids, by Paul Hirsch ; (b) ultra-microscopy, 
by Marie Anna Schirmann; (c) refractometry, by 
Heinrich Kessler. The object of the whole handbook 
is to explain to biologists the various physical, chemical, 
psychological, and other experimental methods employed 
in biological practice; the discussion of the physical 
instruments is very elementary and non-mathematical ; 
almost unnecessarily so, in fact. Nevertheless, the 
practical details are well described, such as the deter- 
mination of the constituents of serum by the use of the 
interferometer for liquids. The portable gas-interfero- 
meter, which hag found a use in detecting fire-damp in 
coal mines, is described. 

The section on ultra-microscopy begins with an 
exposition of the Abbe theory of microscopic resolution, 
where the author apparently gets mixed with her two 
equations, then passes on to a good description of the 
different methods of ‘ dark-ground’ work, and the 
methods of Siedentopf and Zsigmondy. The fault of 
these handbooks is that they are apt to give an undue 
confidence in their completeness. No mention is made 
of recent British dark-ground condensers of the focussing 
type. Nothing becomes out-of-date quite so rapidly 
as the highly technical handbook. 

The section on refractometry appears to be reason- 
ably complete so far as German apparatus and methods 
go, and there is an abundance of practical detail likely 
to be of use to the chemist or biologist. The differential 
method of Hallwachs is described by way of conclusion. 

L. C. Martin. 





Direct Realism. 

A Theory of Direct Realism: and the Relation of Reahsm 
to Idealism. By Dr. J. E. Turner. (Library of 
Philosophy.) Рр. 324. (London: George Allen and 
Unwin, Ltd. ; New York: The Macmillan Co., 1925.) 
125. 6d. net. 

HIS book is the outcome of a bold and engaging 
enterprise. It sets out to do two things; first 

(and chiefly) to cut & clean way through the tangled 

growth of modem epistemology by justifying the 

plain man’s view that the perceiving mind is in immedi- 
ate contact with the external world, “ as this actually 
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exists," or that ordinary sense-perception, so far as 
it goes, “is, in principle, veridical" ; secondly, to 
show that Hegelian idealism is entirely compatible 
with this supposedly antagonistic realist view. 

The second aim is well fulflled. The last four 
chapters of the book give а good and well-documented 
version of what idealism meant for Hegel, and on lines 
that are not now unfamiliar, pretty completely 
demolish the charge of subjectivism that for long lay 
at Hegel's door. But the first part of the book is less 
satisfactory. One can imagine the sigh of relief that 
would go up if Dr. Turner or any one else thoroughly 
established the position which he wants.to hold. 
For ‘ phenomenalism,’ as Dr. Turner sees, is a nuisance 
to scientific workers and to philosophers alike: and 
we should all be glad to be persuaded out of it. The 
trouble is that whenever one starts to reflect upon 
the process of perception, the extreme complexity 
of that process drives one obstinately to the conclusion 
that only by ignoring many plain facts and making 
some gallant but unverifiable assumptions, is it possible 
to hold that (to use the simplest terms) ' the-thing-as- 
it-is-perceived ’ is ‘ the-thing-as-it-really-is.’ Yet that 
is what Dr. Turner aims at showing—in his own 
words, “the existential identity between sensed 
contents and physical entities ” (р. 23). 

Dr. Turner’s main point is that most of the difficulties 
have arisen because modern analysis has started its 
work too far up. It begins with and remains within 
mature adult experience where the distinction between 
‘appearance’ and ‘reality’ is already entrenched. 
If, however, we start at a more primitive and simple 
level of apprehension, we find it free from that embarrass- 
ment, since all sensed contents are there taken as 
‘inherently existent.’ Standing on this ground, there- 
fore, and carrying forward from it, under the guidance 
of this realised unity, the analysis of perceptual pro- 
cesses, Dr. Turner concludes that it is possible to 
regard “the entire series of physical and physiological 
processes as determining, not the actual existence nor 
real character of the object of perception, but simply 
perception itself as being also a process, but of a higher 

` order than these preliminary basal processes " (p. 160). 

The result is disappointing. For even if one grants 
the validity of the argument by which this thesis 
is supported, it is hard to see why it should be 
held to dispose of all the difficulties which have led 
to phenomenalism, or to justify the desired conclusion 


that perception is in principle veridical. Yet it is’ 


proper to say that in some of the detail of his argument 

Dr. Turner breaks new ground in an interesting and 

hopeful way. His discussion of imagery, for example, is 

acute and good; and if his review of the “ causational 

aspects of perception " will scarcely bear all the weight 
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which he lays upon it, it is nevertheless fresh and 
valuable. 

It must be added that the first section of the book 
is sadly ill-arranged. Dr. Turner has gone to enormous 
trouble to make himself acquainted with the views 
of all important recent writers on realist epistemology. 
Unhappily, the very fullness of his knowledge prevents 
his allowing his own story to tell itself. It has to be 
gathered largely from his criticism- of others—often 
enoügh on points of no great material importance. 
It is & pity that Dr. Turner did not take down his 
scaffolding. He has written a good book, which might 
easily have been much better. 





Our Bookshelf 


(1) Modern Views on Digestion amd Gastric Disease. 
By Prof. Hugh MacLean. (Modern Medical Mono- 
gapis) Pp. x + 17o + 20 plates. (London: 

nstable and Co., Ltd., 1925.) 125. net. 

(2) Modern Methods of Feeding in Infancy and 
Childhood. “By Donald Paterson and J. Forest 
Smith. (Modern Medical Monographs.) Pp. ix+106. 
(London: Constable and Co., Ltd., 1926.) 7s. 6d. net. 


Тнк value of the “Modern Medical Monographs " 
edited by Prof. Hugh MacLean has already been 
indicated in these columns. We now welcome the 
ap ce af two additions to the series. 

6) “Modern Views on Digestion and Gastric 
Disease" is the contribution of the editor of these 
monographs. Its object is to provide а general account 
of the physiology of digestion and to indicate the main 
principles in the treatment of gastric disorders. The 
early chapters summarise the process of digestion, and 
include references to the more recent methods of 
gastric investigation, such as the fractional test-meal. 
The author emphasises the importance of recognising 
аз а normal feature of digestion the existence of 
regurgitation from duodenum to stomach, which until 
recently was looked upon as an abnormal occurrence. 
The greater part of the book is devoted to the con- 
sideration of the main gastric diseases and their 
diagnosis. Perbaps the most controversial section is 
that dealing with the etiology of gastric carcinoma. 
Prof. MacLean records considerable evidence to refute 
the teaching of many pathologists and surgeons 
that this condition is often preceded by ulcer. The 
observations on the great differences in duration of 
symptoms of gastric ulcer and gastric cancer suggest 
very strongly that malignancy arising in an ulcer is 
rare. The section on treatment indicates the import- 
ance of basing therapy on physiological knowledge. 
The book is well illustrated by radiograms, and will be 
of great assistancé to student and physician in the 
study and treatment of gastric disease. 

2)." Modern Methods of Feeding in Infancy and 

dhood." Ап understanding of this subject is as 
necessary to the general practitioner as a sound 
knowledge of digestive disturbance in adult life. Dr. 
Paterson and Dr. Forest Smith urge the importance 
of insisting on breast-feeding wherever possible. The 
difficulties which may arise in connexion with this are 


“a 


" 


"that feedi 
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discussed and various methods of artificial feeding are 
indicated. A number of diet tables are given, covering 
the period of childhood up to the age of five. If the 
physician will remember the authors’ reiterated maxim 
must be varied to suit the Individual, he 
will find this book a very useful guide in an important 
branch of his practice. 





Surveying. By Dr. W. Norman Thomas. Second 


edition. Pp. vii--548. (London: E. Arnold and 
Co., 1926.) зз. net. : 
Ta second edition differs but little from its pre- 
decessor. A few more corrections, a revised section 
on air survey (or “aerial survey” as the author 
calls it), and an appendix on pivotal errors in theo- 
dolites constitute the es. The book is written 
for students of civil engineering. Naturally, therefore, 
it is a text-book on engineering rather than on topo- 
graphical surveying, and it the practical hints, 
and models of computation, which should be included 
for the latter purpose. The civil engineer will, how- 
ever, find in it a clear explanation of all the methods 
he is likely to employ. Unlike many authors of works 
on surveying, Mr. Norman Thomas is at pains to 
examine the precision of each method he describes. 
He does so with conspicuous success, and illustrates 
bis mathematics by examples drawn, in the main, 
from surveys in Great Britain and in the Empire. 
There are one or two odd points in the author's 

sequence. Не refers to maps in the chapter on chain 
surveying, and none of those referred to save those 
published by the Ordnance Survey were made with 
the chain. Again, to most of us surveyors, triangula- 
tion is the usual preliminary and the most useful 
friend. It comes late in the book, and when it comes 
this chapter does not stress sufficiently the importance, 
in any type of survey, of the theodolite. British theo- 
dolite design is diminishing the lead which some 
continental manufacturers have been allowed to 
acquire. It is a pity, then, that in his note on “ Recent 
Developments m the Construction of S i 
Instruments” (included in the appendix on pivo 
* Errors in Theodolites ") some mention of new theo- 
dolites has not been made. Nowadays, when labour 
and transport are so heavy an item, it is more than 
ever important to get the best of instruments and to 
economise in time and weight. These, however, are 
small points, and every surveyor will be well advised 
to get and study this volume. 

An Introduction to Practical Biology : a Course of Work 
based chiefly «upon the Plant and arranged for Use 
without Special Apparatus in either the Class-room or 
the Home. By Norman Walker. Pp. vili+224. 

- (London: Sir Isaac Pitman and Sons, Ltd., 1926.) 

- 5s, net. 

Охе of the hindrances to the more frequent introduc- 

tion of science subjects into the schemes of study under 

the tutorial class movement has been the difficulty of 
arranging for the praetical work necessary to supple- 
ment the theoretical side, if the subject is to be at all 
successfully taught. Dr. Walker, who has had a long 
experience of the tutorial class movement in the north 
of land and has & wide knowledge of the needs 
and difficulties of adult students of this kind, has 
outlined & series of practical exercises illustrating some 
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of the elementary principles of biology which дап be 
carried out in the class-room or the home, without any 
special or elaborate ааш and at а comparatively 
trifling cost. The work is based chiefly on plants, but 
certain exercises involving the use of animals are 
included. The student is guided, in clear and simple 
language, through a series of iments and observa- 
tions on the structure, physiology, and chemistry of 
plants and animals, sexuality and fertilisation, in- 
heritance and variation, while the implication of such 
knowledge on the problems of human society is not 
overlooked. 

The book is admirably conceived and meets а distinct 
need. It is becoming increasingly necessary that some 
knowledge of biological principles should form part of 
the educational equipment of all men and women. 
Dr. Walker's book shows how this can be acquired in 
а simple and in ive manner, and points the way 
to a wide dissemination of such knowl through 
the medium of tutorial classes for adult students. 


А Monograph of the British Lichens: a Descriptive 
Catalogue of the Species in the Department of Botany, 
British Museum. Part 2. Second edition revised. 
By Annie Lorrain Smith. Pp. ix+447+63 plates. 
(London: British Museum (Natural History), 1926.) 
20$. 

A SECOND edition of Part 2 of the well-known “ Mono- 

graph of the British Lichens," published by the British 

Museum, has just ap . Part т of the first edition 

was prepared by Crombie and published in 1894. Part 

з, elaborated by Miss A. Lorrain Smith, was published 

in 1911. Miss Lorrain Smith then proceeded to the 

difficult but useful task of revising part 1 (1918): she 
has now laid’ lichenologists under a further debt of 
gratitude by revising and bringing up-to-date her own 
volume, part 2. She states m-an mtroductory note 
that there are no fundamental changes in the new 
edition, though the addition of many species, some 

ement of genera and species, and other altera- 
tions be noted. Only those who have worked аї 
the small saxicolous lichens can fully appreciate the 
time, care, and patience which are required m describing 
and naming this group of organisms. British licheno- 
logists are singularly fortunate in having а flora 
thoroughly up-to-date, and by an authority such as the 
author, provided in the excellent series of monographs 
published by the British Museum. 


Hydrology and Ground Water: a Practical Text-Book 
for the Use of Civil Engineers, Surveyors, Students, and 
all those who deal with the Control of Water. By 
J. M. Lacey. Pp. уш+159. (London: Crosby 
Lockwood and Son, 1926.) 125. 64. net. 

WrrmjN about a hundred and fifty pages the author 

has attempted to condense & treatment of the various 

phenomena associated with rainfall and ground water. 

Naturally the treatment is summary in places. The 

earlier chapters on rainfall, especially the sections on 

cycles of rainfall, are least satisfactory, and would 
require to be ded if the volume were to be of 
general value. But it is planned chiefly to meet the 
needs of the water engineer, and for this purpose it is 


‘certainly well arranged, clear,and useful. The chapters 


on wells and water storage are of particular value. 


re 


SEPTEMBER 25, 1926] 





Letters to the Editor. р 


[The Editor does not hold kimself responsible for. 
opinions expressed by hts correspondents. Neither 
cam ke undertake to return, nor fo correspond with 
the writers of, rejected manuscripis intended for 
this or amy other фат of NATURE. No notice ts 
taken of anonymous communications.) 


On the Oxygen Spectral Line л 5577:35 A.U. 


A NUMBER of investigators, including Merton, 
Barratt, Johnson, Cameron and others, have shown 
твар eee or an element in the gaseous state 
can be profound! ed if an electric discharge 
be passed throug it when one or other of the rare 

helium, neon, argon is mixed in excess with ıt. 

For example, Merton and Piley showed that^by 
this method it is possible to enhance greatly the arc 

of atomic nitrogen and even to isolate it 
completely from the spark spectrum of this element. 

Again, it was shown & year ago by McLennan and 
Shrum that & line of weak intensity existed at 
5 557] 35 À.U. in the spectrum of oxygen, and that 

e could be considerably strengthened when 
helium or neon were added Шш excess to oxygen 
excited D the passage of an electric discharge 


a 

cLennan and Shrum put forward the view 
that this line in the spectrum of єп is identical 
with the farrous '' green line” А 5577 A.U. observed in 
а авс са оа and ш the 


8 of the aurora, we were e during 
e past year in а rather exhaustive study of the 
main characteristics of the lne. The results of this 
investigation will be given in detail elsewhere, but in 
the meantime we think it well to state here a few 
results that are of 1 interest now. 
eH e 15577 A.U. has been shown 
to be obtainable with pans oxygen and with intensity 
the strongest when the gas is at a pressure of two 
millimetres of mercury and the excitmg electrical 
discharge is passed through a tube about one metre 
long and three centimetres in diameter. 
(2) When currents varying in strength up to 160 
peres were used, the intensity of К AE 
steadily increased with the strength of the exciting 
electrical current. 
(3) A new series of measurements has shown that 
iE e уло» 
AS 7 


4) line, 4 5577 35 А U. has never 
been obeerv уа 
electrical the absence of en 
"lo When an а discharge was ugh 
oxygen at & of 2 mm. of mercury mixed 
with helium, the line was obtained with strongest 


intensity when the partial pressure of the helium was 
&bout 20 mm. of mercury. 

(6) A series of carefully executed experiments has 
shown that the power possessed by the rare gases of 
enhancing the oxygen line À 5577-35 A U., the 

of the e in oxygen alone to be т, ів as 
follows : helium 1-7, neon 4-6, argon 84-2. 

(7) When argon in excess was mixed with oan 
the line à 5577-35 A U. was obtained with an in ty 
greater than that of any known line in the spectrum 
of atomic oxygen having a wavelength shorter than 
X босо А 1. 

(8) Observations with в powerful echelon a UE 
graph showed that the oxygen line A 5577:35 A.U. is 
simple and without any fine structure 

(9) In studying the Zeeman effect with the line 
à 5577 35 A.U it was found that magnetic fields of 


NO. 2969, VOL. 118] 


NATURE 


441 
weak to moderate intensity produced a 


засва the line, the magnitude ап iud He 

acter of broadening being of the order per of 
the nature respectively of that usually shown by 
spectral lines having en atomic origin. 

(29) It would appear that this spectral line А 5577:35 
АЛ]. onginates in an electron transition between 
atomic levels for oxygen provided by one or other 
of two new singlet-triplet schemes t were based 


on Hund's theory and were recently put forward 

RA Roy. Soc., Pod 1926) by McLennan, Grayson 

mith and McLa 
. C. McLennan 
.H McLzon (Student 
of National Research 
Council of Canada). 

W. C. MCQUARRIE, 
The Physical Laboratory, 
University of Toronto, 


September т. 


Interference and Corpuscular Light. 


IN the new wave theory of matter (Einstein, 
L. de Broghe, Schrödinger), the maternal point is 
conceived as а sin in а wave. More pre- 
cisely, in the absence of any field of force, the wave 
puenorenon called ' material point’ is represented 
y а sinusofdal solution of the equation : 

т Ww аж? 


Ам – — == = 1 
“ ү с%м,. А К 


c? ей (т) 


.where m, is a constant characteristic of the wave 


(proper mass of the material point). The function и 

has а uniformly moving sin ty which is the 

ро at rest has а spherical 

symmetry, then the solu ion of (т) will be (the line of 
motion being chosen as s axis) 


А -| =] 
sin 2m7 t- A |. 
2, G0 e 
D RETI 
Further, the energy of the movin t is identical 
with the product 4 Я 
In the special case of the light quant, we must 
suppose m, to be equal to an extremely small quantity 
if not to rero. Then the wave equation (1) reduces 
to the classical form : 


м= 


I Ay 
Au = х (1) 
For each problem of in ce or diffraction, 
classical optics tries to find a solution of the form : 
# = a(x, y, x)etrivit-9 », 9, — . «+ (2) 
rs iaa the adapted limiting conditions. But, 
e new mechanics, the motion of the light 
dunes is given by & solution of (1) of the form : 
м f(x, y, х, езін — es у, ту], i 
where the amplitude f-has many moving sin, 
The function ¢ is to be the same in (2) and (3), d the 
singularities, 3.6. the light quants, must descr the 
curves normal to the surfaces $— Constant! In sub- 
stituting (а) and (3) in (1), we get the two followin 
relations conn the classical amplitude a an 


the ‘granulated’ amplitude f, respectively, with 
the phase-function ¢: 4 

2 да т Oa 

am ai n l=- (4) 


E 
Mod MM - -ag 
dm being an element of trajectory. 


1 Of course it remains to prove tbe existence of such a solutian of equation 
1' їп each case. 


(5) 
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^ Now, by analogy with the solution for the free 

spherical maternal point, we can suppose.that the 
мара ты fi(dfidw) is zero at the points occupied by 
the light quants at a given instant. Then the velocity 
A E M E E for 





Е Of [ot oe 

х= (-5 le) ов... 06 

The motion of the quants is permanent and -c$ 
gir potential. 


lays the ofa 
Р Bat, ати the motion, the number of quants 
remains constant and along a very thin tu of 
trajectories, we must have: 
pov = constant, zoe vp) 
where p is the mean density of ане quants in the 
wave and e the section of the tube 
Hence, we cohclude that : 


т eO. V * 28 x (8) 
But infinitesimal geometry teaches us that the last 
term of the first member 18 equal to twice the mean 
curvature of the phase surface. Thus, equation (8) 
gives easily : 


Li. 49. (9) 
pin MR 
and by comparing (9) and (4) we see that: 


poc.a*. . (то) 
The density o Hight quants is to be taken proportional 
The, density of | . In the dark fringes of the 
classical theory, the density of quants will be zero, but 
in a bright fringe & great number of quants will pass. 
Now, the motion being permanent, this Janation 
of the experimental facts will still be available if the 
light ıs very weak (Taylor's experiment); we have 
only to define the density of quants by a time average 
instead of a space average. 


Paris, August 27. 


Louis DE BROGLIE. 


Science and Psychical Research. 


I nave read the editorial note appended to the 
letters on this subject published in NATURE of 
September 11, and desiring to keep within the limits 
that you wish to be observed in this discussion, I 
have tried strictly to confine myself in the fo. 


remarks to replying to tions against m 
made by Sir Arthur Conan Doyle in that issue, as 
also to the specific points by Dr. Tulyard in 


bis rejoinder to my letter on this subject published 
in NATURE of August 28. 

Sir Arthur Conan Doyle states that my account 
of the incidents connected with the Combermere 
pereas. ЕРЫ in the issue of August 28 '' 1s 

th inaccurate and .” It will, I think, be 
sufficient to direct attention to one only of Sir Arthur 
Conan Doyle’s statements, to show whether he is, or 
I am, the more accurate . After telling how 
I challenged him to publish, in the Morning Post, 
the ghost photograph P lonende a pho ph of the 
peer taken in life, AET шы Doyis posi on ie 
2 italics are mine) —“ I at once sent up my photo- 

withow any esiton whatsver # mould not 
reproduce, That statement is a pure invention on the 
part of Mr. Campbell Swinton.” 

In reply to this, may I quote the o sentence 
of Sir ur Conan Doyle's letter to r of the 
Morning Post, published in that paper on April 23? 
It is as follows : 

“І beg to enclose the Combermere photograph. I 
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am advised that it will not reproduce, but you will be 
the best judge of that." 

These two entirely con Statements, both 
from the pen of Sir Arthur Conan Doyle, show ‘how 
little reliance can be placed upon the accuracy of what 
he writes, and I therefore do not ropose to make an 
further reference to the semuis contained in 
E D ARS кан t to say that they consist of 
a tissue of misre tion, together a number 
of statements w ich are no more accurate than the 
one quoted above. 

With regard to Dr. Tillyard’s rejoinder, I should 


like, first of all, to say how much I a te the 
spirit in which he has accepted what may have seemed 
to him my somewhat provocative critiasms. I must, 


however, further criticise what he now says. 

Dr. Tilyard complains that I do not distinguish 
between spiritualism and ical research ; but, so 
far as I can see, the onl inction between the two 
15 that the second includes the first, while I may add 
that, though the heading under which it appeared was 
“Science and Psychical Research,” DE Tillyard'a 
article рина i to be a review of a “ History of 
Spiritualism. 

Nowhere have I ever suggested that the medium 18 
one of the enters, аз Dr. Tillyard surmises. 
On the other hand, I cannot agree wit him that the 
шеп is & mere instrument, such ав а microecope 

рене for, quite apart from the fie of 

free will which is ‘probabl an illusion, due to the 
same portion of the brain concerned in deter» 
mining both our wishes and our actions, human beings 
have consciousness and motives, which are things 
by no man-made instrument or mechanism. 

Dr. Tillyard states, “ If a medium is found to be 
fraudulent, then the genuine ical researcher will 
not proceed with him, but il endeavour to find a 
more trustworthy опе” But this, anyway, was not 
the method adopted by Crookes, who, I suppose Dr. 
Tillyard will , was one of the greatest of psychical 
researchers. we are to believe the authorised life 
of Sir William Crookes, written by Dr Fournier d' Albe, 
“ Crookes does not seem to have taken up the medium 
(Miss Cook) seriously until after she had 
by a. Мг. Volckman, who seized ‘ Katie с 
(supposed to be a spirit) and found himself holding 
the medium (Miss Cook) dressed up.' 

Furthermore, Mise Cook, who had by then married 
and become Mra. Corner, was again exposed by seizure, 
when masquerading as a spirit, by Sir George Sitwell, 
the well-known baronet. A detailed account of this , 
exposure will be found under the heading “ Capture 
of a Spirit" in the Times of Jan. 12, 1880, while in 
the Times for Jan. аа талоон there is а letter from 
the кердд 9. itish Association of Spiritualists 
(on w. дос prenie the seance was held), on behalf of 
the council of that body, stating that Sir George 
Sitwell’s account of what occurred was substantially 
correct. Sir George Sitwell quite recently told me- 
that this A exposure, which had wide publicity, 
made so a sensation that it nearly wrecked the 
whole тане movement of that time; во 
Crookes must have known all about it. Yet, a few 

later, as recorded in Sir Arthur Conan Doyle's 
шо; we find Crookes giving an unquahfied 
testimonial as to the bona fide mediumship of this 
twice-convicted impostor. 

All scientific men hold Crookes in the highest 
veneration both as a physicist and as a chemist, but 
what can they think of his judgment in to 

iritualistic matters, having regard to what is 

osed above ? 

Dr. Tillyard mentions the names of Crookes and of 
four other sclentific men who studied spiritualistic 
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phenomena, and then asks me whether I can name a 
single one of these who did not become convinced 
of their genumeness. Surely this 1s а case of beggin begging 
the question, as these are the particular five who di 
become convinced; but what about the others? 
What about Faraday, Tyndall, Sir David Brewster, 
and Dr. ter, among those who are dead, and 
Prof. R. W. ood of the U.S.A., Sir E. Ray Lankester, 
and Sir Bryan Donkin among those who are living ? 
АП these and many others have, I believe, made 
sufficiently serious investigations into the subject, 
.though naturally, having come to the conclusion that 
there was nothing genuine in the phenomena warrant- 

further , they did not publish so much as 

er no more eminent, ough perhaps more credulous 
УР геш 

It may also be mentioned that, in 1008) a а 
mitteo, mcluding such eminent photogra 
as R. Child Bay y, F. J. Mortimer, ini с Sanger- 
Shepherd, зо assisted by such a well-known 
spirituahst as A. P. Sinnett and others, failed to 
secure коо that spirit photography is poesible. 

. ТШ suggests that should visit the 
National Laboratory for Psychical Research, but I 
must confess that 1 am not attracted by its name, 
which with its Ка, arden of with the 
National Physical Laboratory, seems to me, to be 
suggestio fals I am informed that it is a ‘purely 
private concern, with nothing national about it 
whatever. Apart from this, however, in my opinion 
thermographic phenomena in connexion with mediums 
are more a matter for a physiologist than for a 
physicist That emotional disturbances affect the 
temperature of the body 1s, I think, fairly well known, 
and there does not seem to me to be any reason for 
dragging in such supernormal and incredible pheno- 
mena as the production of ectoplasm and such like 
in order to lain what are only commonplace 
matters. But then, all psychical researchers seem 
to delight in the ern. omens ju emi pro magnifico. 

PBELL SWINTON. 
40 Chester Square, indes S М.І, 
September то. 





The Structure of the Continents. 


As all the continental discussions of the observa- 
tions of near uakes have been carried out b 
p ety methods, and as I could not satisfy 

the preasion obtainable by these т T 
have recently carried. out а rediscussion of the 
n cipal series of data by the method of least squares. 

ese refer to the Kul pa valley earthquake of 1909, 
the Wurtemberg one of 1911, the Tauern earthquake 
of 1923, and the Srpen explosion The results 
indicate very definitely that there is an upper layer that 
transmits com onal waves with a velocity of 5:6 
km. вес. (though a velocity of 5-4 km /sec. would fit the 
Oppau eclosion slightly better) and a lower one where 
the velocity 18 7:8 /sec. ЗА addition, the Tauern 
earthquake gave rise to a wave with a velocity of 6:2 
km /sec., which must have travelled 1n an intermediate 
layer. The probable error of all these velocities does 
not exceed o-r km./sec. The result for the upper layer 
corresponds to that found for ite by E. D. 
Williamson and L. Н. Adams. e recent work of 
L. Н. Adams and К. E. Gibson gives a velocity of 
Mam. in basalüc glass, and of 8-4 km./sec. in 

unite, at ordinary temperatures and at арар 
correspon to depths of some tens of kilometres 
If we allow for the higher temperatures within the 
crust, the basaltic layer below the ite may be 
ina state, as Daly has su and the lower 
layer may well be dunite. evidence indicates 
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that there is no further sudden change to a depth of 
about 1200 km. 

The times of arrival of all the waves were linear 
functions of the epicentral distance ; the consistency 
of the observations was great enongh to give good 
determinations of the gradients of these ctions, 
and hence of ys velocities, but it was not enough to 
establish any d from linearity. Hence there 
was no material for a determination of the depths 
of the foci or of the variation of velocity with depth 
in the various l& By combining the results for 
near quakes those for distant ones, however, 
it was possible to estimate the rate of increase of 
velocity with depth in the lower la 

The observations permit a Ouk d determination of 
the depths of the granitic and basaltic layers. The 
former may be about 12 km , the latter about 20 km., 
but both are subject to an accidental error of about 
4 km. Їп addition there 1s a possibility of systematic 
error. Uncertainty as to the depth of focus m may 
allow the thickness of the granitic layer to be doubl 
On the other hand, the movement on the seismo 
due to the indirect waves starts more gradually 
that due to the direct one, and this may cause a slight 
delay in their measured time of arrival, especially as 
moet of the observations seem to have been made on 
instruments recording on smoked paper. On this 
ground the depths determined may require some 
reduction. 

I think, therefore, that determinations of the 
depths of the layers by means of near earthquakes 
аге not more reliable than those based on the earth's 
thermal state, isostatic balance between continents 
&nd oceans, and the group-velocities of surface waves. 
АП of these are affected by T concerning the 
thickness of the basaltic layer, but the uncertainties 
of the method based on the compressional waves from 
near earthquakes appear more serious. The results, 
taken as a whole, are as consistent as can be 
a thickness of то to 15 km for each layer would ee 
within the range of uncertainty of every method. 


HAROLD JEFFREYS 
St. iu s College, 
bridge. 


Curved Path of Wireless Waves. 


In a recent number of the Proceedings of the Royal 
Society (Series A, vol. тїї, N.S. 757) there a 
under the title of “ Discussion on 2i Electrical Erate 
of the Upper Arr," a paper giving the views of several 
of the authorities who have contnbuted to the 








- examination of this snbject. 


The discussion really turns on the question as to 
why wireless waves follow the curvature of the earth 
instead of spreading into 

Heaviside supposed that this was due to a hypotheti- 
cal conducting layer of the atmosphere existing at a 
great altitude above the earth's surface, which would 
act as a reflecting barner and would compel the wave 
to remain within the envelope formed it Only 
one contributor to the discussion referred to refraction 
and diffraction as possible causes. 

If it were assumed that the speed of long waves is 
the same as that of ordinary light, and depends in the 
same way on the density of the air, then refraction 
would account for, roughly, one-tenth of the observed 
deflection. I believe, however, that there are no 
direct measures of the velocity of long wavee, and 
there is no sufficient knowledge of the nature of the 

'ether' or of its relation to ponderable matter to 
allow of any certain, or, even probable, theoretical 
deductions on this point, 


жк 
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Ag the т of visible light in-air, the | tion for determining diffraction effects, which аз ıt 
shorter the wave-length the ea the velocity, but if | was not published and is of very general apphcation, 


is true that X-rays are shorter but otherwise 
similar waves, then б ү und that their refractive 
index for all substances through which th 
pass is practically unity, there must be, at and after 
a certain shortness of wave-length is reached, a con- 
dition in which a decrease of wave-length is accom- 
panied by an increase in veloc 
At the other end of the (where wireless 
wave-l &re reckoned miles) it seems not 
impossible that there may be а drop in velocity as the 
waüve-l increases, although at preeent a physical 
m undae: may be wanting. 
case of diminidhed velocity with increased period 
would occur in air if the waves were of such great 
len that the heat due to com on had time to 
j For such waves the velocity would tend to 
that given by Newton. 
it were found t for ‘ wireless’ waves the 





¥ia г. 


velocity increased about one part in four thousand 
(the velocity of light is scarcely known to this degree 
of accuracy) per mile of height above the ground, the 
reason n ord such waves following the curvature of the 
earth would require no further explanation, and until 
experiment proves that there is no such change, it 
would be reasonable to impute the obeerved curvature 
of path to thia kind of cause. 

g for the moment that the velocity of the 
long waves is in part dependent on the atmospheric 
conditions and increases with the elevation, it is 
certain that it will vary at different в of the sarth’s 
surface, and this béing so, the varia in the intensity 
mur direction Gf Тыла Of lana waven тош be only = 
leisurely analogue of the ‘ twinkling ’ of the stars. 

Diffraction would have a slight effect in favour of 
increasing the audibility of -when the o 
station was within the ' ' of an obstruction, 
but this would only, be nbticeeblé for distances which 
were small fractions of the earth's radius. Diffraction 
would also cause variations of intensity at different 
levels above the boundary of the ow, but it is 
unlikely that these ‘ bands ' could be M with- 
out some instrumental aid in comparing intensities. 

Nearly fifty years ago I gave! & graphical construc- 


3 This was in а Report to the Sostety on the ruhng of diffraction 
gratings, and on the variation of intensibes of the different orders of 
‚ Spectra as affected by the form of the cross section of the grooves. 
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-from x and x’ reach 


I reproduce below. 
Let it be required to know the intensity of the hght 
at а given point in the normal to a wave surface, 
For peni let the problem be one in two 
dimensions, the wave surface be a line X’OX 
а) кшш: co-phasic waves confined to the plane 
p tis required to know the 1ntensr P 
due to all the partial waves emanating from X" 
Starting from P draw the curves Ep S; dc mat 
the elements of arc at S and .S’ are tional to the .. 
amplitude at P of the waves received from the elements 
dx and dx' at x and x’, and also that the angle which 
the tangents at S and S’ make with the normal OP, 
A СЫЙ Саги л 
from the correspo hase 
of the wave from О. Then the еде be doas 
PS and PS' are pró ional to the intensity of the 
light which reaches P from either side of the normal 
between the limits x and +’, and the total intensity at 
Pis the square of the resultant of PS and PS’ and the 
phase is given by the angle which the resultant makes 
with OP. 
If x and ж’ are both infinite the intensity 18 given 


са 2Р5% and the phase is the same as that which 
es P from О. 


i X—« and я =o the intensity is PS and the 
hase differs from that of the wave from О by 4/4. 
(тыз is the intenmty at the edge of the geometrical 
shadow of O.) 
If the source of illumination consists of disconnected 
ions of the line XOX’, lying, say, between the 
із *,*, Жуу, Otc., the ting intenmty at P due. 
to each porüon will be en e Aes rii: the 
chords 515 o square of the resultant 
Gf thee ЛЫ к Кеч the total intensity. 
The formal proof of this construction is eimple'and 
need not occupy here. ^ 


I have recently told that а somewhat similar 
construction was given by Cornu, but this I have not 
seen. А. MALLOCK, 

9 Baring Crescent, 


Exeter. 


Schroedinger’s Quantum Theory and the Stark 
Е Effect. 


Tue theory of atomic oscillations recently advanced 
by Schroedinger is of extraordinary importance aince 
it throws & new light on the problems of atomic 
structure and, at the same time, offers a convenient 
practical method for calculating the Heisenberg-Born 
intensity matrices. It seemed demrable to apply it 


соев cases as poesible. A complete 
theory of the k effect in hydrogen was, therefore, 
developed. 


The first order effect (displacement of linee did) 
portional to the first power of the electric field 
turned out to be identical with that obtained 
writer on the basis of Bohr's th B SACRA 
50, 489, 1916). The second order ор 
roportional to ЕА паге of the field етв у 
Eun the express d in the ol е 
writer (Ann d РЬ Phy i 51, 184, 1916) and co. ently 
by Mr. М (Phi. Mag., u$. 753, 1923). The 
dependence of thia term on the three quantic numbers 
мі, жу, 7 is expressed in the new theory by 


— (Pa + thy + Ma) t {17 (y+ Mg + My)? — 308 ~ ж)! 
- Omg" + 185 + 10], 
while in the old theory the terms ‘18"#,+10 were 
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&beent. Messrs. Takamine and Kokubu found a 
slight second order displacement of the central 
components of the Ну hne in а field of 130 kilovolts. 
Both formule give for this displacement practically 
the same value of o:3 A.U. in the right direction 
(while the absolute value of o-3 A.U. seems of the 
right order of itude, but somewhat smaller than 
the observed shift), so that the additional terms do 
ape us to distinguish in favour of either theory. 
ost interesting are the new intensity formule— 
comparatively simple closed expressions. Itis known 
that in the old theory the co ndence principle 
was not sufficient to account the intensities 
арнау and that certain orbits (ж; = о) had to be 
by & special ruling prohibiting the electron 
from falling into the nucleus. Such a dualism is 
not necessary in the new theory; the state лу=о 
simply does not occur, and there is no need of any 
cial restriction. бо far, only the intensities of 
the ~-components have been calculated. Comparing 
the calculated values with Stark’s observations, the 
writer found the same situation which was stated by 
Н. N. Russel in his work on intensities of multiplets 
(NATURE, 115, 835, 1925). The values estima by 
observers agree, not with the calculated intensities, 
but with their square roots, i.s. with the absolute 
values of the amplitudes. Allowing for this, the 
е is fair, as appears from the following 
ta А S 


H, line. Hg line 
Z. Ом. Саю. Ampl 7. Ом. Calo, Ampl 
2 I o:8 o 144 o 
3 Id тї 2 ra r:8 
4 12 1:3 6 4:8 8 
8 91 3 
. то її'5 9-9 
Н; line. - H, line, 
o о о 2 1:6 1:6 
4 I 08 i I:5 1:7 
I o ї I 
12 I:5 1:7 12 2-0 2:2 
16 I2 I:2 x 72 6:2 
24 2:8 6:1 I 10:8 9:8 
2 7? 6:7 


based on Schroe- 


We can say that the new th 
k effect аї least 


dinger’s ideas accounts for the S 
as well as the old one. PAUL S. ÉPSTEIN. 
California Institute of Technology, i 
Pasadena, California, 
July 24. 


Atomic Volumes of "Carbon and Hydrogen. 


ProF. INcoLp has introduced an im t modi- 
fication of Baeyer's strain theory, which brings the 
calculated ring strains into closer agreement with 
the thermal data.of the cycloparaffüns and with the 
general chemistry of the formation and decomposi- 
tion of this series of saturated h bons (Trams. 
Chem. Soc., IIQ, 305, 1921). e has pointed out 
that the carbon atoms in a cycloparaffin are secondary 
and, by assuming that the carbon atoms attached to 
the centràl one occupy more of the surrounding space 
than the two hydrogen atoms, has calculated the 
angle (11537) between the carbon to carbon valencies 
from en. 





e atomic volumes of carbon and hydrog 
Objection may, however, be taken both to the 
method of calculation and to the values (Iraube’s) 
employed for the atomic volumes. In deducing the 
uation for the angle it is assumed that the two 
педа resenting the attached carbon atoms and 
two eres еч the hydro atoms are 

in mutual contact. This assumes either that the 
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central carbon atom has a very much smaller volume 
than the carbon atoms united with it, or that the . 
domains of the atoms аге far from mutually exclusive. 
Neither of these assumptions a to beim harmony 
with the main thesis that the value of the angle is 
determined by the volumes of the attached groups. 
It 1s possible, having determmed the angle by 
arrangement, to allow the small internal carbon 
sphere to assume 1ts normal size without áltering the 
angle, but, since the four attached spheres would 
then be moved through unequal distances, it is 
difficult to see how the ent then obtained 
depends directly on the volumes of the surrounding 
atoms. 

Now the two spheres representing the attached 
carbon atoms and those representing two hydrogen 
atoms may be placed in contact with a sphere, repre- 
senting the central carbon atom, in such a way that 
the mner tangents from the centre of the central 

to each pair of adjacent spheres (in the plane 
ugh ther centres) make equal es. In such 
an arrangement allowance for the different atomic 
volumes of carbon and hydrogen is made directly, 
and, if the &tomic volumes of carbon and hydrogen 
are taken as 4:1, it can be shown that the angle of 
the carbon to carbon valencies is 116? 34/ It would 
appear from recent investigations that the ratio 4:1 
is a better measure of the atomic volumes which Prof. 
Ingold employed. W. Е. SHORT. 
University College, 
Auckland, New Zealand, 
June 21. 





A Glaciated Ochreous Flint from Cromer. 


DURING’ a recent visit to Cromer I found upon the 
foreshore site there, a flint of dal form, and 
typical ochreons colouration. more or less flat 
base of the pyramid 1з extensively glaciated (Fig т), 











Fro. 1.—Glaciated surfaco of an ochreous пі found upon the foreshore 
site at Cromer, Half natural sre, 


and the strim were obviously imposed after the flint 
was patinated. The ochreous imens from Cromer 
are, as а rule, remarkably free from stration, but rt 
is evident that this particular flint was exposed to the 
effects of moving 1ce— possibly of the second glacial 
epoch of East lia. In any case the imen is, 
without doubt, ted, and its discovery affords 
final Nee of the great antiquity of the ochreous flints 
found upon the Cromer foreshore. 
J. Rew Mor. 


One House, Ipswich. 
N2 
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Psychological Aspects of Our Penal System.! 
By Dr. James Рэкетир. 


Ie root idea in punishment as ordinarily under- 
stood is the infliction of some kind of dis- 
agreeableness, pain, or loss оп an individual, because 
he has been guilty of some misdeed. There are thus 
two n one hand the infliction of hurt, on the 
other hand the relation of this to some wrongdoing or 
crime. Originally any end to be gained by such inflic- 
tion was scarcely conscious, if it existed at all—any 
end, that is to say, beyond the satisfaction of the anger 
evoked by the misdeed itself. The psychological 
source is to be found in the anger caused by the wrong. 
From this primitive source to the modern conception 
the evolution of theories of punishment, conscious or 
unconscious, кё be said to have passed through four 
' stages Sr. со These may be designated the 
vindictive, the retributive, the protective or deterrent, 
and the reformatory or curative. 

To begin with, an individual who has suffered injury 
by the wrongdoing of another responds te the шту 
with thé emotion and impulse of А 
satisfied by the infliction of some hurt on the Vets 
At the simplest and crudest stage of development— 
the stage where we have to deal with the mere instinc- 
tive impulse of the brute or the ва the hurt 
inflicted on the wrongdoer may have no direct relation, 
either in kind or in degree, to the injury done, but only 
to the intensity of the anger evoked. Of course this 
is not really punishment in any strict sense. Neverthe- 
less it is unquestionably the psychological origin, and 
it therefore marks the first stage in the evolution of 
what became punishment in the strict sense. This is 
the vindictive stage or phase. In so far as punishment 
at any time reveals the same emotion and impulse it 
represents this primitive vindictive stage. 

Even in a very primitive social life, however, some 
crude notion of justice must very early &ct as а deter- 
mining influence on the hurt that may be inflicted on 
another for some injury done. So far as some notion 
of justice is a conscious determinant of the hurt inflicted 
on the wrongdoer by the injured individual, this hurt 
takes on the character of retribution, and punishment 
as such comes into being. This phase or stage in the 
evolution of punishment is the retributive phase or 


Another factor must have made its inflnence felt in 
a rudimentary way at a comparatively early stage. 
The notion of punishment must have involved a looking 
forward as well as backward, in the shape at least of a 
dim feeling that similar actions to t which has 
incurred it must be prevented in the future. There 
can be little.doubt, that is to say, that at а compara- 
tively early stage primitive society must have felt 
vaguely tbat punishment had & protective function, 
since by means of punishment of a culprit the individual 
and society were protecting themselves against the 
repetition of an injurious act. 

'The general line of evolution of our modern penal 
systems is thus clear. dug stia a ded 
vindictive action on the part of the mjured indivi 
Then there is some sort of legalising—if we may use 


1 Prom the address to Seotion Prychology) of the Brith 
Association, vered at Oxford on perry ae ) 
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that word—of retributive action on the part of the 


injured, so long as this retributive action does not go 
beyond the limits of ' justice, this being ted by 
social law. Finally, recognising that punishment has 


& protective function as far as social Ше is concerned, 
society itself takes over the infliction of punishment, 
and a penal systenr is inaugurated. This stage or phase 
is the protective or deterrent stage or phase. 


EVOLUTION oF A PENAL SYSTEM. 


To leave the matter thus, however, would be to 
obscure important aspects and phases of the actual 
course of events, and could not fail to produce a mis- 
leading impression of the facts. Stages in social 
evolution are never clear-cut. Thus the development 
of the retributive view of punishment by no means 
involved the discontinuance in practice of vindictive 
punishment. Still less did the realisation of protection 
as the primary social function of ishment alter the 
practice which had been founded on the older and more 

conceptions. Practice lagged a long way 
pad thee Dek as in so many other cases. 

The psychological explanation of the actual facts- 
would а to be that the crude emotion of anger 

the driving force behind punishment, though 
it was cloaked and obscured by other motives, and by 
various forms of rationalisation. After all, the reaction 
of anger is в natural reaction to an act which society 
agrees in reprobati One leading authority on 
criminal law has indeed placed on record his conviction 
that it is “highly desirable that criminals should be 
hated, that the punishments inflicted upon them 
should be go contrived as to give expression to that 
hatred, and to justify it so Р? аз the public provision 
of means for expressing and gratifying а healthy 
natural sentiment can justify and encourage іє” I am 
afraid the learned author’s thoughts have become some- 
what mixed up in the latter portion of this statement. 
It sounds as if his rationalisation were not very satis- 
factory, even to himself. 

However that may be, it is certain that the realisation 
by society in theory that the function of punishment 
from the point of view of society was primarily pro- 
fective did not prevent an almost religious sanction 
continuing to be attached to the lex iahomis. This 
remained, in fact, an assumption at the base of all 
penal systems which no one seriously challenged ; and 
it is equally certain that the protective function of 
punishment was frequently made the excuse, as in the 
writer just quoted, for continuing the practice of 
vindictive punishment— for deterrent purposes’ was 
the usual rationalisation—even when it was quite 
evident that the psychological situation thus produced 
was often inimical to the ends sought. One need 
only instance the brutalising influence of capital 
punishment on society at large, and its inevitable 
tendency to increase the frequency of the crime M 
murder, during the period when it was the 
also for less serious crimes, to show the kind of - 
chological situation which was created. dol By 
enough the more humane—and indeed жас анаа 
and practice of modern times in civilised countries were 
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due far less to recognition of the fact that vindictive 
punishment for deterrent purposes was frequently an 
entire failure, than to the fact that the infliction of 
pain and suffering on human beings became objection- 
able to the general sense of society. 

The phase or stage of evolution at which we have 
now arrived is characterised, on one hand, by the 
discontinuance, or the radical limitation, of what was 
virtually the primitive vindictive punishment in 

, and on the other hand by the es of 
social punishments as possibly possessi оппаїогу 
or curative function. We may speak, therefore, of the 
present phase or stage as the reformatory phase or 
stage in the evolution of social punishment. The 
actual situation, however, is somewhat complex. 
Practically punishment still rests, in law and in popular 
thought, on the retributive basis—the lex talionis. 
Theoretically it is recognised that from the t of 
view of society punishment is protective, and this is its 
primary function, and also, I believe, that society is not 
directly concerned with the retributive aspect of 

ishment as such, but only indirectly because of the 
deterrent effect of retributive punishment. Moreover 
—and this is the mark of the phase of evolution at 
which we have arrived—it is realised that, so far as the 
individual is concerned, social punishment may be made 
reformatory, and that the кишу function of 
punishment is worth keeping in view, if only because 
reformation of the individual means protection of 
society against the repetition of the injury so far as 
that individual is concerned, always provided that the 
attempt to refórm the criminal does not involve the 
sacrifice of the primary aim. 


PUNISHMENT OR REFORMATION ? 


The psychological problems: of social punishment fall 
into two groups: on one hand those involved in the 
effects of punishment on the individual who is punished, 
and on the other hand those connected with the effects 
of punishment on the community itself. Of course 
there is а ion on society of the effects on the 
individual, so that the problems of punishment are 
ultimately in every case social'problems. Neverthe- 
less, we shall find it convenient to consider the two 
groups of problems separately ш the meantime. 

Consider first the problems arising in connexion with 
the effects of punishment on the individual who is 
punished. So up ie the retributive aspect of punish- 
ment is placed in the foreground, the only psychological 
problems of serious import are those involved in the 
question of the responsibility of the offender. This 
question of responsibility is one over which medical and 
legal minds have long been at loggerheads. The 
source of this age-old controversy between lawyer and 
medical man lies primarily in the fact that the two use 
the word ' responsibility ' in entirely different senses. 
For the lawyer ' responsibility ' is ly & legal term, 
and the question of responsibility is to be determined 
on the basis of evidence germane to its] meaning. 
For the medical man ' responsibility ’ is diced term, 
and the question of responsibility therefore raises much 
wider issues. 

The psycholo roblems involved in the legal 
definition of деле ате, more especially in so far 
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8s the question of control is raised, extremely difficult. 
I do not believe, however, that responsibility i in this 
sense is а practical issue at all in connexion with any 
penal system. At least it does not arise in the form in 
which it is usually mised, or at the point at which it is 
usually raised; in a practical consideration of the prob- 
lems of punishment as affecting the individual who has 
social laws. 

It is when we emphasise the protective and particu- 
larty the reformatory of punishment that the 
vital psychological problems emerge. So far as we 
base our practice in social punishments upon these two 
functions, it is not too much to say that our whole 
practice must be guided pri y by the outcome of 
psychological mquiry. e two functions are not in 
conflict. We may aim at the protection of society by 
the reform of the а Treatment which is 
successful in eliminati icular tendency to 
delinquency in an indivi Lal ipso facto protect the 
community against the repetition of this delinquency 
by the same individual. Ofcourse it will not necessarily 
protect society against the same form of delinquency 
in another individual. That is why we have to con- 
sider punishment, rather than reformation pure and 
simple, and that is why the silly and sickly sentiment- 
ality which regards the wrongdoer as а sufferi 
ici rather: che e ашшы еен айыра 
to any one, no matter how soft-hearted, who regards 
the whole situation frankly and sanely. 

It is obvious also that the failure of reformatory 
Measures must not be taken to imply the failure of 
society to р itself. Other measures must be 
available, which are merely-protective, and not at all, 
or only indirectly, reformatory. On the other hand, 
it is clear that reformation is, as a rule, the more 
economical way to secure protection for the com- 
munity, provided there is reasonable hope of success, 
and so long as we restrict our attention to the individual 
delinquent. The reform of the delinquent is doubly a 
social From being a minus quantity with Tespect 
to social efficiency he becomes a plus quantity. This 
point is especially important in the case of the juvenile 
delinquent. 

Punishment exerts its influence through disagreeable- 
ness, or the fear of leness. The function 
normally performed by unpleasantness encountered in 
the activity of any living organism is to йж 
activity so that unpleasantness may in finte 
avoided. The fear of unpleasantness again checka 
the immediacy of impulse, and so allows time for a new 
kind of behaviour to be substituted for the old kind 
which led to unpleasantness—the beginnings in the 
case of the human ; it is worth noting, of self- 
control. But it is only ow down the scale of о 
life that the phenomena are to be seen in their simplicity. 
As we pass up the scale the inner conditions which 
determine behaviour become more and more complex, 
and the actual results of any unpleasantness or fear 
become more and more difficult to foretell. With the ' 
human being the complexity of the inner situation has 
become enormous. The web of impulse and motive is 
so intricately and so subtly interwoven that the intro- 
duction of a new impulse and motive may come to have 
a result wholly unforeseen and entirely different from 
the result intended. 
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PRACTICAL DrryicULTIES. 


The most important source of practical difficulty 
is frequently our almost complete ignorance of the 
inner conditions which issue in any particular mis- 
demeanour. This necessarily involves Pignorance of 
the effect which our punishment is likely to produce. 
So far as the reformatory aspect of punishment is 
concerned, this is a very serious matter. We have to 
deal with an individual, and we must know the facts 
of that individualcase. Any psychologist who has had 
experience of conflict cases among juvenile delinquents, 
can easily find illustrations from his experience. The 
usual form of misdemeanour that occurs is i 
and frequently irrational and и, motiveless 
stealmg. Thus money, jewellery, and all kinds of 
things may be stolen and given away, or even thrown 
away. Until the inner conditions are understood and 
the causes of the trouble removed, no kind of treat- 
ment seems to be of any avail. Or sometimes, where 
punishment is apparently successful in eliminating the 
tendency to one particular kind of misdemeanour, there 
is a criminal outbreak in a totally different direction, 
the result of the punishment itself, which more than 
counterbalances any apparent success. 

Cases of this kind tend to make one speak and think 
of treatment rather than punishment. It might be 
asked whether this is not the point of view from which 
all cases should be approached, not as a matter of 
ethics, but as а matter of practical expediency, punish- 
ment being merely a 1 method of treatment. 
The proposition is arguable, but only so long as we 
confine attention to the individual delinquent, and 
that is only one side of the picture, as we shall see 
presently. Personally, I do not think the point of view 
wil matter very much so long as we keep firmly in 
' mind the essential fact that the action taken, whether 
we call it treatment or punishment, is primarily action 
taken by society for its own protection, the reform of 
the criminal being в means adopted to this end. There 
is undoubtedly & class of offender in whose case treat- 
ment, rather than punishment, is the appropriate 
notion and procedure. Other cases occur with fair 
frequency in which punishment as ordinarily under- 
stood is quite ineffective as regards the reform of the 
individual. The case of serioug mental defect may be 
instanced. 

The facts are such that we find the old problems of 
responsibility, so far as they were practical problems 
at all, cropping up in а new guise, and in new sur- 
roundings. It may be possible to determine beforehand, 
without waiting for the event, whether punishment will 
be effective for reform, and if so what kind of punish- 
ment, or whether the case is one demanding treatment, 
and not punishment at all, and if so what kind of 
treatment. The problems now, however, аге neither 
. legal nor ethical problems, but purely psychological 

problems. 

The suggestion that in some cases punishment, as 
ordinarily understood, may be quite ineffective leads us 
on to the consideration of the measures society takes, 
and must take, for its own protection in certain 
instances. Tbe most important method of protection 
that society utilises is the restraint of the offender in 
some appropriate institution—so far as the idea of 
punishment is concerned, some sort of prison. The 
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restraint or imprisonment may be merely temporary, 
or it may be permanent. In the first case it 1s clear 
that the reformatory aspect of punishment ought still 
to be kept in view, so far as the psychological situation 
is taken into account. If it is not, it does not require 
much foresight to prophesy somewhat lamentable 
results. In particular, if the criminal is returned to 
social life, not only with his tendency to the original 
form of misdeed unaffected, but with other anti-social 
tendencies developed by his _prison life, or by circum- 
stances arising out of his prison life, our only possible 
verdict is that society is playing the fool. On the other 
hand, when the restraint is permanent, while reforma- 
tory measures must not be entirely excluded as intrinsic- 
ally hopeless in every case, it is clear that the whole 

chological situation and outlook are different. The 
prisoner will never be returned to civil life. For the 
protection of society he must be kept in restraint 
permanently. But he is a human being, and the 
moral sense of society will demand that he be treated 
as such, not merely negatively by the avoidance of 
inhuman conditions, but also positively by the provision 
of such amelioration of his lot ag is possible without 
sacrificing essential principles. 

Every one is agreed, I think, as regards these general 
matters. There will also be "general agreement that 
the stigma of prison life means 1n itself the very serious 
modification of the psychological situation in the 
case of every individual who incurs it, so serious that no 
psychologist can regard short-term. prison sentences 
with anything but dismay. It must be recognised 
that itis with respect to prison treatment especially that 
society, in protecting itself, or attempting to do so, 
runs the risk of making matters worse instead of 
better, and the gravest practical problems arise with 

to this type of punishment. Much has been 
done in recent years to remove acknowledged evils and 
defects of our prison system. Much may still be done. 
Nevertheless, I personally, and I imagine most psy- 
chologists, would look upon any further advance in the 
directions hitherto pursued with serious misgivings as 
to psychological results, until we have first attacked 
more fundamental problems, and reviewed our whole 
system in the light of the psychological know- _ 

edge of to-day. 

NEED FoR PSYCHOLOGICAL DATA. 

Let me try to indicate where, in my opinion, the 
crux of the whole matter lies. I think all will 
that the very first essential is that we should have the 
requisite knowledge and understanding of the psycho- 
logical situation with which we are faced, and the 
psychological effects likely to be produced by the action 
taken. Society has to decide whether an individual 
delinquent is to be punished in this way or that way, 
whether he cannot be reformed but must be placed 
under restraint for life, or can be reformed during 
temporary restraint by appropriate treatment, or can 
be reformed without undergomg prison life, and in 
each case what can and ought to be aimed at. No 
general theories concerning the causation of crime, no 

of penal philosophy, not even the best inten- 
tions in the world, can take the place of a thorough 
knowledge and understanding of the individual case. 
This is precisely where our whole penal system is 
at present most defective. Moreover, the defect is one 
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that can be remedied without serious difficulty in the 
present state of development of modern science, 
medical and psychological, but no opportunity is 
afforded. 

S der. ME d ыды 
reform of our penal lies in affording this oppor- 
tunity. This could done by msti & clmical 
examination, medical and psychological, of every 
delinquent before sentence is passed, and by. ae 
advantage wherever possible of modern psychologi 
knowl The psychological clinic is at present 
practically non-existent in Great Britain. It is high 
time this state of matters was remedied. School and 
law-court both demand its institution. That is the 
first step. When we have taken that step, we shall be 
able to take further steps in penal reform with the 
advantage of acting with adequate knowledge of what 
can be done, and what we are really doing in each 
particular case. Until that step is taken, every other 
change we introduce by way of reform has a hit or miss 
character, which cannot fail fo be profoundly disturb- 
ing to any thoughtful student of social development. 

It may be objected that we are in danger of losing 
sight of the fact that the topic under discussion is 
punishment, not simply the reformation of the criminal. 
The suggestion was made above that in certain cases 
at least it might be more appropriate to speak of treat- 
ment than of punishment, the suggestion involving the 
view that delnquency ought to be looked on as the 
outcome of something not unlike disease. However 
that may be, I do not think there is any warrant for 
excluding either the ide& or the fact of punishment, 
provided we look to the future, and not simply to the 
pus: in our conception of punishment. The action 

taken against an individual in де form of punishment 
must involve some disagreeableness or deprivation, 
and the reason for the punishmeht is some past act of 
the individual. But its purpose is the prevention of 
similar acts in the future. The fact that hitherto we 
bave been discussing the individual aspect only has 
tended somewhat to obscure this deterrent function, 
and the consideration of this function will lead us over 
to the discussion of the social aspect. 

The deterrent function of punishment has played no 
inconsiderable part in the discussion of penal measures 
at all times. The severity of past penal systems has 
been largely due—almost entirely so far as it has had 
a rational basis at all—to the attempt to deter others 
from similar offences to those for which punishment is 
inflicted on an offender. It is unquestionably the case 
that many а misdeed is prevented by the fact that the 
individual who is tempted knows that he will inevitably 
pay the penalty, and it is also a well-known fact that 
where, through the inefficiency of the police or other 
cause, punishment is easily evaded, crime shows a 
corresponding increase. 

It cannot be lightly assumed, however, that the 
deterrent effect of punishment depends merely on 
fear of the disagreeableness or suffering which the 
punishment in itself involves. The penal system is an 
expression, however imperfect, of the sentiments of 
society with respect to certam acts—sentiments of 
hatred in varying degrees. It is not the result of a 

y intellectual review of the social results and 
of these acts. Apart, therefore, from the 
а by law decreed and legally inflicted, the 


NO. 2969, VOL. 118] 


criminal act is inhibited, so far as the normal socialised 
individual is concerned, by this sentiment in himself 
and in his fellows, how developed we cannot at present 
stop to consider, but resting ultimately on the primitive 
anger evoked by injury. “The sentence of the law,” 
to quote again the legal authority already quoted, “ is 
the moral sentiment of the public in relation to any 
offence what a seal is to hot wax. It converts into a 
permanent final judgment what might otherwise be a 
transient sentiment.” Fear of the punishment as such, 
fear of the social disapprobation dependent on the 
evoking of the moral sentiment, of which the punish- 
ment 13-a concrete and tangible embodiment, recoil 
from the act because of the existence in the individual 
who is tempted of the moral sentiment in question in 
however feeble, attenuated, and entary a form 
—-all these are motives holding back an individual 
member of society from wrongdoing. The legal 
punishment exercises its deterrent influence because it, 
as it were, embodies and presents all of them in un- 
mistakable and arresting fashion. The relative force 
of the different motives will vary with individuals. “But 
until we can rely on the last of these motives being of 
itself sufficiently powerful to restrain every individual 
member of society from the breach of social laws— 
which would seem to involve а radical change both in 
the existing social structure and in human nature— 
the social necessity of some kind of penal system, in the 
strict sense, must remain. 

In conclusion I would revert to the varying motives 
upon which the deterrent influence of punishment 
depends. Two points in particular demand notice. 
In the first place we cannot assume that penal law and 
moral sentiment will always be in harmony, and so 
reinforce one another. There may, in fact, be acute 
conflict between the two, so far as a considerable 
minority af the members of a community are concerned. 
In certain cases also they may be, so to speak, indifferent 
to one another. In either case the: logical 
situation is very radically modified, and the problems of 
punishment may in practice become very difficult. 

In the second place the influence of the different 
motives may, as we have seen, vary with the individual. 
If that be so, two consequences would ap to follow. 
On one hand—and this refers more particularly to the 
adult criminal—our penal system must be such as to 
appeal with sufficient cogency to all the motives, во 
far as the criminally disposed individual is concerned. 
On the other hand—and now we have in mind chiefly 
the juvenile delinquent—it is of capital importance that 
we should recognise as early as possible in their criminal 
career those individuals who, either by nature or 
circumstances, or both, are tending towards abnor- 
mality in their reactions to-social claims and social 
penalties. This brings us back to the crux of the whole 
situation. Means must be provided by which & know- 
ledge of the individual case may be made available, 
before the decision is taken as to how any offender is to 
be treated. The temperamentally defective individual 
may be born, the habitual criminal is largely made. It 
ought at least to be possible to prevent the making of 
criminals. Again the glaring defect of our penal 
system stands revealed. No provision whatever is 
made for the diagnosis of incipient criminality. It is 
not merely в case of ing the door after the horse is 
stolen ; it is a case of providing neither lock nor door. 
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The Use of High Pressures for Steam Turbine Installations. 
By SraxLEY S. Соок. 


“HREE different methods are available for the 
Measurement of the performance of a steam 
engine, and serve that from different points 
of view according to the particular feature of merit 
it is desired to emphasise. Thus, from the point of 
view of the manufacturer whose aim is to produce 
а turbine of the highest efficiency, that is, one which 
will convert into useful work the highest possible 
proportion of the pressure that is available in the 
steam, a figure expressing this proportion appears to 
meet the ents of the case. This 1s 
almost (that is, except for the work of restoring the 
water of condensation to the boiler) identical with 
the ‘efficiency ratio’ as defined by Willans and 
Sankey ш terms of the Rankine cycle, a ratio fot 
many years accepted as the criterion of merit of a 
steam engine. The user of a turbine, on the other 
hand, is not so interested in what may be called the 
ш efficiency of the engine, as in knowing how 
E he has to generate in 
ers in order to produce а horsepower or kilowatt 
ab output ; consequently, а more significant expression 
of the engine's efficiency from his point of view is the 
consumption in pounds of steam per horse-power hour, 
under standard conditions of steam generation. 

The latter method of statement of performance has 
also been commonly adopted, is if anything more 
familiar than the former and in a sense more, 3 
-Used without qualification, however, it gives the manu- 
facturer"of the e credit for any improvement he 
е may make or find In the vacuum or in e steam cori- 
ditions, although these are frequently taken into 
account by means of correction factors which reduce 
the consumption rate to a standard basis. . 

It must be recognised, however, that neither of these 
values supplies the user with the exact information he 
requires as to the cost of producing & unit of energy. 
It might easily be found, fór example, that as the re- 
sult of utilising higher or lower vacua the 
efficiency ratio was reduced, but all the same a better 
overall result secured as measured in pounds of steam 
per horsepower, and even actually.. At the same time, 
an improvement in' consumption rate by improved 
steam conditions and improved vacua fails to take 
into account the increased cost of generating the steam 
under the new conditions. 

A third and more comprehensive method is required 
to give an adequate measure of the performance of the 
xoi шашат It must be remembered 
that .& bine is not correctly speaking а heat 
engine, but only a part of it. The expansion which is 
carried out in the turbine is only one of the processes 
in the complete cycle of the heat engine, which consists 
also of processes of heat rejection, re-compression 
and heat reception. The complete heat engine there- 
fore includes the boiler in which heat is given to the 
steam, the condenser in which heat ib extracted from 
it, and the condensate pump and feed pump which 
restore the condensed steam to boiler pressure. 

The third method therefore relates to the heat engine 
as a whole, and aims at expressing its performance as 
& ratio of the net output, in equivalent heat units, to 
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` energy that is available for the turbine. 


the heat energy latent in the fuel consumed. Such a 
ratio is known as the overall thermal efficiency. Its 
use is clearly necessary if satisfactory comparison is to 
be made between heat engines of different types, em- 
ploying thermodynamic cycles of different character. 

Inquiry must therefore be made into the conditions 
which make for the highest thermal efficiency. Now 
if it be presupposed that the highest possible efficiency 
of heat transmission in the boiler has been obtained, and 
the highest possible intrinsic efficiency of the turbine, 
there still remains another factor of supreme import- 
ance, namely, the efficiency of the thermodynamic 
steam cycle which alone determines the ratio between 
the heat supplied to the steam and the pressure 
The turbine 
is able to use efficiently all the available energy that 
can be given to it, and it therefore remains to provide 
that the efficiency of the thermodynamic e shall 
be made as as possible subject to practical con- 
ditions. At this point the problem becomes a thermo- 
dynamic one, and this ratio is a function of the con- 
ditions of heat reception and heat rejection. > 

The law which governs this question was enunciated 
by Carnot more than a century ago. It is that ih 
order to obtain the maximum thermodynamic effici- 
ency the temperature of heat reception rhust be made 
аз high as possible and the temperature of heat re- 
jection as low as possible. In the perfect Carnot cycle 
heat is received &t & constant high temperature and 
abstracted at a constant low temperature. The heat 
received is proportional to the absolute temperature 
of reception, and the heat abstracted to the absolute 
temperature of rejection. The difference between 
these quantities of heat is the amount transformed 
into work, so that the thermod efficiency of the 
perfect engine becomes (T,— T,)/T, where T; and T, 
are the higher and lower absolute temperatures. It is 
easily seen that this ratio is increased by increasing 
T, or by decreasing Ту, or both. 

The past success of the steam engine as a prime 
mover is due to two causes, the high value of the latent 
heat of steam and its ability to work on what is known 
as the Rankine Cycle. In the latter the US ks 
stage of the Carnot cycle is replaced by the кы 
process of elevating the condensed water to bo 
pressure. The consequent reduction of negative work 
gives this cycle a ig papery superiority. 

On the other hand, employment of such а cycle 
involves в departure from the above-mentioned prin- 
ciple of heat reception at & constant maximum tem- 
perature. The heat is in fact supplied to the steam 
at а variety of temperatures. The feed water has to 
be raised from condenser temperature to the boiling 
point correspon to the pressure of the boiler. 
Evaporation in the boiler takes place at that tempera- 
ture, &nd the temperature of the steam is then raised 
continuously to the maximum temperature of super- 
heat. The thermodynamic efficiency of each portion 
of the heat so supplied is conditioned by the ratio of 
the absolute temperature of supply to the absolute 
temperature at which all the heat is abstracted in the 
condenser. 
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Now the heat given to the steam duririg the process 
of evaporation, namely, the latent heat, is a large 
proportion of the total heat supplied. For example, 
with a boiler pressure of 250 lb. per square inch, a super- 
heat of.200? Е, and a condenser vacuum of 29 in. Hg. 
the latent heat is 836 B. Th. U. per lb. of steam out of 
a total supplied of 1276 B. Th. U. per Ib. during the 
three processes just mentioned, or 65:5 per cent of that 
total. Omitting the heat required to heat the feed 
water, since, as will be seen presently, the disability of 
the low temperature of this process can be overcome, 
the total heat required for evaporation and superheat 
is 950 B. Th. U., of Which the latent heat added during 
evaporation is 88 per cent. It is clearly, therefore, of 
importance from the point of view of obtaining the 
highest thermodynamic efficiency of the cycle that the 
heat nappies during the stage of evaporation shall be 
supplied at as high a temperature as possible. The 
temperature of this of the heat reception can only 
be raised by increasing the boiler pressure. 

At the same time, an increase of the maximum 
temperature of the superheated steam will lead to 
further improvement in efficiency, since this means 
additional heat reception at the highest temperature. 
In the case of superheat, there is the additional ad- 
vantage that with a higher degree of initial superheat, 
the steam is in a dryer condition in the final stages of 
its expansion. M 

The circumstances are best visualised by means of 
an entropy temperature diagram. Fig. 1 is such a 
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SCALE OF ENTROPY 


Entropy temperature diagram for the Rankine e for steam 
bollar, pressus ago Tb., crndaneer temporare jg F. aud super. 





SCALE OF ABSOLUTE TEMPERATUR 
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with 
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diagram representing the Rankine cycle for steam with 
a boiler pressure of aso lb. gauge, a condenser tem- 
perature of 79° F., and superheat up to a maximum tem- 
* perature of тоо° F. Each stage of the cycle is repre- 
sented by a curve on the diagram, and the property of 
the diagram is that, with absolute temperature as the 
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vertical ordinate, the area vertically beneath any curve, 
or portion of a curve, which corresponds to a change of 
state is proportional to the heat taken ш or given out 
during that change. The rising curve AB represents 
the heating of the feed water to boiler temperature, 
by whatever means it is carried out; the line BC repre-- 
sents the generation of steam and is horizontal because 
this takes place at constant temperature ; the rising 
curve CD represents the superheating of the steam. 
No heat is taken.in or given out during expension in 
the turbine, so that the vertical line DE represents 
expansion of the steam down to the.temperature of 
the condenser. .In the condenser, condensation takes 
place at constant temperature, and is therefore re- 
presented by & horizontal line EA, which completes 
the cycle. The area enclosed by the cycle ABCDEA 
represents the excess of the heat taken in írom the 
boiler along ABCD, over that rejected into the con- 
denser along ЕА. This area therefore represents the 
energy which is available for conversion into work. 

The shortcomings of this cycle can be seen at a glance 
if we compare it with another cycle XYZWX in which 
all the heat received from the source is taken in at the 
highest temperature along YZ, and that rejected is 
rejected at the lowest temperature along WX. Here 
the work done is represented by the area of the rect- 
angle XYZW, whilst the heat taken in is represented 
by the larger rectangle from YZ down to the base line. 
The proportion of the work done to the heat taken 
in is much higher than in the cycle ABCDE, and this 
is clearly seen to be due to the high temperature at 
which all the heat is taken in along YZ. The under- 
lying areas of the first diagram shew us at once that, 
of the heat taken in along AB, that is, during the heat- 
ing of the cold feed in the boiler, only a small percentage 
is converted into useful work. The heat taken in along 
BC, which is the latent heat of the steam, contributes 
& larger percentage, but still considerably less than the 
maximum. Even that received along CD during the 
process of superheating, yields less than the ideal 
maximum efficiency. 3 

While the diagram thus exhibits the shortcomings 
of the Rankine cycle in comparison with ап ideal Carnot 
cycle, it is of interest to remark that similar departures 
К геатр ar ороо ши шр 
ticaluse. The internal-combustion engine, for example, 
contains an even greater d from tbe ideal of 
constant temperature reception of heat, although its 
&ctual temperatures both of reception and rejection 
are highér throughout than in the steam engine. 

Returning to the Rankine cycle for steam, it has been 
stated that the heat received during evaporation is a 
large proportion of the total heat received. That this 
is the case is readily-seen from the diagram, this heat 
being represented by the area below BC down to the 
baseline. By what is known as cascade feed heating, 
that is by heating the feed water by steam bled from 
the turbine at suitable successive stages, it is. ible 
to & large extent to eliminate that pert of the dium 
which underlies АВ, since by this process if carried out 
in its entirety the heat represented by the area from 
АВ down to the base line can be saved, at the expense 
of & loss of work which can be shown to be equivalent 
to the area АВР for each lb. of steam. To raise the 
temperature of reception of the heat absorbed durmg 
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evaporation, which in the case already considered is 
88 per cent. of the total heat absorbed along BCD, 
would clearly result in considerable improvement of 
‘the efficiency of the thermodynamic cycle. Thus not 
only high temperatures, as in the case of the adoption 
of high superheat, but also high. boiler pressures, 
lead to а substantial increase in over-all thermal 
efficiency. 

The question of the improvement of the thermal 
efficiency of the steam engine by such means is one of 
prominent interest in the engineering world at the 
present time. Advances in this direction have already 
been made for land installations, and recently we have 





witnessed an application of the same principles to marine 
work, which had been awaited with keen interest, and 
was not without an historic setting. It is just a quarter 
of a century since the first commercial application of the 
steam turbine to ine work was made in the Clyde 
river steamer the King Edward, which, built in 1901, 
has continued in successful service season by season 
up to the present time. А new vessel, which has a 
high-pressure steam installation of turbines on 
the lmes indicated above, has been t for the same 
owners and for the same service. This vessel, which 
has been named King George V, becomes'in its turn ihe 
pioneer of the new system. 





HE enthusiast who is 'éradicating' malaria by 
any or all of the well known methods, should 
cease for a while from his labours and study the short 
rt recently issued by the League of Nations and 
erred to below.! In Col. James’s words, “ He will at 
least realise Edd nk waste of effort is involved 
in measures di against the breeding-places of 
mosquitoes as а whole and even in similar n 
directed against one species. He will begin to appreciate 
-how the secret of a successful control of mans 
not'in the general knowledge that the disease is spread 
by. mosquitoes of a certain kind, but in the cular 


exact knowledge of the life history of the few individual ' 


Mosquitoes which succeed in becommg. transmitters 
of the disease.” ; j і 

This is. а refreshingly new aspect of the problem. 
The enthusiast eradicates all m itoes. He does not 
stop to distinguish а Culicine (non-malaria) from an 
Anopheline (malaria) mosquito; he is out to destroy 


them all. Now he is advised to study not only the | 


species of Anopheles which are concerned in trans- 
mission, for al] are not, but also actually to concern 
himself about infected individuals | Why should he do 
this? It is because “ Malaria is essentially a household 
. disease and particularly a disease of certain kinds of 
houses . . . . Malaria should be dealt with in the 
‘houses of the people rather than in the environment.” 
We have called tt i 
the author points out that some twenty-five years ago 
Stephens.and Christophers in their reports to the Royal 
Society’ directed attention to “fever houses.” They 
state: “We may look upon such a house and its 
accessory hovels as one infected with malaria or as 
‘a fever house.’ Such is the universal conditjon of 
European houses indeed in the remote stations situated 
in the African bush. It is in such houses that the 
malarial cachectic is living, exposed to frequent or 
even constant re-infection and in which every traveller 
staying the night is liable to infection. From such 
fever houses the majority of our cases of blackwater 
have come." : 

It has always been somewhat disconcerting that 
while, for example, in a native African ae 
more than 75 per cent. of the children may 
infected with malaria,-yet the infection rate of 
sporozoites (infective stage of the malaria parasite) 
among the anophelines may be low, less than 5 per cent. 
Once infected, however, a single mosquito becomes 

1 af Nations: Health 


Commason. 
on tbe ш каяш арат MR M орле. 
Colonel , James ta. EL/Malana/57) (т зо. 
Geneva: Taupe of Маро; Phebe Consus onl Gn Len 1915.) 
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this a new aspect of the problem, but . 


Malaria and the Mosquito. 


exceedingly dangerous; how much so is shown by the 
fact that a mosquito which has lived (in captivity) 


.I-3 months and has bitten nearly half a hundred 


people in that time may still have numerous sporozoites 
ш its salivary glands and is consequently still potent 
for mischief. But, on the other hand, if not bitten 
oneself, one may.draw comfort from the fact that a 
mosquito is gradually ing itself of infection by 
biting other people, so that while 85 per cent. of 
mosquitoes showed a salivary glands infection on the 
soth day, on the 7oth day this was reduced.to ao 

cent. (the glands, moreover, containing but tow 
sporozoites), the mosquitoes having bitten about a 
ple in the interval. This at first sight appears 
inconsistent with the previous statement, but the 


difference lies in the fact’ that in the first case the 


mosquitoes’ stock .of sporozoites in the glands was 
being replenished by the oocyst stage present in the 
stomach, as shown by dissection, while they were 
absent in the second case. ~ ` 

Col. James's observations lead him to formulate 
some very important conclusions, namely, that “іп 
Nature the only mosquitoes wbich succeed in trans- 
mitting malaria are those rare individuals who happen 
to pass their lives ii conditions which resemble very 
closely those which we have found to be essential'for 
the successful transmission of the disease in experi- 
mental work ” and of these “‘ not many will ultimately 
become infective.” Let the sanitarian then pause and 
study the individual infective mosquito in the fever 
house. Here is the real centre of gravity. 

Among interesting data with regard to the Ше of the 
malaria ite in the mosquito are those concerning 
the persistence of oocysts and sporozoites, the young 
and.the mature stages of the malaria parasite in the 
stomach and salivary glands respectively of captive 
hibernating mosquitoes, a persistence which is held to 
explain p attacks of simple tertian malaria in 
Nature in the early spring in northern latitudes. 

The report concludes with a study of the infected 
cases from the clinical and microscopical sides. They 
suggest that we shall have to revise somewhat our 
idea of the Golgi cycle in relation to the temperature 
chart, but in blood work we must never fo that 
the peripheral blood is almost certainly not same 
thing as that of the spleen or marrows. Very prudently, 
we consider, the author refuses to sail on the troubled 
sea of immunity where shipwrecks are inevitable. The 
report is written in an agreeably clear fashion with an 
absence of assumption of authority quie WW 
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Obituary. 


Pror. J. G. Anax, C.B.E., F.R.S. 
(S Eo ADAMI was а great pathologist, though 
not а ' laboratory man’ in later years. A scholar 
and Darwin prizeman of Christ’s College, Cambridge, 
he took a first class in the Natural Science Tripos, then 
studied in Paris with Pasteur and Roux, in Breslau 
with Heidenhain, and in Cambridge with Roy and 
Michael Foster. Afterwards he became John Lucas 
Walker student, and at the early age of thirty, professor 
of pathology and bacteriology at McGill University, 
Montreal. Through his inspiration, Sir Humphry 
Rolleston has written: “а continuous stream of 
pers " issued “ from his laboratory dealing with all 
Frenchie of pathology and its application to other 
sciences. He was awarded the F.R.S. in 1905 and 
the Fothergillian gold medal of the Medical Society of 
London in 1974. Не was an ex-president of the 
Association of American Physicians, a fellow of both 
Jesus and Christ’s Colleges, and held many honorary 
degrees. During the War, Adami became assistant 
director of Medical Services in the Canadian Army, for 
which he received the С.В.Е. A member of the War 
Office Committee on the Medical History of the War, 
he published in 1918 vol. x of the “ War Story of the 
Canadian Medical Corps." He was chairman of the 
Committee on Bacteriological Procedures, Medical 
Research Committee, and was largely nsible for 
the standardisation of Wassermann technique in the 
laboratories of Great Britain. 

Adami’s greatest contribution to science was the 
“ Principles of Pathology.” The first volume on 
general pathology, published in 1908, marked an 
epoch. It was, as stated in the preface, “not a mere 
record and description of phenomena, but an attempt 
to analyse those phenomena in an ordinary manner." 


It contained his exposition of inflammation and his 


original and helpful classification of neoplasms upon 
an embryological basis. Four years later he pub- 
lished with his friend Dr. John McCrae, of McGill 
University, his popular text-book of pathology. Other 
contributions to science included “ The Physiology and 
Pathology of the Mammalian Heart ” with Roy (Phail. 
Trans.), Pictou cattle disease, and a survey of the 
1918 influenza epidemic in the British Army. In 
his Croonian lectures on adaptation and disease, de- 
livered at the Royal College of Physicians in 1917, 
Adami argued against the doctrine that i 
characters are not transmitted. He was greatly in- 
terested in the problem of malignancy, and in the 
Medical Journal and Record, New York, August 18, 
1926, controverted the view “that one particular 
order of microbe is concerned in the production of all 
malignant tumours ;” he believed that the colloidal 
lead treatment was an ' advance.” 

Adami accepted in 1919 the arduous post of vice- 
chancellor of the University of Liverpool By his 
broad and practical outlook on life, his buoyant energy, 
his genial friendship, and -his high ideals, he ennobled 
the University and the City of Liverpool and brought 
the two into closer and more intimate relationship. 
He faced his gradually failing health with unflinching 
courage, carrying out his duties to within & few weeks 
of his death. ERNEST GLYNN. 
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TEx news of Vice-Chancellor Adami’s death came as 
a great shock to his personal friends, and no man 
had more: for so great was his passion for pleasant 
intercourse, and his enjoyment of human fellowship, 
that he sought and made firm friendships where other 
men would have only multiplied acquaintances. То 
meet him was & pleasure which he always actively 
developed, striking sparks from stones, and even 
finding entertainment in dullards. Doubtless it was 
partly this side of his character which found satis- 


“faction in the very onerous post of vice-chancellor in 


the midst of this busily employed provincial city: a 
post which he filled with distinction, and with a grace 
which few could imitate. Not very different was 
that other interest which could leave no medical 
problem untouched, and carried him, enthusiastically 
always, through the wide-spread fields of knowledge 
in the subject of which he was a master, ever curious 
to meet new developments and always ‘with the firm 
hand which what others were satisfied with 
merely touching. 

Gifted with this spirit of adventurous and penetrating 
curiosity, a man of incessant industry, and with a 
natural facility of expression and delight in exposition, 
his scientific papers and lectures have since his earliest 
days excited marked admiration: and to many it 
was a matter for regret that this more widely-known 
side of his activities was submerged in the daily 
routine of an administrative post. However, in 
Liverpool, an occasional lecture to a local society ' 

tly disclosed the talents which his administrative 
duties otherwise concealed: and even to those to 
whom his main subject was a closed book, he was a 
shining example of the light which the University 
as rue in the lives of the younger generation to 
which he patiently struggled to make it more and more 
accessible. 

Resident long in Canada, familiar with methods of 
co-operation better known there than in our more 
conservative home-surroundings, Adami was sincerely 
&n &dvocate of modes of procedure, methods and 
manners of organisation; which are not quite our own : 
and this advocacy was not without some discovery 
that habits and tastes were not readily remodelled. 
Such surprises must come to every man of action who 
ventures into new fields, and there the weaker spirit 
fails. Adami’s spirit never flinched. Through every 
temporary conflict his buoyancy survived, and the 
geniality of his character helped him ably to overcome 
any lingering remnant of hostility. E 

Nor is this perhaps without some application to the 
endeavours in medical progress with which Adami has 
been most closely associated in the last few years of 
his Ше, Cancer, аз he phrased it, is a kiler, therefore 
it must be fought, and that by team-work. Absolute 
sincerity, tremendous enthusiasm, great breadth of 
knowledge and keenness of insight, and yet opposition, 
as natural as the clouds, which he somehow failed to 
understand. 

Splendid gifts, sturdily continued efforts, great en- 
deavours, all carried in а nature that was poised and 
balanced as by an internal gyrostat of goodwill and 
honourable intention; none of these qualities have 


454 


NATURE 


[SEPTEMBER 25, 1926 





been without success in the realms of science, medicine, 
and affairs. In liverpool his efforts to strip the 
University of its shell and bare it to the life of the City 
have left а permanent effect of greatest value, by 
which he will be remembered here for many years to 
come. Vale! ‚ J. S. MAcpoNaALD. 





Dr. J. L. E. DREYER. 
ON September 14, Dr. John Louis Emil Dreyer died 
at the age of seventy-four years from an illness which 
he had resisted for the greater part of & year with an 


astonishing vitality. By his death astronomers are. 


deprived of the presence of one of the most distinguished 
historians of their science. There are others who have 
treated the history of astronomy more comprehensively, 
but within the wide range of his labours there is certainly 
none who has excelled Dr. Dreyer in the combination 
of learning, sagacity, scbolarly precision, and clear and 
well proportioned exposition. 

Dr. Dreyer was descended from а family which had 
long been distinguished, largely as soldiers, in the 
public service*of Denmark. The son of Lieutenant- 
General F. Dreyer, he was born at Copenhagen in 1852 
and was educated at the University of Copenhagen. 
In 1874 he came to Ireland as astronomer at Lord 


< Rosse’s Observatory at Birr Castle. Lord Rosse’s 


famous telescope had been found to be specially adapted 
to the observation of nebulæ, and Dreyer in consequence 
embarked оп the study of перша, with which, next to 
his studies in the history of astronomy, his name is 
most closely associated. In 1878 his work on nebule 
was interrupted by his appointment as assistant 
astronomer at the Royal Observatory at Dunsink, but 
it was revived on his appointment in 1882 to be director 
of the Observatory. While at Birr he prepared 
for publication the whole series of observations made 
with Lord Rosse’s telescope from 1848 to 1878, published 
by Lord Rosse in the Transaztions of the Royal Dublin 
Society, 1880, and he also published a supplement to 
Herschel's catalogue of nebule with numerous cor- 
rections. At Armagh, in addition to minor studies 
on nebule, he produced in 1888 the “ New General 
Catalogue of Ne and Clusters of Stars,” included 
in the forty-ninth volume of the Memoirs of the Royal 
Astronomical Society, which, with his two supplementary 
catalogues published in the same series in 1895 (vol. 51) 
and 1908 (vol. 59), form the standard catalogues to 

which reference is always made. І 
While а& Dunsink, Dreyer joined Copeland in 
founding an international astronomical journal called 
Urania, the first number of which appeared in January 
1881. In July of that year its name was changed to 
Copernicus. The last number appeared in June 1884. 
The editors contributed their full share of reports and 
articles, and the journal.is full of matter which, after 
more than forty years, remains both interesting and 
instructive. Dreyers most important contribution 
was his “ New Determination of the Constant of Pre- 
cession," vol. 2,-pp. 135-155, which, though never 
adopted in practical work, was used by Newcomb in 

his classical determinations. 

At Armagh Dreyer produced in 1886 the “ Second 
h Catalogue of 3300 Stars,” but his subsequent 


publications have’ been: restricted to nebule and. 


astronomical history. In 1890 he produced “ Tycho 
NO. 2969, VOL. 118] 





Brahe, a Picture of Scientific Life and Work in the 
Sixteenth Century.” Danish patriotism has given 
rse to much research on Tycho Brahe, but Dreyer 
found no scholarly biography, which should at once 
establish the facts in the light of the evidence available 
and at the same time place Tycho in his true position 
in relation to the progress of astronomy and to the life 
and thought of his time. Dreyer’s volume, which is 
as illummating as it is scholarly, supplies this want. 
In 1913 he began the publication of a complete edition 
of Tycho's works, of which ten volumes have арреагей 
and the remaining four are stated to be complete in 
manuscript. This edition must probably be regürded 
as in the main a work of piety. The preparation of 
the text must have been a rious The notes, 
in Latin, are brief, but exhibit the editor's usual scholar- 
ship. He has among other things taken the pains to 
discover what editions of the classics Tycho used. 

In 1906 appeared Dreyers “ History of Planetary 
Systems from Thales to Kepler.” The history of 
planetary systems for those ages is practically the 
history of astronomical theory. Неге as usual we find 
that mastery of authorities and that sober judgment in 
weighing doubtful evidence that we should expect from 
ascholar alone, combined with that skilful interpretation 
and sympathetic exposition that only an astronomer 
could give. Dreyer returned to parts of this subject 
in two papers contributed to Monthly Notices of the 
Royal Astronomical Soctety in 1917 and 1918, in which 
he effectively disposed of the long prevailing idea that 
Ptolemy’s star catalogue did not rest on his own 
observations, but on those of Hipparchus or Menelaus 
reduced to his own time. In 1920 he succeeded, 
largely as a result of research on manuscripts at Oxford, 
in restoring the original form of the Alfontine Tables 
(Mon. Not. R.A.S., vol. 80, pp. 243-62). He took the 
leading- part in the editing of Sir iam Herschel’s 
“ Scientific Papers,” published in 1912, and a very 
large share in the volume which the Royal Astronomical 
Society has recently produced on the first hundred 
years of its history. 

- Distinctions came as a matter of course. In 1916 
Dreyer received the gold medal of the Royal Astro- 
nomical Society, of which he was president from 1923 
until 1925. He received the honorary degree of D.Sc. 
from the University of Belfast, and of M.A. from the 
University of Oxford, in which city he had settled on 
his retirement from Armagh in 1916. 

In private life Dreyer was unobtrusive, but accessible. 
He spoke quietly, and with the same deliberation and 
authority with which he expressed himself in public. 
His learning was always a ble to those who wished 
to benefit » it, and he will wed missed. His 
wife, a daughter of John Tuthil, of Kilmore, Co. 
Limerick, whom her friends hold in affectionate re- 
membrance, died in 1923. He-leaves three sons, all 
distinguished in the fighting services of the British 
Crown, and one daughter, who is married to Mr. 
Warham Shaw-Hamilton, late of Dartan, Co. Armagh. 





Mz. J. Н. Моммкру, C.B.E. 


Tue death of John Howard Mummery on August 3o, 
whilst on a holiday visit to Cornwall, deprives the. 
world of an eminent microscopist. Born on January 19, 
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x847, he was educated privately, previous to entering 
the medical school of University College Hospital. 
After qualifying as & member of the Royal College of 
Surgeons, and taking his L.D.S. diploma, he joined 
_his father, à well-known dental surgeon and research 
worker, in practice in Cavendish Place, London, W. 

During his studentship, whilst working under 
Sharpey, Mummery showed great aptitude for micro- 
scopic technique ; this bent he developed to & remark- 
able degree. Specialising in dental histology, ad- 
mittedly one of the most difficult branches of the art, 
he achieved‘ a world-wide reputation. His most 
important papers were contributed to the Philo- 
sophical Transactions of the Royal Society, and include 
* Some points in the Structure and Development of 
Dentine," Ser. B, vol. 182, 1892; “Оп the D istribu- 
tion of the Nerves of the Dental Pulp,” Ser. B, vol 202, 
1912; “On the Process of Calcification in Enamel 
and Dentine,” Ser. В, vol. 205, 1914; “Оп the 
Nature of the Tubes in Marsupial Enamel and its 
Bearing on Enamel Development,” Ser. B, vol. 205, 
1914; " On the Structure and Development of the 
Tubular Enamel of the Sparide and-Labride,”’ Ser. B, 
vol. 208, 1914; “The Epithelial Sheath of Hertwig 
in Man, etc.,” Ser. B, vol. 209, 1919; “ On the Nerve- 
end Cells of the Dental Pulp,” Ser. B, vol. 209, 1920. 
Of these, the most remarkable is that dealing with 
the final distribution of the nerves of the dental pulp. 
Here was a problem the solution of which had been 
attempted by many workers; by dogged patience 
Mummery succeeded in demonstrating the passage of 
fine neuro-fibrils into the dentinal tubes. His work, 
too, on enamel tends to prove that this tissue is not 
wholly inorganic in structure but possesses an organic 
content, and is capable of exhibiting a vital reaction 
to injury and disease. ` 

It is impossible here-to allude to all of Mummery's 
numerous papers, dealing not only with the histology 
of normal tissues, but also many others of & patho- 
logical nature. These are to be found in the Trans- 
actions of tke Odontological Society of Great Britain, 
Proceedings of the Royal Society of Medicine, and various 
British and foreign medical and dental journals; his 
last, “ The Pathol of Chronic Perforating Hyper- 
plasia of the Pulp,” appeared in the British Denial 
Journal within a month of his death. 

In 1919 Mummery published his text-book “ The 


Microscopic Anatomy: of the Teeth," which at once 
became popular with students. A second edition in 
1924 was enlarged to include the general anatomy of 
the teeth, both human and comparative, and will no 
doubt remain a standard text-book for years to come. 

Mummery was в first-class draughtsman, and his 
publications are enriched and their value enhanced by 
his own delightful drawings, in addition to the photo- 
micrographs of his brilliant sections. He was also a 
water-colour painter of considerable merit. 

It is given to but few to remain in active work, with 
intellectual powers undiminished, for four score years. 
To his intimate friends Mummery never appeared old. 
After visiting him in his study one came away stimu- 
lated by the suggestions emanating from his fertile 
brain, and steeped in admiration of his broad and 
catholic outlook. А 

Мапу honours came to Mummery ; he was а past 
president of the old Odontological Society of Great 
Britain, and the first president of the Section of 
Odontology of the Royal Society of Medicine, which 
Society afterwards elected him an honorary fellow. 
The Royal College of Surgeons of England elected him 
& fellow and awarded him the Sir John Tomes Prize in 
1897. He was & past president of the British Dental 
Association, and chairman of its representative board. 
International honours were also his; the University 
of Pennsylvania gave him its D.Sc. degree; he was 
president of the sixth International Dental Congress, 
and was awarded the Miller Prize by the International 
Dental Federation in 1922 for his original research in 
dental histology. During the War he acted as super- 
intendent and registrar of the Maxillo-Facial Hospital, 
for injuries of the face and jaws, at Kennington, and 
for his services there received the C.B.E. 

Mummery will ever rank among the worthies of his 
profession, as a distinguished follower of Thomas Bell, 
James Salter, John and Charles Tomes. M. Е. H. 


WE regret to announce the following deaths: 

Prof. F. W. Gamble, F.R.S., Mason professor of 
тоо. апа comparative anatomy in the University 
of Birmingham, on September 14, at fifty-seven 
years of age. ^ 

Dr. A. W. Rowe, ү medallist of the Geological 
Society in rgrr, who was i ed for his 
researches on the zones of the White Chalk of Kent 
and Sussex, on September 17. 


"News and Views. 


On September 17, the Morning Post published а | alchemist’s dream of 


Reuter message from Berlin to the effect that Profs. 
Paneth and Peters of that city had, after years of 
experimenting, succeeded in transforming hydrogen 
into helium “with the aid of particles of metal." 
This announcement, if correct, is of great importance 
and will evoke even more interest than the claim by 
Miethe and Stammreich to have transmuted mercury 
into gold. The two claims differ, however, in the 
important respect that whereas the experiments of 
Miethe and Stammreich, and of Smits, indicated 
disintegration of heavy atoms into lighter ones, those 
now announced involve the synthesis of an element 
from a lighter one, thus more nearly approaching the 
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the relatively light 
base metals into the heavier gold and silver. 


To judge by the published literature, recent efforts 


-at the transmutation of elements seem to have been 


concentrated on disintegrating heavy atoms—a course 
doubtless suggested by radio-active disintegration and 
by Rutherford's transmutation experiments with 
a-particles—but modern views on atomic structure 
also adumbrate the possibility of synthetic trans- 
formations. According to these views the hydrogen 
atom consists of one ‘positively charged unit of elec- 
tricity (a proton) with a single electron revolving 
round it; and the helium atom contains a nucleus 


^ gcientific education ; 
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of four protons and two electrons with two external 
electrons ; so that the problem, on paper, consists in 
condensing, as it were, four hydrogen atoms into one 
helium &tom, or of bringing into close aseociation 
four independent protons and two electrons. No 
particulars &re yet to hand concerning the methods 
adopted by Profs. Paneth and Peters, for the state- 
ment “ with the aid of particles of metal ” 18 mean- 
ingless as it stands. The experimental difficulties 
must be very great, not only in obtaining the energy 
necessary for such a change, but also in applying it 
under the appropriate conditions. Moreover, helium 
is an ‘atmospheric gas, and traces of it are extremely 
difficult to ehminate by the methods of evacuation 
and adsorption at present in use; so that belief or 
diskelief in the Reuter message must be reserved 
pending further and more definite evidence. 





Тнк German Scientific and Medical КӨК 


(Gesellschaft Deutscher Naturforacher und Ärzte) 
has now issued & handbook of the eighty-ninth 
assembly at Düsseldorf on September 19-26. From 
May to October of this year there is in Düsseldorf an 
exhibition for Hygiene, Social Welfare, and Physical 
Exercises: ‘Gesolei’ (GEsundheitspflege, SOziale 
Fürsorge, und LElbesübungen). A series of separate 
societies hold ther meetings at the close of the 
association assembly, which has therefore something 
of the character of а federation. . Excursions include 
Bonn, Eifel, Neanderthal, and Holland, but chiefly 
the Rhine-Westpbalian industrial area, for example, 
the Leverkusen dye-works. Dfisseldorf is not now 
in the occupied area, but it has been occupied and is 
still near the occupied area. Asin Innsbruck in 1924, 
the emotional undertone of the meeting may emphasise 
that political boundaries cannot divide the solidarity 
of civilisation (Kulturgemeinschaft). 

Tue Press bureau at Düsseldorf is in charge of Dr. К. 
Plohn, and two lands of abstracts will be prepared—a 
general report for the daily Press and detailed abstracts 
for the technical Press. Those using the Press bureau 
are asked to acknowledge its assistance by sending 
two copies of any published report. The long list 
of papers to be presented is arranged in 34 sections. 
Sections r to 15 are the scientific sections. Section 
15, presided over by Dr. Rein, is concerned with 
and to the discussion on 
educational reform medical members are particularly 
invited. The remaining sections, 16 to 34, are 
medical, but 16 deals also with the general history of 
science. The chiet addresses will appear in Dis 
Naturwissenschaften and also as Verhandlwwgem, to 
be obtained by members and Teiltehmer for 4:50 
gold marks either in Düsseldorf or by sending to the 
Gescháftstelle der Gesellschaft, Leipzig, Gustav-Adolf 
Strasse 12, to the public through booksellers for 6 
gold marks. 


A vivip and intriguing discussion of possible 
developments in the cotton industry, by Dr. W. 
Lawrence Balls, will be found in the pages of the 
Ninetsonth Contury for August. Dr. Balls points ont 
that cotton as a crop suffers from the fact that it 
inevitably competes for space which is suitable for 
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a food crop, a competition in which the scales are 
weighted against it in the long run by the continual 
growth of population ; on the other hand, some forms. 
of its new competitor, artificial silk, are made from 
wood pulp and can be nourished by the spaces in, 
the world that are not available for arable cultivation. -7 
Reference is made to the difficulty met with by the 
grower in the new areas trying to develop cotton pro- 
duction, when he tries to learn what demands the 
industry makes as to quality in his crop. The industry 
is so complicated, and divided into so many water-tight 
compartments, that from different types of spinner 
&nd weaver different and often contradictory demands 
&re emphasised, often on very inadequate because too 
specialised experience. From that point forward, 
Dr. Balls indicates’ the inestimable value of the 
formation of. the British Cotton Industry Re- 
search Association and the Empire Cotton Growing 
Corporation; these two organisations have made it 
possible * for the man from overseas to learn more ina 
day than he could formerly glean in & month, while 
the mil manager has become independent of Prees 
stunts." The growing exten&ion and improvement in 
technique in the production of artificial silk have 
undoubtedly brought about a new stage in the 
development of the cotton industry. Much interest 
therefore attaches to Dr. Balls’ forecast, which he 
admits is heterodox, that whilst cotton will retain 
its place as a ‘structural’ material it will lose it as 
а mere ‘ covering’ material; a change that implies - 
а considerable shrinkage in volume of the cotton 
industry coupled with speciahsation in quality, both 
of raw product and manufactured article. 


Pror. .Јонн M. COULTER- gives an account of the 
new Boyce Thompeon Institute for Plant Research 
at Yonkers, New York, in the Scientific Monthly for 
August. This account, with its accompanying photo- 
graphs, shows how private endowment in the United 
States has supphed an instrument for fundamental 
research upon plants which has no counterpart in Great 
Britain. Theonly endowed institute which is directing 
research into fundamental problems of plant culture in 
Britain is the John Innes Horticultural Research 
Institution, which, under the late Dr. Bateson, obtained ` 
world-wide recognition as a centre of investigation 
into genetics, and under its new director, Sir Daniel 
Hall, may be expected to widen its field of attack. 
The new Boyce Thompson Institute provides a 
laboratory and greenhouse equipment for the study 
of the plant under controlled conditions which far 

exceeds that at the disposal of any British research 
station whether supported by public funds or private 
endowment. Col. W. Boyce Thompson was impressed, 
in making his liberal endowment of the institute that 
bears his name, with the dependence of the whole 
population upon plarts and ther products. In a 
crowded 181е like Britain this is even more impressed 
upon the consideration of both Government and liber- 
ally minded citizens, and though the resources 
provided by the State may not permit of such 
extensive researches upon physiological problems of 
plant development and growth, the annual reports for- 
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1925 of such stations as Long Ashton, near Bristol, 
and East Malling in Kent, which have recently been 
issued, show what extensive and thoroughly scientific 
work into problems of frmt and vegetable culture is 
in progress. 

` East Malling Research Station has now been 
established for some fourteen years, whilst Long 
Ashton commenced work about the beginning of the 
century. Both these stations have to confine them- 
selves to frut and vegetable problems, but for many 
years the Edinburgh Botanic Gardens have been noted 
for their experimental study of problems of pro- 
pagation with both garden and greenhouse plants. 
Valuable aid in the study of commercial greenhouse 
plants 18 also given now by tbe Cheshunt Station in 
tbe Lea Valley, which has been associated both with 
Rothamsted and with the Department of Plant 
Physiology of the Imperial College of Science апа 
Technology. А brief account of the work of this 
station from the pen of Prof. Mangham, appears in 
Modern Science for. August 1926. . 

Tug Chemist and Drwggisi for July то contains a 
beautifully illustrated account of the chief botanical 
gardens of Europe, and also а separate account, with 
equally charming illustrations, of the wonderful 
gardens established by the late Sir Thomas Hanbury 
at La Mortola. British botanists will be interested 
in both these articles, and many of them will have 
benefited by the generous pohcy pursued at La 
Mortola ш the distribution of seed to British botanical 
departments. Another article of considerable interest 
in the same issue is the account by Prof. Jan 
Muszyński, of Vilna, of the medicinal-herb fair held 
annually at that town on June 24. No fewer than 
122 different lnnds of herbs arp collected and offered 
for sale by the peasant drug harvesters at the annual 
fair, and as the author, who is professor of materia 
medica at the University, points out, recent work on 
vitamins, hormones, etc., rather stresses the fact 
that the herb may mean considerably more in 
therapeutics than the pure drug extracted from it. 


THERE are во many phenomena in connexion with 
the reception of long-distance radio signals that it is 
very difficult to give satisfactory explanations of the 
variations in the intensities of the signals... Mr. L W. 


Austin in the Journal of the Washington Academy 


(vol. 16, р 398) gives а résumé of measurements made 
by the Bureau of Standards on these signals and on 
&tmospheric disturbances during 1925. One of the 
methods used was to compare the intensity of the 
received signal with that ofvan artificial signal of 
adjustable intensity produced by a local radio fre- 
quency generator. The principle of the method is 
identical with some of thoee used in Europe. No 
certain relationship has been discovered between 
sunspots and abnormal signals. To do this a com- 
‘plete study over at least one complete sunspot cycle 
would be necessary. Directional measurements on 
the atmospheric disturbances were made at frequencies 
of 21 4 and 15 kilocycles at the U.S. Naval receiving 
stations at Colon and Balboa, the two ends of the 
Panama Canal. During the dry season, that 15, from 
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January 15 to Apri т, the disturbances at both 
stations come almost entirely from the direction of 
the high Andes in Northern Colombia. When the 
dry season is over, local storms begin and disturbances 
coming from the low .mountains of the isthmus are 
prominent. In midsummer the direction of the 
incoming disturbances at Colon is roughly south-east, 
while at Balboa the direction of the disturbances is 
north ог north-west, The observations prove that 
both stations give equally good reception to signals 
coming from the north during the dry season, but 
during the rest of the season the Colon station shonld 
give much better reception. Observations in Washing- 
ton show that in winter the prevailing afternoon 
disturbances seem to come írom the direction of 
eastern South Атепса or possibly from África. In 
summer the direction is. south-westerly, apparently 
from Mexico or the south-western United States. 
This agrees with the hypothesis that disturbances 
generally origmate over land and are most intense 
in-the afternoon and evening im the regions where the 
sun passes very nearly overhead. 


Mr. J. T. Cusworrs, Upperthorpe, Sheffield, sends 
us a copy of notes made by him during the severe 
winter of 1885~6 on the vitality of a frog which was 
frozen in the centre of a block of solid 1ce. At the 
end of eight weeks the block of ice was carefully 
broken, and the frog, which was frozen stiff, was 
placed near a fire, In less than half an hour 1{ was 
leaping about. Mr. E. G Boulenger, director of the 
Aquarium at the Zoological Gardens, Regent’s Park, 
has been good enough to send us the following 
cofhments upon this communication: “It is well- 
known that batrachians and fishes may revive after 
having been frozen stiff for several months. So far 
as І am aware, however, exactly how long life may 
be thus suspended is not established In the rivers 
of Siberia, which may be frozen solid, fishes are 
often imprisoned for months on end and during such 
period aseume a rigid condition, their vrtal functions 
being temporarily suspended. This fact suggested 
experiments in the freezing of live fish for transporta- 
tion, and some were conducted in Switzerland and 
America several years ago. As a result of these, it 
was found that fish could be frozen stiff for from two 
to three months, showing no signs of ill-health, when 
thawed, as a result of their prolonged imprisonment. 
The fish which in certain parts of America are now 
sometimes transported on а commercial scale em- 
bedded m ice, are first placed 1n a closed tub of water 
into which oxygen under pressure is introduced. 
After being kept.just above freezing-pomt for three 
days they are frozen sold. The blocks of ice con- 
taining the fish are then removed from the tubs and 
are surrounded with heat insulating paoking. Under 
such conditions they can be kept in cold storage until 
wanted. The cost of transporting live fish in water 
is prohibitive, about ten gallons being required for 
each pound of fish. The freezing method therefore 
saves expense,” 

Pror. J. W McBain, Leverhulme professor of 
physical chemistry, who for twenty years has been 
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on the staff of University College and the University 
of Bristol, has now accepted an appointment at 
Stanford University, California, U.S.A., where he 
will take up his duties after Christmas of this year. 
Miss M. E. Laing and Miss M. H. Norris have also 
been appointed to the staff of Stanford University. 


THE Mineralogical Society, which was instituted on 
February 3, 1876, has just celebrated its jubilee in 
London. The programme included visits of delegates 
from foreign mineralogical and geological societies 
and invited guests to the British Museum (Natural 
History), Sonth Kensington, and to other museums 
and institntions in London; a conversazione in the 
Geological Society’s Roonis at Burlington House on 
September 21; and a dinner at the Connaught Rooms 
on the following evening. The celebration in London 
was preceded by an excurmon (September 12-18) to 
Devon and Cornwall under the direction of Mr. Arthur 
Russell, and is to be followed by an excursion 
(September 23-30) to the north of England under the 
direction of Prof. A. Hutchinson. 


Тнк news columns of the daly papers during the 
past few days have contained long accounts of the 
disastrous hurricane which visited Florida оп: the 
night of September 17. According to the New York 
correspondent of the Times, the coastal region from 
Palm Beach to Miami was the area most affected, 
and it is estimated that 800-1500 lives were lost. 
The maternal damage is put at 30,000,000. In 
Miami, wooden houses were ripped apart, concrete 
houses broken from their foundations, ‘ skyscrapers ’ 
were badly twisted, small shipping were lifted into 
the Royal Park, and the new docks were destroyed. 
The wind is stated to have reached a velocity of 
130 miles per hour, and the first visitation lasted nine 
hours. Farther north there were alsó damage and 
casualties. The West Indies is one of the five regions 
of the globe where these violent tropical cyclones 
occur. When such storms arise in or near the West 
Indies, they generally pursue & curved path towards 
the north-west or into the Gulf of Mexico and then 
north-eastward along the Atlantic coast. They lose 
their violence as they pass into the temperate zone. 
The Galveston hurricane was apparently of even 
greater violence than that which has just occurred 
It occurred 1n the same region on September 8, 1900, 
and on this occasion 6000 lives were Jost and 6,000,000}. 
worth of damage was done. The wind velocity was 
estimated as 120 miles per hour, and much destruction 
was caused by high tides and a storm wave. These 
storms occur in the West-Indies most frequently 
between August and October It seems a little 
remarkable that buildings of the character of 
‘skyscrapers’ should ever have been erected in a 
region which 18 known to be hable to these violent 
tropical cyclones. 

AN attractive series of lectures or popular ' talks,’ 
calculated to interest the most diverse tastee, has 





been arranged for the comung winter on behaH of: 


King Edward's Hospital Fund for London. The 


lecturers and subjects announced are gs follows: | 


Mr. Н І. Baird on seemg by wireless (October 7); 
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Air Vice-Marshal Sir & Sefton Brancker on flying to-day 
and to-morrow (October 14); Mr. W. E. Garner on 
liquid air (November r2); Sir Richard Paget on the 
artificial production of the human voice (November 
19); Mrs Rosita Forbes on her trans-Saharan journey 
(November 25); Dr. Ezer Griffiths on the romance 
of refrigeration (Noyember 26). The lecture hour in 
each case is 5 р.м. The fact that these distinguished 
people are giving their services, and that the charges 
for the lectures are moderate, should insure that King 
Edward's Hospital Fund derives congiderable financial 
benefit from the lectures, details of which can be 
obtained from the secretary of the Fund, 7 Walbrook, 
London, Е.С.4. 


Ir has been pointed out that the table in the 
article on “ Patent Office Statistics ” in NATURE for 
September 18, p. 428, contains errors arising from 
the fact that ‘inclusive’ salaries and those carrying 
bonus. are shown intermingled in the estimates. The 
writer of the article has accordingly prepared the 
following corrected table : 





Total af 























A sHoRT manual on First Order Triangulation, by 
Rev. C. V. Hodgson, forms Special Pwblicahon 
No i20 of the United States Coast and Geodetic 
Survey. Its purpose is to summarise the methods 
employed in executing first-order tnangulation and 
base measurement. The Survey now uses Ше term 

' first order’ in place of the term ' precise’ or its 
earlier equivalent "primary. First order triangula- 
tion must have an average triangle closure of about 


'i* or les, and a maximum closure not exceed- 


ing 3'. The closure in length upon а measured 
base must not exceed an error of 1/25000. The 
pamphlet contains chapters on instruments, organisa- 
tion of parties, routine, sources of error, field com- 
pütations, and base-line measurement. It ıs essen- 
tially practical, and pays little attention to theoretical 
considerations. 


A cATÉLOGUE (Dept. No. 3, August) of second-hand 
books on natural history has reached us from Messrs, 
W.andG Foyle, Ltd., 121 Charing Cross Road, W.C.2. 
It should be seen by readers on the look-out for natural 
history books, the range being large and the prices low. 


Dr. С. W. SriLES, secretary of the International 
Commission on Zoological Nomenclature, informs us 
that a new (Enghah) edition of the International Rules, 


е 
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together with the summaries of ‘Opinions’ 1 to go, has 
been printed in the Proceedings of the Biological Society 
of Washington, D.C., уо]. 39, pp. 75-104, July 1926. 
Copies can be obtained from Dr. Thomas E. Snyder, 
the Secretary of the Society (address: Bureau of 
Entomology, U.S. Dept. of Agriculture, кенин, 
D.C.), price 1 dollar. 

APPLICATIONS &re invited for the following appo: 
ments, on or before the dates mentioned :—А chernist 
for research work on the evaporation rates and the 
ignition temperatures of vapours, of certain inflam- 
mable spirits used in industry as solvents, under the 
Safety in Mines Research Board—The Under-Secretary 
for Mines, Establishment Branch, Mines Department, 
Dean Stanley Street, S.W.1. (September 29). А head 
of the mining department of the Central School of 
Science and Technology, Stoke-on-Trent—The Clerk 
to the Governors, Town Hall Hanley, Stoke-on- 
Trent (September зо). Ап assistant for technical 
records work in connexion with the Department of 
Scientific and Industrial Reeearch— The Secretary, 
Department of Scientific and Industrial Research, 
16 Old Queen Street, Westminster, S.W.1 (October 4). 
A senior lecturer ın electro-technics at the 
University of the Witwatersrand—-The Secretaty, 


Office of the High Commissioner for the Union 
of South Africa, Trafalgar Square, W.C.2 (October 
15). An engineer to take charge of the section 
of Wood Preservation of the Forest Products 
Research Laboratory at Princes Risborongh—The 
Secretary, Department of Scientific and Industrial 
Research, 16 Old Queen Street, Westminster, S.W.1 
(December 1). A director of agriculture in the 
Territory of New Guinea—The Official Secretary for 
Australia, Australia House, Strand, W.C.2 (December 
15) Ап assistant lecturér in agriculture at the South- 
Eastern Agricultural College, Wye, Kent—The Secre- 
tary. Junior professional assistants in the Meteoro- 
logical Office—The Secretary, Air Ministry, Adastral 
House, Kingsway, W.C.2. A senior woman library 
assistant at the School of Oriental Studies — The 
Librarian, School of Oriental Studies, Finsbury 
Circus, Е.С.2. А laboratory assistant for the 
Veterinary Research division of the Agricultural 
Department of the Government of Kenya—Crown 
Agents for the Colonies, 4 Millbank, Westminster, 
S.W.1 (quoting M/14661). А mistress for physics at 
the Cowley Girls’ School, St Helens—The Secretary 
to the Governors of the school, 17 Cotham Street, 
St. Helens. 





Our Astronomical Column. 


Recent NAKED-Evz Sunspots.—The last naked- 
RA group of sunspots noted ın these columns was 

o. 9, $een on the sun's central meridian on July зо. 
Another large group bordering on naked-eye visibility 
was in transit across the disc between August ro and 
22, but as some observers failed to see ıt, a number 
has not been assigned to it in our tabular list of 
these large spots. Since September 13, however, an 
important group has been an easy naked-eye object. 
En e Tes of two very large spots, 
both of which could be seen tely through 
morning fog on September 18. On that day their 
apparent separation was зү, correspon corresponding to 144° 
of solar longrtude between their respective centres. 

When the first appeared round the sun’s 
east limb on ber 13, they were evidently of 
recent origin and growing rapidly, for within 48 
hours their total area had doubled. On September 18 
the area of the group was 3000 million ile haired 
or iler of the вип в hemisphere. The 

jn size with the epot ot Jast duxi dee 

со largest group seen as yet this cycle. The 
region of the sun in which the group occurs is very 
near that of No. 8, the central meridian of 
which was June 29. During the in between 
the disappearance of group No. 8 and the formation 
of No. то, the photosphere of that region was marked 
{апу strongly with facule.  Particulars of position’ 
and the August and September spots are 
given below : 


No.  Datoon Dao, Оа Mendan T atitude, Ares, 
— Aug. 1022 Aug. 162 18° 5, 1/1400 
Io Sept. 13-25 Sept. 19:5 24° М. 1/400 


1odic comets, Giacobini-Zinner 
and Nenjmin, are due at perihelion in a few months. 
The former is in from the near approach 
that ив orbit makes to that of the earth. Mr. Cnpps 
has calculated the perturbation and finds December 7 
as the date of perihelion. The following ephemeris 
for oh U.T. ıs from the B.A.A. Handbook : 
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. Comets.—Two 


RA, N.Ded. Юу. log ^. 

Sept. 30 164 50.37 7° 15 0136 O'I44. 
Oct. 8 1; 8-2 5 à O'II5 0'133 
» 16 17 285 2 4 0:093 O'120 
» 24 I7 517 о 25 0:070 0:105 


The comet is fairly well placed in the evening sky, 
being on the meridian about 4 р.м. 


THE SPECTRUM oF $ PrrsEI.—The results of a 
detailed photometric study of certain features of the 


ао реа етзе1 (Sp. уре Возен, 
И АА the No 


bservatory, are recorded in Monthly Novices. 
RA. Же 86, p. 474 2228), Bright hydrogen lines 
appear ‘in this on broad а 
tion lines. , of these ОТО linea ee in 


owing to the superposition of a fine а n line 
which undergoes a periodic oscillation, presumably 


due to а Doppler effect. The two bright components 
accordingly undergo a periodic change of relative 
intensity, and the paper records the measurement 
of this change by the wedge photometer at frequent 
intervals throughout a complete cycle (Sept. 9, 1925- 
an. I3, 1926). Interesting conclusions are drawn 
m the measurements, some of which are contrary 
to what was expected from the observations of other 
workers. A similar study of the narrow absorption 
lines of hydrogen confirms an indication of a pre- 
luminary investigation that a variation of short period 
with quite a considerable amplitude is su on 
the variation. Pulses of activity are sug- 
gested, which seem to increase up to the of 
maximum negative ey. and decrease down to 
that of maximum porum e velocity. Bright lines of 
helium and other su ces also occur in the spectrum, 
and the рарег includes some comments on their 
behaviour. e character and intensity of the helium 
lines suggest & period of variation equal to half that 
of the variation, but the components of the 
bright primary vanati lines, although their relative 
intensities occasionally alter, do not all behave alike, 
nor do they present any apparent cyclical change. 
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Research Items. 


' SÓMA.'—A note by Prof. С. Jouveau Dubreuil, 
in the Indian A for ber, deals with the 
identity of the sacred Sóma plant. Dr. Vincent 
Smith pointed out that while the plant used ш the 
sacrifices of the Parsis of Yezd and Ki , аз well as 
of the Deccan and Bombay, 18 identified with one or 
other of the species of ‘hacks ias, the real Séma plant 
may have been different. . Havell has suggested 
that it is Eleusine, the common millet still found in 
e Himalayas. дш A 
plant used the ayagis, who practise the Sôma 
sacrifice, among the Nambudns, а very high caste of 
Brahmans in the district of Malabar who, having been 
sheltered from invasion and change, have thus pre- 
served the Vedic tradition. A reply was received 
from the great temple of Taliparamba where are the 
best examples of the as—the temples of the 
Vedic fire—that the сабачай plant was а rare plant 
found in the mountains and was obtained from a ns 
who lived at Kollangód (ten miles south of Pålghåt). 
After some diffi & specimen of the plant was 
obtained. It pro to be a climbing plant ha 
a stem which was green, bare, round, Mud won. ап 
containing a milky liquor. It 1s absolutely without 
foliage, and has been identified as belonging to the 
genus Asclepias. 


ANTIQUITIES FROM KEDAH.—Mr. Ivor Н. N. Evans, 
in the Journal of the Federated Malay States Museums, 
vol. 12, pt. 3, describes the results of a visit to the 
Langkawi Islands, the neighbourhood of Sungai 
Patani, Balag, and Weng, to obtam additional 
examples of antiquities from these locahties, and in 
the last-named place to collect specimens of the 
manufactures of the Negntos, whose presence had 
been there. Excavation work was under- 
taken on the Sungai Batu estate towards the foot of 
the Kedah Peak, where an ancient statue, some 
brickwork, and four worked stones had been obtained 
in 1921 and 1923. Of these last, two were conduit 
stones, and another had a tly at some time 
borne a bas-relief of an elephant-headed god шады: 
'The excavations revealed the remains a shrine 
consisting of wallings of laterite апа; bricks and, 
Жул ‚ the sill of а doorway, as well as boulders 
ыш ded in & cement amen gare A number of 

ptured stones were f includi & highly 
conventionalised ancient Hindu Yoni (female sex 
сва) apparently of quartnte, a stone 
with two depressions for holding the water used in 
wh and two stones with spiral markings, 
probably the terminals of a balustrade. The con- 
clusion su is that the early inhabitants of 
Sungai Batu were Hindus and worshippers of Siva or 
related deities. Probably they were non-Malayan 
traders or miners or, if Malays, they had learnt the 
art of stone carving from Indian sources. Octupation 
goes back to a time when stone implements were in 
use, a8 is shown a beautifully made chalcedony 
celt, and lasted until an ancient Mohammedan settle- 
ment. Here also strong Hindu influence is to be 
observed in four graves of obviously important 
personages. 

INTESTINAL SECRETION oF INsECTS.—Ín Mersoirs 
of the College of Science, Kyoto Universtiy, Series B., 

ol, 2, No. 2, 1926, Mr. Osamu Shinoda contributes 
an important paper on this subject. It has long been 
known that in insects the mid-mtestine orms the 
dual function of digestion and absorption. There 
exist various theories and hypotheses as to whether 
these two functions are performed by two distinct 
kinds of cells or whether they represent different 
physiological phases of the same kind of cells. Mr. 
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An inquiry has been made as to the 


-| transmit rind 


prepa studies were mainly carned out on rs 
e Saturniid moth Dratyoploca japomica. е 
finds that Ње epithehal layer is composed of goblet 
cells and ciliated. lindrical cells which are, his 
opinion, а dui at different phases of their 
activity. The cylindrical cella are those in .the 
phases of secretion and absorption, while the goblet 
cells are nothing more than a resting phase of the 
cylindncal cells. In the secretory phase the nuclei 
of the cylindrical cells are large and loosely filled with 
irregularly shaped basophile шев : the nuclei, it 
may be added, are situated slightly higher than the 
middle points of the cells. The «у ора just 
beneath the ciliated border is filled with secretory 
granules, In the of ion the nuclei lie 
near the distal ends of the oells; they are small and 
densely filled with chromatic granules. When the 
phase of a tion ів over the accumulation of 
secretory granul bopias while the nuclei increase in 
volume and migrate downwards in the cells. j 
INSECTS AND THE TRANSMISSION OF RINDERPEST.— 
Very few attempts appear to have been made to 
by the agency of arthropods. 
Certain bacteriological data obtained by the Director 
of the V Research Institute at Muktesar, 
India, seemed to indicate that the causative or i 
of rind was possibly not very unlike the opto 
spira of yellow fever, which is transmitted from host 
to host by the pon oe ZEdes argemieus. This 
analogy appeared to worth following up with 
reference to the possible insect-transmission af 
nnd &nd a lengthy paper on this subject has 
recently appead in Memoirs of the Dept. of um 
culture in India, Vol. 9, No. 5, May 1926. e 
author, Mr. S. K. Sen, carried out & Beries of trans- 
mission experiments which resolve themselves into 
three categories. In one senes the moequito Ades 
сід was used as the tranamitting agent. The 
res of the experiments on hill bulls were negative, 
but some of the rabbits emplo showed thermal 
reactions when infected moequi fed upon them. 
In another series the possibility of the mechanical 
transmission of rinderpest through the agency of 
Musca domestica was tested. In a fair on 
of the experiments positive results were o ed 
when bodiee of flies fed upon infective material were 
inoculated into susceptible bulls. The results, how- 
ever, were negative when the trials were carried out 
with reference to transmission under conditions more 
hkely to occur in a state of Nature. The third series 
was cared out with Pedsculus kumanus. The 
infectivity of saline suspensions of crushed infested 
lice was tested upon three bulls, and one of these 
developed rinder 'The effects of the transference 
of infested lice on to a healthy bull, however, were 
negative, 
THe CLIMATE oF NonTH-EAsT Lanp.—In a ра 


in the ae d p Journal for September on the 
weather of North-East Land, Spi baga durn 
one month in the summer of 1924, . K. S. Sandfo 


has collected some evidence of value in relation to 
the problem of glacial anti ев. In this relatively 

but almost entirely ice-covered area he found 
no fixed anticyclone but а definite tendency towards 
the establishment of ‘an ic conditions with 
Tadial gravitational winds. intermittent glacial 
anticyclone is blotted out by mterference from outside 
the area but quickly re-establishes itself. Winds are 
markedly outflowmg and lead to an augmentation 
of the bordering ice at the expense of the higher 
pe of the interior. On the other hand, inter- 
erence frorh outside is great and leads to melting 
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of ice in the bordering zone and to а less extent in 
the interior. During the mamtenance of anticyclonic 
conditions there is some indication of a pulsation, 
from calm to blizzard. Mr. Sandford believes that 
in Now Friesland, on the mainland of Spitsbergen, 
there is a similar but modified system. Other parts 
of Spitsbergen have an insufficient ice-covering for 
its development Up to the nt there are no 
winter observations available from North-East Land. 


Tug New МАР or France.—The standard map 
of France 1s the Carte d’Etat Major on a scale of 
I to 80,000, from which other scales are derived. 
So long ago as 1881, on the completion of this map, 
it was proposed to produce а new coloured map on 
a scale of 1 to 50,000. In the Revue Scientifique 
(Nos. 12 and 13, 1926) Col С. Perrier traces the 
ыу e teen pro . It was not until 1899 
that & specimen of the new шар was prepared 
and then the project was again suspended, éven 
to be resumed, but restricted to certain regions in 
the north-east, east, and south-east for purely mi 
purposes. In 1914 the number of published sheets 
was only 42. Sore provisional sheets for Alsace- 
Lorraine were produced during the War, and & few 
for the Saar basin have been since published. But 
the scheme, which embraces about rooo sheets, is 
now definitely ded owing to expense Apart 
from the provisional issues, only 53 sheets are available 
of this new survey. 


THE AGE OF THE EARTH.—In the Transactions of 


the New Zealand Instituts (March 6, 1926) the Hon. 


Sir Frederick Chapman discusses the ori of livin 
organisms and their evolution with the view o 
reaching a reasonable idea of the period during which 


the earth has been inhabited. e thinks it з now 
possible to draw the conclusion that the first organisms 
were very minute; perhaps far smaller than the 
typhus bacillus or the invisible microbe of foot-and- 
mouth disease. Traces of micro-o i have 
been found by Walcott in the р rian rocks of 
North America, and from that inning organisms 
have become larger and er up to the massive 
creatures of the Mesoroic and the 150-ton whales of 
to-day. The broad question is raised: how many 
enerations are required, and how long would it take, 
or evolutionary processes, to develop such enormous 
animals from ancestors of which a d million 
would make up less than a pin’s head in bulk? No 
definite estimate is ds ө, for the author recognises 
that no law of unitormity—either arithmetical or 
geometrical—can poesibly be assumed. Nevertheless, 
it is made clear that his own sympathies are in favour 
of the longer eetimates of geological time. He rightly 
rotests і the idea that the evolution of the 

ISO wi the Cainozoic ега could have been 
accomplished in the four million years that were 
formerly allowed to that era by certain керы, 
then intimidated by the authority of Lord Kelvin. 
However, this is now of no more than histoncal 
interest. It 18 scarcely likely that Sir Frederick 
Chapman's problem ever be directly soluble, 
even the integration of its Biologists will 
probeb 7 do better to take their time-scale 
study of geo and radioactive processes, and to 
make such deductions as to the rate of evolution as 
may be useful for their pu . The only direct 
contribution from paleontology is the broad con- 
clusion that hundreds of millions of years would be 
preferable to tens of millions. 


THe NATURE OF Isostasy.—An important 
on isostasy from the pen of Dr. Harold Je 
appears in Gerland's Bewrage sur Geophysik 
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1926, p. ings He shows that the work on which 
the theory of isostasy has been founded is adequate 
to prove that surface inequalities are ee 
at i of the order of tens of kilometres, but that 
it fails to provide satisfactory criteria for discriminat- 
ш ип шен D D De UH 
or between local and regional compensation. Theo- 
retically there is an infinite number of density dis- 
tributions which would fit the gravity data, but 
excluding those that are physically unplausible there 
1з а eral likeness between those that are left. 
The com; tion is found to be much the more 
probable from the point of view of the physical and 
geological processes involved; and regional com- 

ton haus out to а distance comparable with 
tne depth of compensation as usually inferred is more 
probable than local compensation. Unfortunately, 
the depth of the compensating matter and its lateral 
extent are complementdry in the sense that they 
cannot be disentangled by gravity observations 
alone. However, regional compensation must be 


effected at a smaller depth than an equivalent local 
compensation, and from this consideration it is 
inferred that the tbicknees of the itic layer of 


the continents must be about half the least value 
(41 km.) found for the depth of com tion on the 
local hypothesis. Аз seismic and evidence 
үер тшше I5 ог 20 km. there is already 
independent evidence in favour of Jeffrey's con- 
clusions. 

TRIETHYLAMINE AND JDIETHYLAMINE.—À com- 
munication received from the Mellon Institute of 
Industrial Research, Pittsburg, Pa., states that а new 
process for manufacturing triethylamine and di- 
ethylamine has been developed there by Dr. D. K. 
Treesler and his assistants. The cost of production 
of the amines is said to have been considerably 
reduced, and it is anticipated that they will find 
extensive industrial applications, many of these 
being suggested. No details ils of the method are 
disclosed, 


Тнк History oF CHEMISTRY IN AMERICA.—We 
have received а y of a by E. F. Smith, re- 
printed from the Journal of Chemical Education, Vol. 
3, No. 6, June 1926, containing fragments relating 
to the history of chemistry in America. The mx 
sections refer to such varied subjects as Dr. L. 
S ings “New Nomenclature of Chemistry. Д 
орана °в visit to America, 1794., alchemists 
in the New England Colonies, c. 1700; mineral 
analysis, 1824; Amos Eaton's ' Chemical Instructor," 
a mx practical text-book, c. 1800 ; and articles from 
the Pennsylvania Magasia, or the American Monthly, 
first published in 1775 by Robert Aitken. 


IGNITION OF Gaszs.—Pa No. 2 т, b 
М. S. Walls and R. V. eeler ; [bes w. 
Rintoul and A. G. White), published by the Safe 
in Mines Research Board, describes some of the wor 
being carried out on the ignition of gases. When 
mixtures of methane and ат are to flame, 
combustion does not take place instantaneously, but. 
an exposure of a definite period is tured, The 
period depends on the character of the е, being 
shorter for larger flames. With T aerated flames, 
mixtures containing between 9:5 то per cent. of 
methane are the most readily ignited, but if the flame 
is not completely aerated and abstracts oxygen from 
the mixture to which it is exposed, the most readily 
fired mixtures аге thoee containi an excess of 
oxy When fully oxidised explosives are em- 
ployed to ignite the mixtures, the optimum methane 
content is 9-25 per cent., that the flame 
of the explosive 1s not the only factor involved. 


` advertisement, w. 
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N the- programme of Section J (Psychology) at 
the Oxford meeting of the Badan ооа. 


industriel ology was the subject of several 
papers and demonstrations of which the following is 
* (т) Mr. Ж. J. Bartlett, King’s College, read 
т) Mr. R J. ett, '8 ege, a paper 
‘atthe judgment of value of individual уеге. 
The paper arose from an inquiry undertaken by the 
National Institute of Industrial Peychology three 
years ago. The first essential of a good advertise- 
ment в а ing power and the second holding 
power. The of individual advertisements 
according to ‘attracting-holding’ power was taken as 
the principal task. But in a world as mconstant as 
that of Paris fashion a ‘scale’ for measuring thus power 
can have only & tem value. The scatter of 
some 180 advertisements when arranged in a scale 
of 7 grades was found to be normal. Most advertise- 
ments fell in the central three es and few 
indeed in grades т ог 7. For the advertiser the lesson 
is the old one: ' There's plenty of room at the top.' 
Another feature is that when the 16 Bovril posters 
were judged by 15 members of the ad 1 
feasion, great variability of judgment from subject 
to subject was exhibited, yet the reeulting order of 
merit correlated with the winning ballot order as 
аз o-8-Lo-1, showing that there is = анн 
factor in the judgments which is shared b e e 
population that contributed to the ballot figures 
t was concluded that with a small number of 
advertisements, up to say 20, the method of 
comparisons, though tedious, is trustworthy. Above 
that number a fractionation method using 7 groups 
was recommended. Some practised subjects are even 
capable of employing this method using 15 groupe. 
licity and unity of design coupled wi M liso 
ent of shape and balance make for tbe 
e overcrowding, distraction from 
competing foci, and failure to secure the illusion of 
ve &re among the principal causes of failure. 
conclusion, two kinds of variability were discussed, 
namely, the common variability from some nodal 


D 


Sum 
trea 


.value, and that founded on the limited appeal of 


certain advertisements; for example, pipe To 
agreeing v closely in their ents wi 
cigarette hia the latter kind is important and 
deserves further study. This, however, was set aside 
in forming the present scales, the aim being to assess 
the value of an advertisement on the assumption 
that the reader is a ve purchaser. 

(2) Mr. Arthur Stephenson, of the National Institute 
of Industrial Psychology, read a paper on some 
observations on accidents in industry. Al one 
must not belittle the success of mechani safe- 
ша yet 9o cent. of preeent-day accidents аге 

be PLAT qe for as failures on of the 
human subject. The U.S. Federal for Voca- 
tional Education gives many examples of efficient 
safety work in various industries, but only one-third 
of the reductions in the personnel sustaining accidents 
has been effected by mechanical safeguards: two- 
thirds have been accomplished through “киын 
and education. Mr. Davis, Secretary ot Labour, 
states that the fatal industrial accidents in the U.S.A. 


probably exceed 23,000 annum and non-fatal 
accidents 2j millions, and he is advised by 
that 85 per cent. of these are preventable. In Great 


Britain.there are about 1200 fatal accidents per 
annum in factories and workshops, aud another 1200 
in coal mines and quarries. Non-fatal accidents of 
sufficient severity to cause disablement for а week 
or more number 120,000 a year in factories, and 
200,000 а year ш coal mines.. 

The National Institute of Industrial Psychology, во 
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pro- | freq 


far back as 1922, recommended prelimin surface 
applied 


instruction of youths entering the mine an 

& scheme of bipes i Mr. Stephenson descri an 
experiment where learners were trained in an m- 
dustrial process along certain lines. Some of the 
learners were raw novices while others had had- 
previous experience. Periodical tests of efficiency 
were made and those who proved incapable of profiting 
by instructions were di . After the scheme 
had been: in operation for то months the accident 
frequency was analysed. The frequency rate for 
novices dismissed was ij times as great as for 
novices retained, while for experienced learners 
dismissed it was 33 times as t as for experienced 
learnersretained. Thedata obtained madeit probable 
that ability: to acquire the neuro-muscular co- 
ordination required by the particular process, 18 at 
least as important a factor as age or experience. 
Whilst agreeing that & considerable advance may be 
made by educational] and propaganda methods, it is 
considered probable that the scientific selection. of 
the workers would probably tend to diminish the 
uency rate of accidents. 

(3) Mr. A. Angles.read & paper on restriction of 
output. In no case within the ence of the 
National Institute of Industrial ychology has 
restriction of output been attributable to the parti- 
сш pea urion ү such It ıs usually brought 
about by a strong feeling of class loyalty which, m 
known cases, has even overcome , individual self- 
interest. Two of the reasons given by workers for 
this policy are sufficiently uent to be outstanding : 

(a) Pear of rate-cutting. ples are on record 
where employers have reduced rates in order to keep 
the workers down to a certain minimum. 

(b Fear of unemployment, or increased short- 
time. The work is spread ont so that time-rate 
workers shall have the benefit of longer hours and 
more pay. Other reasons are: The fear of di 
of less competent workers, general dissatisfaction 
with present conditions, influence of the foreman, 
satisfaction with preeent ings. General condi- 
tions and systems of wages vary enormously according 
to the efficiency of the management, but where the 
' mental atmosphere ' of the is good, restriction 
of output will very rarely be found. 

(4) W. Spielman gave a lecture on recent 
progress in vocational selection. The older methods 
of vocational selection were com with modern 
methods employing mental and physical tests. This 
lecture served as an introduction to the demonstration 

iven at the conversazione, by Miss Spielman and 

assistants, of ological tests ın uso at the 
National Institute of Industrial Psychology. There 
were tests for vocational guidance (s.g. of intelligence, 
mechanical abilty, and manual dexterity); and tests 
for vocational selection (e.g. for ing weavers, 

ers, clerks, sales agmstants, etc). In addition, 

e material collected from various countries by the 
Research Committee on Vocational Guidance was on 
view and the various reports of this Committee were 
distributed to those interested. : 

(5) Mr. Eric Farmer, investigator to the Industrial 
Fatigue Research Board, arranged an exhibition, 
and gave a demonstration at the conversazione, of 
apparatus designed for the Board by Dr. Schuster, 
namely, a eile anh steadinees-meter, a fatigue- 
indu apparatus, а ing apparatus, an original 

of chtonoscope for НА and а figure- 

i ee which serves excellently as a 

non-ver test of intelligence. АП were orginal 

and well 

в hands of 
Lr. W. J. 


in design and ingenious m workmanshi 
calculated to render effective service in 
the industnal psychologist. 
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Early Egypt and the Caucasus. 


[JUREN G the recent meeting of the British Associs- 
tion at Oxford, the question of the origin and 
date of the Badarian culture of was again 
raised by Sir Flinders Petro, an ded the 
material for an animated discussion which, with two 
closely related papers on the geology and archeology 
of the Fayum by Miss Gardner and Miss Caton- 
(Thompson respectively, occupied the whole of an 
oon session in Section cepi aru Dh 
Sir Flinders Petrie in ve а brief summary 
of the paper which he read before the Section last 
at the Southampton meeting. It шау реа 
оао to recapitulate here the facts. e 
working at Badari, a site miles south of 
four seasons ago, members of the British School of 
Archaeology in Fgypt discovered а settlement which 
had in its lowest в Fey qure A d fine type, 
entirely hand made, and the thinnest and hardest of 
any age, with a polish never в With it were 
associated ivory statuettes and tnts finely worked in 
technique and form and resembling the Solutrean, 
and identical with the finely worked flints already 
known, though from surface finds only, to occur in 
the Fayum and acroes the desert up to Palestine. А 
later investigation by Miss Caton-Thompeon produced 
similar implements from the settlement sites of the 


Fa 

dir Flinders Petrie suggested an Asiatic origin for 
this culture, its centre possibly being the Caucasus. 
As regards its dating, basing his conclusions in the 
levels of the Nile as a time scale, he воше- 
thing Шке 12,000 to 15,000 В.С. as the period at which 
the sites had still been uncovered. The chronological 
evidence was thus, on this reckoning, not contradic- 
tory of an attribution of the culture to the Solutrean, 
following the indication of form and technique 1n the 
flint work. Obvious difficulties stand in the way of 
accepting the Badarian culture as an ian off- 
8hoot of & Solutrean culture, not the least of course 
being the presence of pottery. To this the reply 18 
that while one branch ot the original Solutrean culture 
on its tion into Euxope along a glacial fringe lost 
certain elements in. that culture, such as the pottery, 
the other branch, southward in easier 
conditions of travel, was able to retain them. 

Further, among other criticisms, it has been pointed 
out that flint working of this delicate occurs at 
what is known and admitted to be a later date: it 
13 not to be accepted as being beyond question 
Solutrean on the ground of its form and ique. 
In Scandinavia, implements known to be neolithic 
present a resemblance to the Solutrean form and 
technique Sur Flinders Petrie is to accept 
the facts, but not necessarily as mihtating against his 
conclusions. just as the European Sol lost in 
its way across the Continent, so the south-western 
branch lost something and d erated after ıt had 
reached Egypt; there was & descent from the finest 
to the coarsest pottery and from the finest to the 
coarsest flint work. The recurrence of the finer 
technique is to be ed as evidence of a long- 
continuing Asiatic D pens which sent off ances 
from time to time at оде осна 

А from the recapitulation and ion of the 
eode in favour of the Super dats of the 
Badarian culture, Sir Flinders Petrie brought forward 
at Oxford two pieces of evidence bearing upon the 
queshon of its northern origin, one of which is cer- 
tainly of first-rate importance if it should be ratified 
by su uent examination. Among the finds made 
by Miss Caton-Thompeon in her excavations on the 
settlement sites of the Fayum during the pest season, 
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straw granaries were found buried m the ground 
which were made of the straw of wheat. This wheat 
has been pronounced to be neither the old wheat of 
Babylon ала Egypt nor the wheat of Roman times, 
but a northern wheat. This wheat was certainly 
unknown 1n later times, and if the claim that it 1s of 
a northern origin can be substantiated, it is a con- 
clusive piece of evidence for, at least, an intrusive 
element from the north. 

The second class of evidence which, in Sir Flinders 
Petrie’s opinion, pointed to a Caucasian origin, was 
derived from the coincidence between names men- 
tioned in the ‘‘ Book of the Dead ' and certain place- 
names in the Caucasus. Recently Mr. Fessenden of 
U.S А, has advanced the view that in the Caucasus 
area we are to find the cradle of civilisation, basing 
his theory upon a multitude of coincidences between 
Caucasian -names and names mentioned ın legend 
and tradition. Among others he identified names 
mentioned in the ‘‘ Book of the Dead." Sir Flinders 
Petrie has carried the investigation further Extract- 

lace-names in the ‘‘ Book of the Dead”’ in their 
1 relation to one another, he finds that they equate 
with place-names in the Caucasus, and, what is more, 
their local relation corresponds to the correct geo- 
graphical relation of the equivalent place-names in 
that area. Further, the mention of a lake of fire in 
а fertile valley surrounded by barren hills could only 
co nd in actual fact to the conditions of a 
naphtha lake in the Caucasus. The traditienal origin 


of Osiris, the of the corn, in this legendary region 
is corroborated by the northern origin of the corn now 
discovered. 


It is perhaps scarcely necessary to say that Sir 
Flinders Petrie's theories found many Suh critics, 
ranging from Prof. Sollas, who pointed out that the 
conditons of the Badarian culture could not be re- 
Сто аз nding to the conditions of the 

Intrean, y as regards dating, to Mr. Peake, 
who, while inclined to accept the northern origin of 
the culture of the pottery and the grain-growing 
worshippers of Osiris, not‘only raised the рте А to 
the equation of Badan and the Fayum, but also in: 
аі to the last ent pointed out the necessity 


for certainty in the transliteration of the names taken 
from the “ k of the Dead." Such in the 
technique of flint working as the Abbé Breuil, Dr. 


Bosch Gimpera, and Mr. M. C Burlatt concurred in 
thinking that the finely worked flint ht be an 
independently developed Solutrean-like кйш еп- 
tirely African in origin. 

It was, however, the papers by Miss Gardiner and 
Miss Caton- Thompson which moet strongly em- 
p the difficulties inherent in Sir Finders 

ie's theories. As already mentioned, he had 
based his datng of the Badarian culture on the 
height of the water level. Miss Gardiner's investiga- 
tions of the recent geology of the Fayum showed that 
the lake beds n of the Birket Oarun must be 
divided into at least two series—those of an earher 
lake occurring up to 222 ft. above the Birket Oarun 
level, which were at one tme connected with the 
Nile, as 1з shown by the fauna, and a later series 
which only reached the maximum of 205 ft. above 
the present level. Miss Caton-Thom 8 examina- 
tion of the settlements yielded flint implements of the 
characteristic type, pottery, and ample evidence of the 
agricultural, hunting, and fishing culture of the le. 
It is a characteristic culture of advanced ошм 
Further, it was found that the sites fringe the 

ore of the second lake iod, resting upon the 
sands and clays of the old high-level Jake. ere is 
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no sign of subsequent submergence. Both topography 
and the distribution of the high-level gravels em- 


phasise the long period which elapsed between middle 
pakeolithic times and the arrival of the Fayum flint- 
workers. 

It would appear that both the geological evidence 
and the evidence of culture—unless we are to revise 
entirely our con ion of the culture attainable by 
a paleolithic people— ude the attribution of a 
very high antiquity to this civilisation of the Fayum. 
In so far ıt has failed to support the early dating of 
the analogous culture found at Badam, where too it 
must be remembered that it has been stated that 
copper beads were found, not, it is true, in the settle- 
ment, but in a grave in the adjacent cemetery. 





Animal.Breeding and Genetics.! 


“THE report under notice contains the record of a 
series of most in ing researches, not by any 
means all of which deal with what may be termed 
genetical problems, for a considerable number consist 
m studies of abnormal development. Thus the 
Director, Dr. F, A. E. Crew, has studied the so-called 
‘ bull-dog calf.’ These calves are born dead, and their 
anatomy shows a close resemblance to the so-called 
achondroplasia in human dwarfs. Dr. Crew main- 
tains that the tendency to produce such offspring is 
heredi and 'mendelises' when crossed with the 
type. e attributes it to the retardation of the 
coming into action of the pituitary gland ; this may’ 
be so, but the immediate mechanism is doubtless as 
it is in human dwarfs, amniotic pressure, 4.6. a too 

closely clinging amnion. 

Mr. Nichols investigated a cross between Leicester 
and Cheviot , the result of which had beer stated 
to produce а hybrid of stable character. When the 
F, generation was raised, however, it was found that 
w. out of тоз resembled therr F, ts, 18 
a Se the Leicester and 20 mixed 
charactenstica of both Che t and Leicester. This 
result does not, as Mr. Nichols imagines, prove 
Mendelian tion шер sense of the word. 
It is & result always ob when two natural гасев 
are croesed ; every conceivable intermediate turns up, 
but the attempt to express the result in ‘ factors’ 
leads to interminable confusion. The number 
examined (roo) is far too small to warrant an 
statistical conclusions. ` 

Mr. B has been engaged in a microscopical 
surve the various types of wool raised in the 
British Islands. Four types are distinguished, namely, 
mountain long wool, lustre (also long wool), mountam 
short wool, and short wool wn breeds). There are 
two main types of hairs making up the fleeces, namely, 
4) long coarse hairs with reticular scale markings, and 
2) short, fine hairs with coronal markings. Type (a) 
is found only in the long wools, type (6) in varyin 
proportions in all the breeds Short coarse fibres call 

Kemp,’ frequently shed, are found im all the breeds. 
This and type (a) are ed as equivalent to the 
primitive hair of the wild progenitor, whilst type (b) 

resents the ori wool. 
ИЕ Greenwood been dici Ка fate of grafts 
of gonads implanted in fowls. is is y 


1 Animal Breeding Research oy cage tha Unrvecsity, Edmbargh. 
Report of the D«rector for the year та, І to March s1, 1925 (Бес 
the Fifth Annual Report) Рр. ar. (Edinburgh } 
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-in its prospectus for 1926-27 of dip 


removal of the ovary stimulates the development of 
the vestigial right gonad. This gonad in one case was 
testicular in structure, in another ovarian, but with 
ingrowth of sex-cords indicating that it was. being 
xr e into a testis. 

. L. Tamura 18 engaged in investigating the sex 
dimorphism of the suprarenal gland, which, as a result 
of previous work, he asserts, 1s different in the two 
sexes, the gland of the female showing a wide топ 
reticularis, whilst this on is in the male 
gland. It was found that when the male was castrated 
the su underwent enlargement, which was" 
entirely due to the a ce of a wide хопа 
reticularis. А sternle Dingo bitch which was in- 
vestigated showed an infantile vagma and uterus 
with degenerating ovaries whilst the teats were 
normally developed, but not only the suprarenal 
but also the thyroid and pituitary glands showed 
obvious and gross signs of degeneration. 

In conclumon, we should like to со tulate Dr. 
Crew on the vanety and interest of the researches 
which are being carried on under his supervision. 

E. W. М. 





University and Educational Intelligence. 


Tue Brighton Technical College m its calendar for ' 
1926-27 is able to offer substantial evidence of the 
efficiency of their instruction in engineering subjects, 
six of the students having gained directly from the 
College the B.Sc. (Engineering) degree of the Uni- 
versity of London in 1926. The College has a flourish- 
rac aD of pharmacy, and provides courses of 
b g, arcbitecture, commercial subjects, and 
domestic science, as well as in arts and pure science 
subjects 

Tue Technical College, Bradford, шуш particulars 

ma courses in 
textile industries, arranged with special reference to 
the needs of the worsted industry, chemistry, dyeing, 
civil, mechanical and electrical engineering, physics, 
and, exceptionally, biology. In recognition of the 
importance to students in all branches of technology 
of a knowledge of the fundamental principles of 
economics, courses in the department of commerce 
and banking have been developed in relation to those 
in the various other departments of the College, and 
particularly to those in the department of textile 
industries. Conversely, a special course for merchants 
has been established to equip those students who are 
to be ed in the di utive side of the industry 
with & cient knowledge of dyeing and textile 
subjects. 


From the Czech Academy of Sciences and Arts, 
Prague, we have received an ‘ Almanach " for 1924. 
It is beautifully printed on 240 pages and is erbe]: 
lished with a large number of remark. bly fine por- 
traits accompenyi biographical notices. It is 
printed throughout in the Czech language without 
any summary or abstracts in more widely known 
languages, and it was.with some difficulty that we 

ed the purport of even the title-page One 
of the recommendations made by the Directors of 
National University offices at their recent reunion at 
Paris was that the official publications of universities 
should, if printed in а language the use of which.is 
not widely diffused throughout the world, have 
appended to them abstracts in one of the languages 
in more general use. The adoption of this recom- 
mendation is no doubt im ible in many cases 
without а certain sacrifice of amowr propre, but it is 
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one the practical utility of which 18 obvious, and the 
“ Almanach " in question is a case in point. 

Tue London County Council Education Officer has 
issued a remarkably attractive programme for 
1926-27 of lectures and classes for teachers. Ninety- 
three different courses are offered, each course com- 
prising, in most cases, six or more lectures. They 
are designed with the admirable objects of bringing 
London teachers into touch with the latest develop- 
ments in educational methods and gi them 
opportunities of - em leading authorities on 

uestions of national civic 1mportance. Under 

e general heading of science are ten courses and four 
special single lectures. These four are: on eugenics, 
by Prof. 1 Pearson; production of voice sounds, by 
Sir Richard ; talking by light, by Prof. Rankine, 
of the Im College of Science ; and surveyin ag by 
aerial photography, by Dr. Н. Н. Thomas, of - 
bndge. Among the most valuable of the courses 18 one 
on the relationship between science (physics, раво 5 
biology, bacteriology, economics) and domestic wor 
by members of the staff of the Household and Social 
Science Department, King's College for Women. 

THE Royal Technical College, Glasgow, directs 
attention in 1ts calendar for 1926-27 to the fact that 
its new building (completed тото), comprising over 
seven acres of floor space, forms the largest structure 
in Great Britain devoted to education. It might 
also boast that of all institutions included in the 
University Grants Committee's returns it had. in 
nt pet the largest number, 2645. of part-time 
students, the next largest being 1926 of the 
London Schoo] of Economics. .Among the specialist 
courses provided by the college which are recognised 
by the University of Glasgow for attendance by 
students preparing for the degree of B.Sc. in applied 
chemistry may be mentioned: fuels, dyes and thar 
applications, oils and fats, sugar manufacture, 
кшш bacteriology, métallurgical chemistry, coal 
tar and intermediate producta. e college maintains 
one of the five P irri um schools of Шанды in 
Great Britain. o Glasgow School of Architecture 
is under the superintendence of а committee repre- 
sentative of the College and the School of Art, Among 
the numerous courses in technology not forming parts 
of degree courses are important series, both day and 
evening, in textile man 


THe functions of munici 
cussed in а 


universities are dis- 
рег by Mig ee . Zook, President of the 
Municipal University of n, published in the May 
number of School Life. The paper is concerned 
chiefly with the question whether municipal universi- 
ties should continue to the traditional four-year 
curricula as their main business or should develop, 
alongside of these, one-year, two-year and three-year 
completion courses of a technical or semi-professional 
character. It is admitted that the experience of the 
land-grant colleges in establishing and main ne 
one- and two-year curricula in agriculture 
mechanic arts has not been v encouraging, but 
conditions in the munici universities are very 
different and they would failing in their duty to 
the communities which su them if they did not 
cater for the requirements of the large number of 
young people who, after completing their high school 
course, want to spend Jess than four years in university 
studies in pr tion for such careers as those of 
pharmacist, librarian, school teaching, nursing, and 
the hundred and one occupations Jumped er the 
headi of ‘business’ and ‘ind 2 In this 
connexion it is ted out that the whole field of 
evening instruction, both general and technical, is 
awaiting vigorous development. 
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Contemporary Birthdays. d 


September 24, 1874. Prof. Alexander Findlay. 

September 26, 1854. Major Percy Alexander 
MacMahon, F.R.S. ; . 

September 38, 1873. Prof. Julian Lowell Coolidge. 

October 2, r875. Prof. Arthur William Conway, 
F.R.S. ; 

October 2, 1876. Mr. Thomas S 

October 3, 1858. Prof. Percy 
land, C.B.E., F.R.S. 


araday Frank- 





Prof. FirNDLAY, occupant of the chair of chemistry 
in the University of Aberdeen since 1919, was 
educated at that city's grammar school, proceeding 
afterwards to the Univeraity there, and to the Uni- 
versity of Leipzig. Early he was в research student 
in University e, London, whilst from 1902 until 
xgii he held а bip in chemistry in the 
University of Birmingham, leaving to take up а 
professorship in gees n oan ee аре 
ystw e has publi sove. ; 
en eii & а сн volume entitled '' Chemistry 
in the Service of Man." 


Major МАСМАНОН (Ro Artilery, retired), late 
Deputy Warden of the В Дын of Irade, 
was born at Malta. He was educated at Cheltenham 
College, thence into the Royal Military 
Academy, Woolwich, where later (1882—88) he was 
instructor in mathematics. The Royal Society 
awarded him a Royal medal 1n 1900 on the ground 
of the number and range of his contributions to 
science in the department of pure mathematics. 


Further recognition by the Society came with the 
allotment of Sylvester medal to Major MacMahon 
for studies in the iton of numbers. General 


secretary of the British Association from тдоз until 
1914, he is а past president of the London Mathe- 
matical Society. 


Prof. J. І. Cootmcz, mathematician, was born at 
Brookline, Mass., U.S.A. A uate of Harvard, he 
also studied at the Universities of Oxford and Bonn. 
He has been successively instructor in mathematics, 
assistant professor, and, from 1918, professor in 
that subject at Harvard. Prof. Coolidge is an Officer 


of the ion of Honour. He w the author of 
“Elements of Non-Euclidean Geometry " (1909), К 
and “ Geometry of the Complex Domain" (1924). e Eo p К p 

Prof. CONWAY, rra and professor of mathe-] , 5. 
matical physics in University соп, Dublin, was MA 
born at Watford He was educa at Dublin andj or 7% 
Corpus Christi College, Oxford. Т, 

Mr: THOMAS SHEPPARD, the zealous director of thel y, А 
Hull Museum, was born at South Ferriby, Lincoln- z 
shire. He has long rendered sterling service as editor RP 
of various Yorkshire society publications relating toi „л, 
natural his , numismatics, geology and archeology. ` р 
Мг. 5 is the author of “ Yorkshire's Contribu- ~~ 
tion to Science ” (1915). 


Prof. Percy FRANKLAND is a Londoner. He was 
educated at University College School, the Royal 
School of Mines, and the University of Wurzburg. 
From 1888 until 1 һе was occupant of the chair of 
chemistry in University College, Dundes, leaving there 
to take up a similar post in n College, Birming- 
ham, continued also in its University. He was 
president of the Institute of Chemistry in 1906, and 
of the Chemical Society in 1911. Prof. Frankland 
was awarded the Davy medal of the Royal Society in 
1919 for distinguished work in chemistry, especially 
on optical activity, and on fermentation. 
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Societies апа Academies. 
LONDON. 


The Institute of Metals (Lidge meeting), September 
2.—L., Boscheron: An account of the non-ferrous 
metals industry in the Liége district. An historical 
account is given of the development of the zinc in- 
dustry of the Liége district, with particular reference 
to the discovery of the distillation procees Dony 
and the subsequent improvement and application 
~ of this . The absence of water-power and the 
high cost of electrical energy in ium renders the 
new electrothermic and electrolytic methods of manu- 


facture of zinc inapplicable-in Belgium The аів-. 


of a method of continuous production would 
es ed.—A. С. C. Gwyer and Н W. L. Phillips: 
The constitution and structure of the commercial 
aluminium-silicon alloys, with an appendix by D. 
Stockdale and I. W n upon Bie so рез 
` of the modified alumintum-silicon alloys. 6 in- 
vestigation deals with the constitution, structure, 
and mechanical pro es of modified . aluminium- 
silicon alloys, and a theory based upon colloidal lines 
18 put forward to explain the nature of the m 
structures. The alloys possess good founding 
1Нез; are жүн lighter than pure al um, 
and in both ү д tian pue aluminium, 
resistance to shock, excellent ductility, апа a high 
degree of pecie — jJ. D. Grogan: Some 
mechanical p erties of gihcon -aluminium alloys. 
The sodium and ‘ salts’ methods of m these 
alloys are described. The ‘salts’ method is 
ferred. Ternary alloys containing also um 
or zinc are not superior to the binary alloys —Buntaro 
Otani: Silumin and sts structure The chief develop- 
ment of aluminium-aicon alloys during the-last three 
years has been in the direction of a marked increase 
in mechanical , due to the modifying attion 
caused by the addition 'of metallic маз or alkali 
fluoride to the үзеш км The presen Liberal ae ad pin 
forward a theory S Twal the process of m 
—H J. Gough, 5; right, and D. Hanson: Some 
farther exponents on the behaviour of single crystals 
of al um under reversed tortional stresses. "The 
resulting distortion under this complex type of 
straining action is observed slip-band measure- 
ments, and is related to the atomic orientation of the 
crystals by means of X-ray analysis. The compli- 
cated of alip-bands observed is in agreement 
with the simple law that slip is confined at any point 
of the surface of the to one of the octahedral 
lanes and in the or of the most highly stressed 
tah shear stress) principal lines of atoms. е pro- 
ive hardening during a long endurance test has 
studied.—P. Chevenard: Thermal anomalies 
of certain solid solutions Certain feebly magnetic 
solid solutions show transformations . which are 
similar to those of ferromagnetic substances іп that 
they occur without change of phase (that is, change 
of space lattice), they are spread out over a 
of temperature, they are subject to relati 
slight h ыч ге result in d inthe егеп 
зр. tation c heat, resistivity, 
fon , etc ey differ from the 
oe ын жауу ды in that the temperature of 


Moon Bodas does not vary with change of сош-` 


given of the existence of these 
cane © x’ апай rmations in copper-aluminium, 
nickel-chromium, and copper-nickel solid solutions, 
and a detailed stud К made of their efféct on the 


dilatation of the y ge ps of d and on the 
resistivity of the last.—W. T. Cook an . R. D. Jones: 
. , Preliminary 


experiments on the espe magnesium 
NO. 2969, VOL. 118] : 
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‘aluminium alloys which has been in 


The chief feature is the production of sound 
-cast bars free from smooth-sided internal- pas 
cavitiea by means of a double-meltng. process 
to that recently recommended by Archbntt for the 
uction of in aluminium free from 
are given of the method adopted of a type of 


bottom-pouring crucible used to eliminate inclusions 
of flux and slag.—Kotaro Honda: А com n of 
static and d tensile and notched- tests. 


‘Machined for testing materials have recently con- 
siderably increased in number ; for exam зашро referring - 
to the methods of testing, there аге the following- 
tests: tension, ben , torsion, tougbness, fatigue, 
abrasion, hardness, &n ' single and repeated impact 
tests, etc. Since for each of these tests we have 
several of machines, it 18 of importance to study 
the merits and demerits of these machines and to - 
make а selection -of' those which are best for the 
P ` * ^ 
ibet: 3—C. J. Smithells, H. P. Rooksby, 
. К. Pitkin : ihe deformation of tungsten, 
When metals are rolled or drawn the; 
crystal fragments tend to take up a definite orienta-; 
tin йй reopect to he direction of working 
the same eff produced during the swaging of 
tungsterl rods. The micro-strocture and X-ray 
diffraction pattern at various stages of the swaging 
have been examined vith the view of the 
mechanism by which this preferred orientation is 
attamed.—A. -Pinkerton and W. Н. Tait: Season- 
аа arsenical tubes While severely hollow 
made from arsenic-free, deoxidised copper 
is VR ros is i King, tubes aye eal ne 
arseni ассо to 
Standard иреш oan d liable to season-cracking 
when made under certain conditions. The tempera- 
ture at which anne renders such tubes immune 
from season also been determined.— 
Cyril S. Smith and C. R. Hayward: The action of 
hydrogen on hot solid copper. ` When copper ise) 


containing oxygen is heated in hydrogen, 
brittleness is obtained at intermediate temperatures, 


and a marked recovery occurs when the action is 
carried out at temperatures approaching the melting- 
point. The rate- of ление. .of hydrogen into 
cast сетов ed and certam peculi- 
Obeerved. W When the oxygen in the copper 
шо per oet. the dapib c: etration in a 
piven time is greater at about Soo? C. than at higher 


and 


tures. When brittle copper is an- 
nealed and f іп а поп-охі g atmosphere, the 
Cracks le for the brittleness close, and metal 


of remarkable properties is obtained. —Francis W. 
Rowe: Bronze worm-gear blanks produced by 
cen .—Kathleen E. Bingham: The 
constitution and age-hardening of some ternary and 
qrama. alloys of aluminium containing nickel. 

‘investigation is of a scheme of research ie 
in the 
Metallurgy De ent of the National Physical 
Laboratory,-under the direction of Dr. W. Rosenhain. 
The first part deals with the age-hardening of some of 
the ternary alloys of copper, nickel, and aluminium ; 
and the second with the constitution and age-harden- 
песа of а alloys, with the addition of gmall per- 

esium.—Ca: Е. К. Barton: 

е of use of nickel in coinage. In its: . 
pure form, and also as a constituent of binary alloys, 
nickel has-been widely adopted during the last half- 
century as а coinage metal. Experience shows that 


pure nickel coins wear 2i in circulation than those 
made of silver, and tha were Wer ре proof 
against counterfeiture.—C. Н. . Jenkins: 


stitution and the physical properties of the eer S o 
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cadmium and zinc. The constitution and properties 
of the xinc-rich alloys seem to be consid in- 
fluenced by the two polymorphic changes. which 
appeer to exist in zinc. One of these changes caused 
ап increase in the solid solubility of cadmium in zinc 
above the eutectic- tem ture; the resulting equi- 
librium diagram is а somewhat unusual, 
containing a region рерге епш a completely solid 
occurring above an area which is composed, of 
"E liquid and solid alloys. The-cold-worked all 
very slowly soften &t room temperature, but the 
effect of ageing does not cause any unfavourable 
alteration. The xinc-rich alloys should not, however, 
be annealed after this ageing. The ies of cast 
and rolled zinc are improved by the addition of 
cadmium. The eutectic all previously proposed 
for use as а medium hard solder possesses very suit- 
able physical properties for this purpose.—G. B. 
Phillips: "The primitive co industry of America 
(Pt. 2. Many thousands of copper objects have been 
investigated; they show a somewhat sporadic in- 
dustrv, but considerable mechanical skill and artistic 
taste in their manufacture with stone and bone tools 
by the aborigines. Analysis indicates the source of 
the metal to be the native copper from the mines of 
шеп Michigan and not copper brought from 
urope. : 


‚ PARIS. 


Academy of Sciences, August 23.—Bigdurdan : 
A means of g-the uniformity of the earth's 
rotation.—A. Bigot: The Bathonian of Chailloué 
(Orne).—Jacques Chokhatte: Some applications of the 
pé rii трк of Tchebycheff with several variables.— 
. Stoyko: The precision of time of the rhythmic 
aera ert ри LUN de l'Heure.— 
е Broglie: © possibili connecting the 
phenomena of interference and diffraction with the 
quantum theory of light.—]. C&yrel : Double detection 
with galena and chalcosine. The generality of the 
| pa но Régnier and Roger Pussard: 
m сш шыба ж the disease communi- 
cated to mice e Danysz virus is propagated. 
—E. P. Fortin : ау ае Оз inventus on certain 
elements of the retina.—P. Wintrebert and Yung 
Ko-Ching: The protoplasmic contraction of the 
early embryonic forms ın Gasterosteus 
ORUM. Ты E Iwanow: 
sistence of the fertilsing Бот срео 
zoids of mammals in the epilidymus e ted 
from the organism.—L. Nattan-Larrier, С. on, 
and E. Grasset: Antitetanus immunity in the 
newly-born. . 


САРЕ Town. 


Royal Society of South Africa, July 21.—]. Smeath 
Thomas: The action of sulphur chloride on mer- 
captan— the existence of  diethyl- tetrasulphide. 
The &uthor has оз shown that in the case 
of the alkali me the maximum number of S atoms 
that can be introduced into the polysulphide molecule 
increases with increasin iea EO A of the 
metal, that in the гена hide series some members 
are of greater stability ihan others, and that only 
these po -stable compounds are obtained ‚Бу 
ordinary laboratory methods of preparation. In 
every case the disulphide is stable, but the composition 
of the stable compound varies; the more 
electfopositive the metal the оч the number of 
etre in the molecule of the higher stable. poly- 
8 e 
pei big ra led to & similar conclusion. 
again disulphides are always stable and the 
higher stable polysulphide, in the case of the alkyl 
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compounds, seems to be the pentasulphide. Thus 
both sodium é#trasulpkide and potassium раз 
sulphide on treatment with ethyl iodide yield diethyl 

tasulphide mixed with a little disulphide. — 
W. A. Tony : On the rhythmical functions of the 
spinal cord. Тһе guthor discussed the oscillations 
which appear on the electromyograms in reflexes 
and the intraspinal delays, and pointed out the 
relation which subsists between the time intervals 
in the two phenomeng.—]. Moir: -Colour and 
chemical constitution, Part xxii.— А study of 
methyl derivatives of the phenolphthaleins NT 
all the methyl derivations of phenolphthalen (ordi- 
nary and ortho have Кып examined. The 





effect of all substitutions оп ‘colour is additive, each 
item acting independently. 
SYDNEY. 

Royal Society of New South Wales, August a 
R. Н. Cambage: Acacia‘ seed Part xii. в 
seedlings are described of the following ten species : 
Acacia bwemosa, A. Bwrhiti, A. ei, A. 


Cuthborisont, A. latipes, A. leptoclada, A. prwinosa, 
А. resttacea, А. rupicola, A. salicina. In regard to 
the vitality of Acacia seeds in the soil, it is recorded 
in the paper that 200 оао of Acacia mollissima 
sprang бр возев after P PUEDE Ae 
of four acres which had not been tivated and on 
which Acacia trees had not éd for sixty years. 
In a second case, six acres of grass land had been 
enclosed and ploughed. No Acacia trees had grown 
on the area since it was cultivated sixty-eight years 
before, although some were growing а quarter of a 
mile away, but after the land been ploughed, 
more than rooo seedlings sprang up on one particular 
acre of the enclosed area, evidently at a spot where 
many trees of the same species formerly grew.— 
А. R. Penfold: The eesential oil of Zseria macropkylla 


[доп ана, and the presence of a new cyclic ketone. 


eaves and terminal branchlets yield from 0:3 to 
0-66 per cent. of & brownish coloured oil of peculiar 
odour. The following constituents have been identi- 
fied: d-limonene (ro-20 per cent), & new cyclic 
ketone, C,H wO, about 50-60 per cent. (called rierone), 
together with sesquiterpene, sesquiterpene alcohol, 
amyl alcohol, a low boiling 1sovalerianic ester, etc.— · 
F. R. Morrison : The fixed oil of the kidney fat of the 
emu. The oil which was yellow in colour, had ап 
odour resembling mutton fat, and was of a soft 
buttery consistency during the winter months. The 
oil consisted of the glycerides of oleic, linolenic, 

itic and stearic acids. The occurrence of lno- 
enic acid is of interest, this acid being rarely found 
in animal oils—A. Grady and Н Но Ып: untein 
lagoon and ie er re fault. Mountain lagoon 


is apparently formed by the damming up of a small 
stream by the rising Kurrajong fault. e lagoon is 
will soon disa , for 


а topographic feature whic 
, on al sides, have cut back by 
erosion, almost to the lagoon itself. 


eadward 
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Production айа Use of Synthetic 
Nitrogenous Fertilisers. 


MONG the factors that are shaping the course of 
nations to-day, few are more important than the 
possession or control of raw materials. Nature, in her 
perverse way, has not only made men very unequal 
in character, energy, and ability, but she has also 
distributed so capriciously their means of sustenance 
and development that no civilised country is, or can 
expect to be, entirely self-supporting in the economic 
sense. There are many signs that the question of 
raw materials for food and industry will profoundly 
affect, if not dominate, international relationships. 
The United States is crying aloud for sources of supply 
of rubber, potash, mercury, manganese, long-staple 
cotton, and sisal; Germany, by her loss of territories 
in Europe and overseas, has become more dependent 
than ever upon foreign countries for a host of basic 
raw materials; Italy, Belgium, and Japan are asking 
the League of Nations to appoint a committee to 
consider the subject. 

The question is, however, not entirely an economic 
one ; its ramifications penetrate many spheres of human 
activity, including that of science and its applications, 
for chemistry, physics, physiology, botany, and ento- 
mology are all playing their parts in alleviating the 
consequences of Nature’s haphazard distribution of 
the necessaries of life and progress. From chemistry 
and physics we may, perhaps, expect most, for are 
they not showing us every day how to satisfy our 
primary needs by fabricating the raw materials of 
food, of clothing, and of shelter from such simple 
materials as air, water, fuel, and vegetation ? 

Of all the basic needs of man, food is the most 
essential; and, as Sir Daniel Hall recently reminded 
us at Oxford, the old problem of its supply still awaits 
solution. Man ever tends to multiply beyond his means 
of subsistence ; ' land suitable for agriculture is limited 
in extent ; its fertility declines, and must not only be 
restored but also increased to meet our ever-growing 
needs. Civilisation, through the sanitary authority, 
has made us abandon the economic practice (followed 
by Germany during the War, and by China from time 
immemorial) of returning to the soil the unassimilated 
plant nutrients of our food; and as other organic 
manures are strictly limited in amount, the only 
solution is to manufacture fertilisers from natural 
products. Fortunately for us all, the continued 
application of fertilisers does not, as was formerly 
believed, sicken the soil, provided they are scientifically 
applied ; and the raw materials of their manufacture 
are very abundant, though some of them are very 
unequally distributed over the earth. The occurrence 


e 


470 - 


-NATURE © 


[Остовкв 2, 1926 ` 





of potash is very localised, but the deposits are enormous, 
Germany and the Upper Rhine being estimated to 
contain no less than 21,000 million tons of crude potash 
salts situated at workable depths, Phosphate deposits 
are more numerous, although the life of the most 
important of them has been estimated at from twenty- 
one to seventy years ; there are, however, vast deposits 
that are poor in grade or badly situated. Apart from 
the Chilean nitrate-beds, which have a definitely 
limited life, and the wonder-workings of the nitrogen- 
fixing bacteria, the world is ill-supplied with natural 
nitrogenous fertilisers, but the chief raw material of 

ese fertilisers—nitrogen—is extraordinarily abundant: 
no less than eight tons of it are present in the air over 
“every square metre of the earth’s crust ; and few human 
achievements can compare in importance with the 
recent work of physical chemists in making this mine 
of potential fertility available for agricultural purposes. 

-To Germany belongs most of the credit for having 


elaborated the manufacture: of synthetic nitrogenous: 


‚ fertilisers by means of the Haber process. That 
* process, together with the modifications due to Claude, 
Casale, and Fauser, consists in uniting nitrogen’ from 
the air with hydrogen from water.to form ammonia ; 
and to-day it is by far the most important of nitrogen- 
fixation methods, the cyanamide process comihg next 
and the arc process third. The estimated production 
of combined nitfogen in Germany during the fertiliser 
year 1925-26 (June-May) was 600,000 metric tons 
(equal -to nearly 3 million tons of sulphate of ammonia), 
of which go-per cent. was to be made by synthetic pro- 
cesses. Although the Haber and cyanamide processes 
‚ were much used in Germany during the War, it was not 
until 1923-24 that Germany had sufficiently recovered 
from its effects to be able to export nitrogenous 
fertilisers ; for the year 1925-26 her estimated exports 
were about 135,000 tons of fixed nitrogen, equivalent 
to about 675,000 tons of sulphate of ammonia: Following 
Germany’s lead, the manufacture of synthetic ammonia 
has been taken up in many lands, and although, in 
' general, achievements have not-so far corresponded 
- with effort and-rédame, there is no doubt that within 
the next decade production will attain a figure un- 
dreamed of before the year 1914: It is satisfactory 
to note that, next to Germany, Great Britain is the 
most йиш: producer of synthetic nitrogén com- 
pounds, an achievement that is due to the initiative 
and enterprise of Messrs. Brunner, Mond and Co., Ltd., 
through its associated company, Synthetic. Ammonis 
and Nitrates, Ltd. 
` The future of the British nitrogen industry, its ability 


to retain the home market and to withstand foreign’ 


competition in the outlying parts of the Empire, are 


matters of national concern, not only i in respect of the 


Zo NO. 2970; уот. л 


peace-time manufacture of fertilisers, but also in 
respect of the war-time production of nitric acid and 
high explosives. In Great Britain the chief source of 
supply of manufactured nitrogenous fertilisers has long 
been, ‘and is still, the ammonia that is obtained from 
coal as a by-product in the manufacture of metal- 
lurgical coke and town’s gas. This ammonia is con- 
verted into ammonium sulphate, which ig still the most 
popular of manufactured nitrogenous fertilisers, and 
of which very large quantities are sold at home and 
abroad. ‘Our total production of nitrogen as am- 
monium sulphate in the year 1925-26 was 429,517 
tons, of which 238,611 tons was exported. Exports 
and prices, however, are falling as the result of severe 
German competition, and the outlook is not cheerful. 
At the recent International Conference on Nitrogen 
Propaganda in Biarritz, it was stated that the British 
Sulphate of Ammonia Federation, of which Synthetic 


“Ammonia and Nitrates, Ltd., is a member, had made 


an arrangement with the German, Nitrogen Syndicate 
by which new German nitrogen compounds that are 
suitable to English conditions would be made available 
to English farmers; but nothing in the nature of a 
quid pro quo was mentioned. Now the Germans are 
very active in producing new fertilisers, which play an 
important part in their propaganda. 

Dr. ‘J. Bueb told the conference at Biarritz that 
when Germans enter a foreign market they are very 
careful to ‘ push’ only well-known fertilisers until they 
have obtained а firm foothold; then they mtroduce 
their novelties, usually mixed fertilisers, that are 
especially suitable to the local conditions. In 1919-20 
it was recognised in Germany that ammoniacal nitrogen 
could never completely replace nitric nitrogen (as in’ 
Chile saltpetre); and the hygroscopic and explosive 
ammonium nitrate being regarded as unsuitable, efforts 
were concentrated on producing mixed fertilisers like 
ammonium sulphate-nitrate and ammonium-potassium | 
nitrate. To compete with Chilean nitrate, a white 
calcium nitrate of the same nitrogen content, but 
without its bad effect on ‘sticky’ soils, has been 
successfully marketed. In 1924 the manufacture of 
urea was started on а large scale, and this highly 
concentrated fertiliser (46 per cent. nitrogen) is selling : 
very well, being especially valuable for tobacco, hops, 
vine, garden plants, rneadows and pastures. Pure 
di-ammoniumhydrogen phosphate (‘ Diammonphos ?, 
‘and а mixture of it with ammonium sulphate (* Теша 
phos"), are among the chief products of.the well 
known ‘ Badische? company; whilst a compound: 
fertiliser containing nitrogen, phosphoric acid, and 
potash in the ratio т: 0'75:I has been specially worked, 
out “for sale id China under the name of ‘ Leuna- 


. phospliste? ас of forin, low price, and intensive 
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propaganda are the outstanding features of the rapidly 
expanding German trade in fertilisers. 

With regard to the security of the British home 
market, it appears highly probable that Synthetic 
Ammonia and Nitrates, Ltd., will come to an arrange- 
ment with the German Nitrogen Syndicate whereby 
spheres of influence will be defined and selling prices 
will be fixed and adjusted in ways advantageous to 
both. Failing the conclusion of such an arrangement, 
or in the event of its future collapse if made, competitive 
ability will depend upon quality, manner of marketing, 
production costs, selling policy and salesmanship. On 
the score of quality we need entertain no fear. British 
goods are not always best, as the Government post-mark 
asserts (though they may be always the best to buy), 
but in the case of chemical products made by a firm of 
the standing of Brunner, Mond and Co. there is no 
doubt that they can hold their own against all comers. 
In the matter of producing costs there is much less 
certainty. The cost of labour and fuel, together with 
paralysing taxation, constitute at present enormous 
handicaps to cheap production ; and it is unlikely that 
any Government would succeed in restricting foreign 
competition under the provisions of the Safeguarding 
of Industries Act. On the other hand, it is understood 
that Synthetic Ammonia and Nitrates, Ltd., has 
effected a number of improvements and economies in 
the Haber process ; it commands a personnel, financial 
and administrative as well as technical, that is second 
to none ; and it has ample capital resources. 

Competition a? home is not to be feared, for synthetic 
nitrogen compounds will be produced at & cost which, 
in the event of unrestricted competition, would oust 
by-product ammonium compounds from the market. 
Both coke-ovens and gas-works will have to toe the 
line set by the nitrogen factory. The gas companies 
. Will continue to produce sulphate of ammonia, because 
they will not be allowed to turn their poisonous gas- 
liquor into streams and estuaries ; and what they lose 
on the swings of ammonia they will make up on the 
' roundabouts of gas and other residuals. Coke-oven 
works will suffer an important loss of revenue, so that 
the price of metallurgical coke may rise, and with it 
the prices of iron and steel. The home industry "will 
therefore be able to present a solid front to the foreigners 
who would invade the home market; but if that 
“market is to be preserved, producing costs must be 
kept low by all possible means; and if labour is 
refractory we must cheapen overhead costs by extending 
sales, the possibilities of which are very considerable. 
The recent appointment by Synthetic Ammonia and 
Nitrates, Ltd., of Sir Frederick Keeble to take charge 
of research into the application of synthetic nitrogenous 
compounds to agricultural purposes, and to be director 
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of propaganda, is of especial significance, for it shows 
that the company is fully aware of the possibilities of 
the applicatian of science and scientific method to the 
problems of industry, and of the value of trained 
experience in organising propaganda among potential 
consumers. 

Among the more promising new outlets for nitro- 
genous fertilisers is their application to meadow and 
pasture land. In the past only arable land has been 
fertilised in this manner, but three years ago the 
German manufacturers initiated a series of large-scale 
tests on the use of nitrogen, with or without phosphates, 
for grass-land, and the results have shown that the treat- 
ment is economically profitable, provided that due 
regard is had to the nature of the soil and the vegetation, 
although the increased returns are lower than in the 
case of arable land. The capital cost of this extension 
to farming practice would undoubtedly put an addi- 
tional burden on the small farmer, but the constantly 
diminishing price of combined nitrogen, and the in- 
creasing cost of artificial feeding-stuffs, are factors that 
should encourage him to undertake the risk. Another 
possibility lies in the breeding of new types of the most 
important species of cultivated plants that will assimi- 
late much larger quantities of nitrogen than existing 
types, and so yield much bigger crops from the same 
acreage. Such an achievement is held to be quite 
feasible, although many years may elapse before it is 
consummated. Further progress would result from the 
devising of means to retain in the soil the nitrogen that 
is applied to it in the form of nitrogenous fertilisers and 
manures. Sir John Russell estimates that under good 
farming conditions only about one-half of the applied 
nitrogen is recovered in the first year’s crop, and but 
very little of the residual nitrogen in later crops. 
Such an economy would at first sight appear to be 
disadvantageous to the manufacturer, but the farmer 
would be able to extend his purchases of fertiliser and 
bring under intensive cultivation land which could not 
previously stand the cost of artificial dressings. 

Quite apart, however, from novel developments of 
the above kind, there is no doubt that the field 
of consumption of nitrogenous fertilisers is capable 
of almost unlimited extension. Russia, Argentina, 
Canada, Australia, and South Africa are practically 
virgin fields for the use of manufactured fertilisers, 
whilst of all the countries that already use them, only 
Germany, the United States, France, Great Britain, 
Holland, and Italy are important consumers. The 
order for consumption of fertilisers of all kinds is that 
given; for nitrogenous fertilisers only, it is Germany 
(easily first), the United States, France, Great Britain, 
Holland, Italy, and Egypt. A better view of the pre- 
sent position is, however, obtained by considering the 





472 





NATURE: 


[OCTOBER 2,-1926 ` 





_ consumption per uhit area of cultivated land. From 
the statistics published by the International Institute 


of Agriculture at Rome for nitrogen consumption in the’ 


fertiliser year 1921-22, it is seen that Holland comes 
first, followed closely by Germany, and then at a long 
interval come Egypt, Belgium, Great Britain, Japan, 
France,and Sweden, whilst the United States and шей 
rank very low indeed. 
_ When we consider that intensity of cultivation differs 
_very greatly in these countries, and that experts in 
Germany maintain that her soil would respond to twice 
the quantity of fertilisers which are now applied, we 
obtain some idea of the great possibilities in store. 
There is big business in fertilisers to-day ; there will be 
bigger business to-morrow ; and no progressive country 
will be able to afford to neglect provision of these basic 
raw materials of food production. With expansion 
of the world’s demand for them, we may expect the 
chemical industry to occupy a more prominent place in 
the industrial world than it does to-day, and even the 
chemist may receive that meed of recognition for which 
he has been striving so long. In Germany to-day it is 
openly said that the I.G.—the enormous combine of 
chemical manufacturers—is the Government. 

If Great Britain is to hold her own in the world’s 
markets, better men must be attracted to the profession 
and industry of chemistry by offering more adequate 
rewards ; and salesmanship and propaganda, which are 
playing an increasingly important part in mundane 
affairs, must not be neglected. We must abandon the 
attitude of ‘take it or leave it,’ and study actual 
demands, local conditions, and the psychology of our 
customers. The farmer is proverbially one "of the 
‘toughest nuts to crack.’ Conservative by nature, he is 
also frequently regarded as simple. In reality-he is very 
astute, although his time-reactions are slow. He is also 
suspicious, as he has good reason to be, because of his 
past experience of quack wares and of good wares sold 
at extortionate prices. Heis apt to regard the adjective 
‘chemical’ with grave suspicion: did not his forbears 
denounce nitrate of soda as ‘the scourge’? He is 
also more resistant than the average town-dweller 
to the lure of printed advertisements ; but he is not 
impervious to the advances of the: well-qualified 
agricultural lecturer, and still less to. the evidence 
' of the demonstration plot. What does appeal ‘to 
him strongly is the success of a neighbour or a rival in 
obtaining yields and results which he has been unable 


to achieves and, of course, he is very susceptible to the. 


argument of l s. d.; in other words; he should be 
approached through his primary instincts of positive 
self-feeling and acquisition. In this respect he is not 
| markedly different from the rest of us ; as Goethe said, 
“ Mankind progresses, but man remains the same.” Í 
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Peasant and Pundit in India. 


Bihar Peasant Life: being a Discursive Catalogue of 
the Surroundings of the People of that Province. 
By Sir George A. Grierson. (Prepared (in 1885) 
under Orders of the Government of Bengal.) Second 
and revised edition. Pp. iv+4+443+xvii+clv+4o 
plates. (Patna: Government Printing оша, 1926.) 
то rupees. 


IHAR, the homeland of Buddhism, came under 
the East India Company in 1765, and remained : 
merged in Bengal until 1912, when it reappeared as 
senior partner in the new province of Bihar and 
Orissa. In area Bihar is larger than Hungary; its 
population (nearly боо to the square mile) is greater 
than that of Canada, Australia, and the Union of South 
Africa combined. Of its people, only 8 per cent. live 
In towns, а fact not easy for the ober eats -urbanised 
Englishman to appreciate. 

The Bihari peasant is reputed boorish, but a certain ` 
young civilian who landed in India in 1873 found him 
well worth study. There is only one way to get to 
know a peasant, and that is by talking to him. His 
language is not the language of poets and pundits, 
nor can it be learned from a dictionary, for many of 
its concepts have no equivalents in English and many 
of its words are as strange to literature as ‘ roles’ and 
* spitters ’ (unless he come from Devon) to the average 
professor of classical Greek. So it was that one of 
the most masterly linguists of the fige became the 
peasant’s pupil; “ every -word in this book," writes 
the author, “ has been collected from the mouths of 
the people.” ‘The task took seven years. 

The plan of the book is modelled on a work by the 
late Dr. Crooke. It is a pity that the lead was not 
followed in every province of India ; for a better key 
to the life and mind of the ryot could not be proffered ' 
to the new-fledged civilian. 

Sir George Grierson describes his book as a “ dis- 
cursive catalogue." It із more than that; for, though 
intended only as a foundation for serious research, 
it throws in vivid relief the things that count in Indian 
peatant life: Its main interest centres, of course, 
in the land; -the rich belt nearest the home, the 
leaner belt on thé village outskirts, and the belt 
land new made and land washed away by 
the сяст of rivers; soils sandy, clayey, loamy, 
saline, or stony;. soils water-logged and soils which 
will not.retain moisture; the ploughing and replough- 
ing—'' a hundred ploughings for cane, fifty for wheat,” 
as they say in Gaya—the' sowing, transplanting, 
irrigating, ‘weeding, and watching; and then -the 
harvest, and the division of the crops between landlord ` 
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and tenant; the deductions and remissions, and the 

perquisites due to the village carpenter and black- 

smith, the weaver and shoemaker, the sweeper, the 

accountant, the weighman, and the watchman; a 

tough business was this settlement'of grain rents, by 

custom and without contract, and Ше variety of 
tenures is bewildering. Then there is the problem 
of labour; the serf who cannot leave his job, or 
marry, or do anything without his lord’s consent ; 
the debtor who binds himself to work until his debt is 
cleared; the one-year servant and the half-day 

servant; the man who, in lieu of wages, borrows a 

plough and oxen one day in three; the pair of culti- 
^ vators who join and till each other's land in tum; 
| and, in the background, advances of grain and cash, 
; and loans and mortgages on terms unthinkable in 

generous England. 
| Other sides of peasant life there are, subsidiary 
always to the land; the live stock, the home life, 
! the cottage industries. It would puzzle a lexico- 
grapher to discriminate in English between the 140 
odd varieties of earthenware vessels named (the list 
is not exhaustive), let alone vessels of metal, wood, 
or leather, baskets, boxes, and nets, the roo or so 
' different kinds of jewelry, or the 250 or more different 
kinds of food. : 
Of domestic ceremonieg, the rites of birth, marriage, 
. and death, the treatment is necessarily cursory ; such 
subjects can only be dealt with adequately by an 
intensive study of each separate community, for in 
no two castes are they exactly alike. The same applies 
to religion generally, for each cult requires separate 
handling, and more than a hundred cults are named. 
|. The list of country craftsmen, so unlike anything 
' European, shows how little the simple self-contained 
' culture of the Indian peasant is dependent on Western 
industrialism. Of local products, the only one of 
industrial importance was (before German chemistry 
strangled it) indigo. 

In mechanics, the Bihari shares with the rest of 
India- the oil-mill and the water-lift, but his master- 
piece of ingenuity is the two-wheeled 'large complete 
country cart, in which the art of adjusting strains 
and stresses seems to run riot; the why and wherefore 
of its three pairs of intersecting spokes, which run 
from felloe to felloe, its twin axles, one for each 
wheel, and its ‘spinal curvature, deserve an expert 
monograph. 

Needless to say, Sir George Grierson is scrupulous 
to observe the niceties of scientific writing, the neglect 
of which too often impairs the value of books on India. 
He is careful to define his geographical units, and to 
explain them with a map; each vernacular word is 
printed twice, once in the vernacular script, and again 
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transliterated in italics; and, a point most necessary 
in а land of more than 200 languages, plants are given 
their botanical names, though the terms used are 
sometimes out-of-date and generic names seldom begin 
with capitals. To question Sir, George's accuracy 
would be presumptuous, but (p. 401) Bakr-Id does 
not always fall in December or Barah-Wafat in March ; 
these festivals, like the rest of the Moslem calendar, 
fall a little earlier year by year. ` 

Events in India in recent years have somewhat 
obscured the ryot's interests, and the timely reissue 
of this valuable work is to the credit of the Bihar 
and Orissa Government. But in ‘get up’ this second 
edition is а sorry travesty of its former self. The 
first edition was neatly printed on excellent paper, 
smartly bound and lettered, and beautifully illustrated. 
In the new volume the paper is coarse, the binding 
clumsy, the printing dirty and irregular, the pictures 
blurred ; while the errata list covers 29 printed pages 
and yet records but a fraction of the misprints which 
disfigure almost every page of the-text, making it every- 
where untrustworthy, and sometimes unintelligible. 
Such being the case, it is not a little surprising to read 
in the ‘ Foreword ? that the proof-feading was entrusted 
to two distinguished officers who are thanked by the 
Government “ for the care they have taken to produce 
an accurate reprint." F. J. R. 


Wilhelm Hofmeister. 


Wilhelm. Hofmeister: the Work and Life of a Nineteenth 
Century Botanist. By Prof. Dr. К. von Goebel. 
With Biographical Supplement by Frau Professor 
Ganzenmüller. Translated into English by Н. M. 
Bower, and edited botanically by Prof. F. O. Bower. 
(Ray Society Volume (No. 111) for 1925.) Pp. 
xi-202. (London: Dulau and Co., Ltd., 1926.) 
125. 6d. net. 


HE Ray Society has just published a translation 

into English of a volume which appeared in 
Leipzig in 1924 to celebrate the centenary of the birth 
of Wilhelm Hofmeister, а botanist to whom is generally 
assigned the premier place in plant-morphology during 
the nineteenth century. This version follows as a 
fitting sequel to the volume of Hofmeister's researches 
published in English in 1862 by the same Society under 
the title “Оп the Germination, Development and 
Fructification of the Higher Cryptogamia, and on the 
¥Fructification of the Conifere," which for more than 
sixty years has been held as a classic by all English- 
speaking students of plant-morphology. The volume 
last named was, however, not merely & translation of 
works already published by him in German: its 
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text was specially revised and enlarged by the author 
himself for the Ray Society, so ‘as to be a complete 
record of all known at that time on the subject to 
which it related. Thus on two occasions, far apart in 
date, the Ray Society has promoted the interest of 
botany by presenting in English works concerned with 
the same great discoverer. 

The centenary volume was written by Hofmeister's 
most distinguished living pupil, Dr. K. von Goebel, 
now professor of botany in Munich: a man whose 
- outstanding position in science has recently been 

. recognised afresh by his election as foreign member 
of the Royal Society of London. He is the heir to 
Hofmeisters dominant place, not only as a formal 
morphologist but also as a philosophical biologist. This 
union of the study of form and function has indeed 
. been stereotyped by the title given by von Goebel to 
his own great work, “ Organographie.” 

'Botanists, and biologists generally, recognise in 
Hofmeister the exponent of alternation of generations 
in plants. They admire his keen and unswerving 
perception of the homologies of those successive phases 
which in divers plants are so often disguised by differ- 
ences of form and proportion. He first disclosed, in 
1851, that underlying cycle of events which normally 
characterises Archegoniate plants, including the Coni- 
fere. The similarity of the constant cycle in them 
all was indeed shown to be so close that when Darwin’s 
“Origin of Species” was published, the common 
underlying plan appeared at once to gain evolutionary 
significance.’ 

Hofmeister’s work on the Archegoniate is doubtless 
his best-known title to fame. But it is far from being 
the actual sum of his achievements. It is one of the 
great merits of von Goebel’s book now under review, 
that it places the life-work of a master of technique 
and of thought in its true relation, not only to the 
period in which he lived, but also to the general march 
of science. It shows Hofmeister as a man of singularly 
alert mind and clear vision, coupled with a remarkable 
capacity and enthusiasm for work. There was some- 
thing almost prophetic in his outlook on science. 
His perception of alternation was the natural precursor 
of the discovery of the cytological cycle as we now 
know it. But more significant still was his pursuit of 
causal morphology, as developed in his other great 
work, entitled “ Allgemeine Morphologie." This book 
is unfortunately unpopular in style and almost plethoric 
in content. But it touched many matters that are 
still in eager debate : none more so than the inheritance 
of acquired or impressed characters. On the last page 
of that work he says: “It appears to me probable that 
cnly gradually, in the course of many years' develop- 
ment, the influential effects on outer form appeared 
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and became hereditary." "Twenty years later, Sachs 
advocated the same idea, saying with regard to the 
perpetual operation of gravity and light: “ Мапу of 
these effects we are able to-day artificially to call forth 
or hinder; but others have become entirely hereditary 
and constant. "Evidently one of the most fruitful 
regions of botanical research lies here before us." It 
is well to accord full weight to such expressions from 
great experimental botanists, while considering the 
later view put forward by Weismann with special 
relation to animals. 

It is impossible in a short review to do justice to 
von Goebel’s thoughtful estimate of his master’s life 
and work. The pupil is, however, also a critic, and 
he does not hesitate to expose points where Hofmeister's 
views are out of harmony with later aspects of the 
science. This feature, associated with the broad 
outlook of an unusually penetrating mind, makes von 
Goebel’s volume a most valuable addition to philo- 
sophical botany. 

The remarkable wealth of facts early observed by 
Hofmeister, and the acute comparisons based on them, 
revealed the young bookseller as already a leader in 
his science. Recognition followed quickly. In 1851 
he was awarded the honorary doctorate of philosophy 
of the University of Rostock. A few years later, in 
1854, he received a call to the chair of botany in 
Heidelberg ; and in 1863 he was appointed to Tübingen. 
As professor, he could not be called a popular lecturer. 
But tbe list of such pupils as Askenasy, Engelmann, 
Kienitz Gerloff, Müller, Pfitzer, Timiriassieff, Millardet, 
Zacharias, and von Goebel shows how powerful and 
prolific was his advanced teaching. He was, in fact, 
“a heaven-gifted genius such as in every science 
appears only at long intervals of time." 

This volume presents Hofmeister both as a genius 
and also as в personality. Ніз character is not 
only indicated by the pupil who saw him at near 
hand, in the laboratory and in the field, but also more 
fully by his daughter, Frau Prof. Ganzenmuller, in a 
chapter telling of his family life. Several vivid letters 
to his wife are quoted, and reveal a vivacious and very 
affectionate nature. But, аз said in the translator’s 
introduction to the English version: “The story which 
the daughter relates of her father’s family happiness, 
and of his phenomenal success in a profession he was 
never trained for, becomes poignantly tragic as the 
tale of grievous bereavements quickly following one 
another reaches its sad climax in solitude of spirit. 
Her closing paragraphs, as well as his works, claim 
remembrance for one who, overtaken in 1877 by 
sickness and death, had persistently devoted almost 
his last broken powers to the science he had so brilliantly 
illuminated.” 
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'I have calculated the constant b also for the rate 
of development in different of the beetle 
DUE somisulcaius, to observations by 
Blunck.* In this case also the value of b increases 
with аде; 
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ental data con the embryonic че 
ment of the frog (Rana Tuta I have found that b 
noe with time in a similar way, as follows : 


E Rr a ML тов слабе du développement,” 


за 
м 


of. "y Pfianzenpiynoloqpe, 
и, Doe Tre Poen Taste t Calcutta, I, 1918. E 
з етее Tur dea ta I a 
” Krogh, Zee $ alg Payor i. P 


NO. 2970, VOL. 118] 





The graph of these values ре against time 
probably corresponds to the part of an S-shaped 
curve, the most advanced stage in Krogh’s experi- 
ments being embryos only 7-8 mm. long. 

"The following example will show that b 1s also in- 
creased under the action of narcotics : я 
Pulsation of vacuole, Paramascium caudaium, 

normal i аг . А . А 
Pulsation of vacuole, Pavamascium caudatum, 

under chloretone (Cole з) I: 57 

The next example, computed from Hennings’ € 
eene data, demonstrates that b increases not 

p with the of individual, but also that it is 
higher in a dry in а humid atmosphere : 


Tomicus typogrepkus. 


1:60 





Real аш 
Free beetle . 
Total development 





From theee data it may be seen that the coefficient 
b varies not only for different Biological reactions, but 
also that 1t changes even 1n one and the same reaction 
under g external and internal conditions, It 
would be Ore ищ at least at peo to 
identify biological reactions by means of our new 
formula. But the variations of b may be understood 
without great difficulty if we assume that b indicates 
the degree of protoplasmic consistency (or, physically, 
viscosity and rigidity). It has been y -demon- 
strated, partly made highly probable by different 
investigators, that the viscosity of protoplasm in- 
creases with eg age of individual as well as under 
deeper narcosis (see Е. Weber **). The case of em- 
bryonic development in Tomscus typographus, cited 
&bove, would indicate that the protoplasm may 
become more viscous owing to loss of water in dry 
air. 

The S-shaped curve which represents the increase 
of b with age fits well with my previous iments 
made on cells of Elodea densa, in which the proto- 
plasmic viscosity, p адор Ai Mara also 
gives an p puse slopment of 
insects, it may be Ei ati doped enly be- 
tween the larval period and the im al stage (see 
above, hila and Tomicus). ча points to 
the possibility that protoplasmic vi decreases 
during metamorphosis, which then would involve 
some sort of rejuvenation. But as the material upon 
which my calculations are based is not sufficiently 
large, Т do not venture to accept this idea as a definite 
explanation. - 

Arch. ттт. 

mem teh 

е Н Bil Centraibi., х7, 1907. 

м Браге, C. R Soc. ds Bici , 9x, 1915; Publ. Fac. ds Мес, Brno, 
1915. 
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The difference in the constant b which exists be- 


tween poikilothermic and homoiothermic o 

Seems indicate that the plasmic viscosity is 

pag with regard to tho thermal adaptation of a 
ву biologi ical reaction 1s a complex of , many 


ph ай aA chemical procmeees Г аш i спа In 
the temperature coefficient of such а 
complex, we in effect etane the gine co- 
efficient of only one of the underl 
namely, that which is least ee stated Beet ae rising tem- 
perature and is therefore the limitin of the 
whole complex (Blackmann's and 8 prin- 
ciple). In the majority of cases; however, the rate 
of molecular diffusion in the 
factor (see hae Bayliss 35). 
depends on the system, our 
дуо hess is justified aleo from a purely physico- 
emical point of view. 

Thus the protoplagmic viscosity may be studied by 
simply measuring the effect of temperature on an 

biological reaction in which the new formula hol 
good. Further investigations will show whether this 
way of determining the protoplasmic viscosity would 
be not only lese injurious to the hving but 
also more accurate than the existing methods of 
protoplasmic viscosime see Е. Weber ™). 
RN J. BĚLEHRÁDEK. 

Zoological Department, 
g's College, London, 
August 12. 


Science and Psychical Research. 


HaviNG read with interest the correspondence in 
recent issues of NATURE out of Dr. Tillyard's 
article on Sir A. Conan Doyle's “ History of Spiritual- 
ism," I beg space for tlie following remarks which I shall 

to confine so far ag possible within the editorial 
fiis stated in the inte of ber ii to be the 
ТЕОРЕ of the reviewer's article of July 31, namely, 
that scientific. men generally presented ап un- 
scientific attitude to the subject of psychical research.” 
But Dr. Tillyard in his article appears to prefer the 
substitution of the term ' supernormal аара a PRE to 
the term ' subject of Therefore my 
remarks will deal almoet holly with t with that department 
of ' psychical research’ which concerns itself with such 
supernormal phenomena аз may be included under the 
head of acinis ivon of communscaiions between living 
. persons and the ' ' lscarüste ' spirits, or ‘ in encies,’ 
or ‘ ghosts ' of those who are normally called dead, 
and thus omit here all reference to much of the 
material studied by the Research Society, 
for example, telepathy, etc., as Gre irrelevant to this 
correspondence. . 

All the statements the above-named 
accounts hitherto published and believed to be true 
by some of all descriptions of , including such 
a8 are or have been students of various branches of 
science, Jack any evidence of а character which could 
а poesible their submission to strict scientifio 

er ed the requirements of which I need not 
these pages. In this statement I include all 

the accounts given or referred to by Sir A. C. Doyle 
or his reviewer in the “ History of Spiritualism.” 
Recently when talking with Sir Ray about 
а revise ho had теа of Sit А. С.Т le's book, and 
the -stories it contained, he tto my notice 
the fT, BO Connor in d from some remarks made by 


Mr. T. P. O’ or in the Swnday Times of August 15 
Po Wotee, seid дуне d. Pool. T Firg, Oleg tes ME 
м. 
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“am not aware, after 


in connexion with а conversation with Sir Edward 
Clarke, the chief counsel for the plaintiff in the 
case of O'Shea v. Parnell. In the course of this 
case it was proved that there was no ‘ fire-escape ' in 

the house in question. ‘‘ This,” says Mr. O' Cannon, 

“ was not the first time I realized the truth of the 
statement that you cannot be quite sure that you 
know all the facts of any historical or nal trans- 
action. I never trust implicitly any historical state- 
ment. I have rarely seen any of the historical trans- 
actions in which I myself have taken а part strictly 
recorded to the facts.” Sir Ray thoroughly 
endorsed Mr. O’€onnor’s attitude as to placing no 
reliance on such ‘story-telling, and holds that it 
applies uan to reputed researches by eminent 
scientists—all hearsay—and useless aa evidence. 

On all of the many occasions, within a period of 
more than fifty years, when I have given serious 
attention to allegations of facts made by students of 
the 'occult' or so-called 'supernormal лош. 
I have found that the actual necessities for 
out sclentific investigation were unattainable, the 
consent of the ‘medium,’ whether ' professional ’ or 
not, withheld. 

Scientific men generally do not refuse to examine 
into any matters of reputed or seeming importance on 
the ground of certain alleged facts being impossible, 
or even highly improbable. They cahnot, however, 
but refuse to make inquiry into any matter when the 
conditions of diris eni. necessarily required, are 
denied or restri &nd actual ent thus 
excluded. Ав one example only of an unproved state- 
ment made in the course af the t dence, 
I quote that of Dr. yata aia aieh be ауу that in 
a certain class of cases “ the medium is-actuall 
trance and does not know what is going on." 
not know what he means by the word ' trance,' Dad 
his statement would seem to be of some im е 

and the Psychical Research 
in the present tion of their aoe the 

‘ entranced’ medium plays a most important- 

the manifestations of occult phenomena gen 1 
several үе into this 
point, of any thorough 


Dade na on ee been 
made into the condition of a ' eported to be 


' entranced.’ ша а DONKIN. 
September 17. 


THe present controversy, which the editor, of 
NATURE has wisely confined to a discussion ої the 
“ scientific study of what are called sw à 
phenomena, ' is somewhat confused by the ırrelevancies 7 
which have been introduced into the debate. г> 

The entomologist, Dr. Tillyard, complains that his 
critica confuse cal research with spiritualism, 
when the fact is t his original article was a review 
of a book on spiritualism and not бп ical 
research. Moreover, when he accuses Dr. of 
making ''the usual blunder of those who, knowi 
п of the elementary principles of psychi 

in tbe medium as the 

* guide ' in the ents," he himself 18 betraying 
M lack ‘of acquaintance with the subject This is 
readily excusable since, I believe, his ce with 
physical mediums is limited to less than a dozen 
Шр. А: from this, Dr. Tillyard’s statement 
Strikes at e root of the present discussion. The 
Туан) of scientific men suspect that what Dr. 

йез is true, namely, that the medium 18 

guide’ in the ents. In this they are 

ае aren: the words ‘ and his/her manager ’ 
t be added to the word ‘ medium.’ 

6 conditions of experiment are usnally arranged 
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by the medium or by the manager in conformity with 
à set of arbitrary rules laid down by generations of 
spiritualists*for reasons into which we need not enter 
here. The séances are of the nature of performances 
at which the 'in ator' takes bis place in а 
' chain ' of believers, who see that He does not violate 
the rules, which are framed in such a wa mn 
real investigation із impeded. Сап Dr. illyard. 
us of any single medium who can produce some 
simple raps, under conditions which render their 
normal production impossible? Не will doubtless 

ly by stating that ' supernormal' phenomena are 
кн to certain conditions and it 1з only under 
certain conditions that they occur. This орен 
reasonable, but Dr. Tillyard's experience is too slight 
for hun to be able to recognise that the conditions 
are not “ just exactly what the researchers choose to 
make them " (NATURE, September 11, 1926, p. 370), 
but what the medium plus his manager or employer 
have chosen to make them. ч 

In this respect the cordial invitations which are 
80 often extended to prominent persons are y 
suggestive. It is now becoming a common thing 
Wien a new medium appears for or her manager 
to invite scientific men in other spheres of work, 
journalists, actors, etc., to be present at the 

experiments.” Great care is taken to prevent the 
systematic attendance of critical psychical researchers 
and others with much experience of mediums, for 
these are not likely to be impressed by the trappings 
of a udo-investigation, and are also acquainted 
with those sources of error which, from their very 
nature, must remain own to the ordinary 
scientific worker, who has not specialised in this line 
of inquiry. ` 
' There 1s a good case for the scientific study of what 
&re called supernormal phenomena. The difficul 
lies in obtaini the opportunities for any su 
investigation under conditions satisfactory to those 
whose experience leads them to adopt a critical 
attitude towards the problems 1n dispute. 


E. J. Drncwa tt. 
73 Corringham Road, 
London, N.W.ir. 





The Egyptian Shadouf and the Rate of 
Human Work. 


THe interesting рарег by Drs. Haldane and 
Henderson ın Nature for August 28, p. 308, merits 
emphasis on two or three ints. Above all, the 
mechanical beauty of the ouf, in spite of its 
crude construction, deserves notice. It will be ob- 
served that trunnion bearings, which would wear 
and need lubrication, are i жез by almost friction- 
less hingee in the form ropes. These ropes, in 
addition to their antiíriction qualities as 8, 
confer an important property Um system, namely, 
elasticity. 

In short, the shadouf is a pendulum, and almost 
without doubt the men who work it move with it 
in its natural free period. f-this is so, it would con- 
stitute a remarkable anticipation of recent develop- 
ments in Germany, where many reciprocating machines 
have been constructed on resonance principles with 
marked gain in efficiency. 

About the middle of last century, when most cranes 
and winches were operated by hand, 1t was necessary, 
for purposes of design, to have some standard of 
human activity. A Dr accepted figure for such 
work was one-tenth of a.horse-power or 3300 foot- 
pounds per minute. D. К. Clerk, а respected 
authonty of that penod, gave this rate as “ the 
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average net daily work of an ordinary labourer at a 
ump, а winch or а crane, for t'hours a day. 
‘ For shorter periods, from four to five times this rate 

may be exerted.” Taking the rate given by Clerk 

for eight hours, we have 1,584,000 foot-pounds per 
day, ın close agreement wrth the shadouf worker's 

1,550,000 foot-pounds. : 

As to exteme rates of era dis short ods, 
comparisons are most difficult. bably tko highest 
rates are. exhibited by professional wrestlers and 
strong men, whose feats are sometimes performed at a 
rate of the arder of four horse-powers. 

А Н. S. ROWELL, 
Director of Research, 
Research Association of British Motor 
and Allied Manufacturers. 
Chiswick, W.4, 
August 30. — 





THE figures of 4290 foot-pounds per min. for raising 
water, and 4230 foot-pounds per min. for raisin 
earth, given by Dr. aldane and Prof. Yande 
Henderson in Nave of paw 28, as examples of 
the rate at which work can kept up for lengthy 
en are confirmed by the common experience of 

climbers. A man o ee мо ше 
climbing kit, and carrying a | of, say, 15 or 201b, 
may be assumed to weigh about 180 lb. To walk 
uphill at the rate of 1250 feet hour, &t low or 
moderate altitudes, is quite ordinary; while 1500 
feet per hour is generally considered as distinctly fast. 
Such figures would apply to persons in good traini 
and to ascents lasting for, say, 4 hours. The rate to 
о with 4200 foot-pounds per min. would be 
1400 hour. 

It would be interesting to measure tho rate of oxygen 
consumption of persons walling uphill for lengthy 
periods; for given rates of ascent and for various 
gradients; апа to compare the results with figures 
obtained from the same individuals working an 
ergometer in a laboratory. The question of gradient 
cannot be entirely ignored. Clinometer measure- 
ments of Alpine paths indicate that the economic 


ient is about 18°, or І in 3. It certainly lies 
een 16°, which is unn ily flat, and 20°, 
which is uncomfortably steep. . J. Н. Unna. 
4 Dean’s Yard, 
London, S.W.1, 
August 31. 





Antagonistic Action of Electrolytes and 
Permeability of Membranes. 


Tue problem of the antagonistic action of electro- 
oe. in biological systems has attracted attention 
or a long time, but a similar effect on inorganic 
colloidal systems has been investigated only 1n recent 
years. This study has, however, thrown consider- 
able light on the mechanism of such antagonistic 
action, and we are now probably able to give a 
rational explanation on the basis of these тоша 
chemical investigations. About a decade ago Clowes 
(Jour. Phys. Chom, 20, 407, 1916) showed that a 
marked analogy éxists between the transformation 
of an emulsion of oilin-water into an emulsion of 
water-in-oil, ог of blood plasma into a blood clot, or 
of а casein suspension into a casein clot. In all 
these cases salts of calcium promote and alkalis and 
salts of sodium inhibit the transformation of a system 
consisting of a non-aqueous phase di in water 
into the reverse of , consisting of water 
more or less ectly dispersed in a non-aqueous 
phase, and the ratio in which given electrolytes, say 


02 
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sodium or calcium chloride, exert a compensatory 
effect upon one another, is almost the same as that 
in which the electrol 1n question exert antagonistic 
or compensatory effects on one another in biological 
systems 


„Та some recent papers (Zest. anorg Chom., 142, 345; 
149, 139, 1925; Jowr. Phys. Chom, 29, 517, 1925) 
have examined the behaviour of several colloid 
solutions from this point of view, and have shown 
that a general explanation for all these cases of ionic 
асов idthat the similarly charged ion goes to 

stab the suspension, whith effect is an 
by the presence of a coagulating ion. The equih- 
brium 1n biological systems, the inversion of emulsions, 
and the coagulation of colloids in the presence of 
pao eu саше pe x ines пош tre siniple 
view, which 1s also'su у ental facts. 
The effect of such non-electrol 88 the organic 
anzesthetics in antagonistic experiments is similar to 
the salts of calcium, as has been shown by Lillie and 
others. In these cases we are dealing with the co-_ 
agulating effect of the non-electrolytes on the dis- 
id system. Thus it is now’ known that сорго 
} de membranes,- which also show under 
Suitable conditions a reversible variation ın permea- 
bility like protoplasmic membranes, can be co- 
agulated by means of propyl and other alcohols, but 
ce of membrane-forming materials the 
: ion of the membrane is retarded. This is 
to be attributed to an antagónism between the non- 
electrolyte and the electrolyte in question. Conse- 
quently a general statement of the observed 
antagonism in diphasic systems is that al омзйс 
actions occur between a ising agent а со- 
agulating agent. This an nism need not be con- 
fined to VERO electrolytes only, but may occur 
between an electrolyte and а non-electrolyte. If the 
concentration of one of these is constant, then at a 
cular concentration of the other the whole 
system will be in equilibrium. In freely reversible 
systems the equilibrium ratio of these will be ap- 
proxunately constant, but this cannot be expected 
in systems which are irreversible. In the case of 
ionic ап msm, it has been found that the ad- 
sorption of similarly charged ions stabilises the sus- 
nsion towards another coagulating ion and naturally, 
аео, the nature of the electric charge on the 
surface of the dispersoid or emulsoid particles in the 
case of physiological systems must be of fundamental 
pr өлен in showing a vaniable permeability under 


erent conditions. : К. C. SEN. 
Chemjstry Department, 
University of Allahabad, 
India. 
Lightning. 
Dr. $тМрзон'в rejoinder accompan ту recent 
letter (NATURE, August 7 indicates t I have 


signally failed to convey,to him the ideas which I en- 
deavoured to present. For this I am sorry. А more 
detailed discussion, 1 approprier for these 
columns, will be presen elsewhere, but two items 
of his rejoinder should be mentioned here and now. 
Dr. Sımpson quotes and by еа interprets ап 
isolated sentence. І fail to see how this implied inter- 
tion can be considered to be compatible with the 
remainder of the ph from which the sentence 
was taken. Second, he is quite mistaken in thinki 
that the electronic darts which I pictured are bu 
little different from the negative discharges which he 
considered. His discussion of the latter contains no 
suggestion of such darts. N. Ernest Dorsey. 


August 17. 
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- creased, while 


Dr. Dorsey complains that m 


interpretation of 
the sentence which I quoted from hi 


letter 18 incom- 


patible with the remainder of the ph from _ 
which it was taken. If this is so it is not m fault, 
for the ph in question contams the two 


following incompatible sentences: “the branches 
are not outgrowths from the trunks but in 
to it” (which 18 the sentence I quoted), and ' a branch 
may grow in п and may branch." 
I can assure Dr. Dorsey that I did my best to 
understand his difficult letter and to explain the 
ints in which his theory a pears to differ from mine. 
cannot, of conrse, to agree with me, but 
I regret that he considers that he has cause for 
complaint. С. C. SIMPSON. 
August 31. 





The Absorption Spectrum of Formic Acid Vapour 
in Relation to Molecular Associations. 


Тнк absorption spectrum of formic acid vapour 
at room temperature and above (to 145? C.) conmsts 
of about thirty-five bands, lying een A= 2565 
and 2250A.U.; at the ultra-violet end of this band 

there appears to be a continuons absorption. 

The law of distribution of practically all the banda 
тау be represented with close approximation by the 
formula : 


41700 +n . 1050+  . 385, 


where #= -2,- I, о, +I, +2 and p= ~7 0+7. 
The null-band (я = о, р = 0) is the strongest band 
and corresponds to 


A=2398-0 À.U., E —41700 om. 


There are two fundamental periods of atomic 
vibrations in the molecule, a = 1050 and 8-385 cm,~}, 
It is important to mention that the larger funda- 
mental period is of the same order of magnitude 
(about rooo cm.-}) as is obtained for a number of 


molecule with a C-O group: formaldehyde (V. 
Henn and Shot, а=965 cm.-!), diacetyle (V. Henri 
and L. Light, ттоо cm.-1), uinone (V. Henri 
ала L. Light, 1110 cm.73), benzaldehyde (V Henri and 


Almasy, 945 cm.~), furfurol (V. Henri and Almasy, 
1080 cm.^!), acroleine (V. Henri, 1260 cm.-?), phosgene 
(V. Henri and Howell, 902 cm.) In the infra-red 
there is a strong carbon monoxide band аё À-g-ay, 
I/A =1087 cm."!. It is therefore quite probable that 
пар тоѕост. -1 of formic acid vapour co ds 
to the vibration of the oxygen relative to the carbon 
atom Р 

With increasing temperatures (using а constant 
mass of 60 mgm. in the tion tube, between the 
room temperature and 145°C.) the absorption limit 
&pproaches the а nos rs s the same 
kind appeared towards the visible end o spectrum. 

The simphety with which the above formula 
represents all the bands leads to the telef that these 
bands are due to the absorption of one kind of molecu- 
lar species. The fact that at elevated temperatures 
the number of single molecules (HCOOH) ıs much 
e number of double molecules 
(HCOOH), is decreased, leads to the conolusion that 
the banded absorption spectrum is due to the single 
molecules. (At 145? C the ratio of single moloen 
to double эв about 7 : т, and at the room temperature 


it is about 9;3 : I.) 
- Louis HARRIS, 
National Research Fellow. 
Institute of Physical Chemistry, 
University of Zurich. 
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The Scope of Organic Chemistry.! 
By Prof. J. Е. Toorpz, C.B.E., FRS. 


“THE Chemistry of the co aca of carbon covers 

& wide field, wider than that covered by any other 
element. Its scope embraces all living matter, as 
well as the vast number of non-living substances which 
áre produced through the agency of life. Moreover, 
it includes а very great number of compounds unrelated 
to life or to living processes which have been built 
up by the chemist in the laboratory by methods he 
has devised. 

Already some 200,000 definite compounds have 
been tabulated in Richter's Lexicon and ш the supple- 
-ments thereto, and this number is increased yearly 
by several thousands through the agency of & band 
of zealous workers scattered over the globe. It may 
well be asked what is the good of continuing to increase 
this already astonishing number; and is the expendi- 
ture of time, labour, and energy justified which lead 
to the discovery of some new fact having, apparently, 
no useful application to any department of human 
activity ? 

The answers to these questions are quite clear and 
definite. We must acquire a knowledge of the simple 
before we can attack the complex with any hope of 
success. The element carbon has been used by Nature 
as the basis of organised life because the capacity of 
carbon to combine with itself is shared by no other 
element, and it is upon this capacity that Nature has 
теред in order to d up the tissues and reserve 
materials which form the living world around us. 
Moreover, since the compounds of carbon containing 
a moderate number of atoms of the element are usually 
crystalline or capable of becoming crystalline, and 
there are obvious disadvantages attaching to the use 
of potentially crystalline substances as the basis of 
living matter, it has been found necessary to employ 
the more complex carbon derivatives containing many 
hundreds of elemental atoms, which by reason of their 
high molecular complexities no longer possess, or seem 
capable of acquiring, а crystalline structure, but belong 
to the class of jelly-like or colloidal substances. 

Until we can determine how a small number of 
carbon atoms combine one with the other, we cannot 
hope to obtain any insight into the manner in which 
the more complex natural substances are built up, or 
any information т the way in which they are 
utilised to bring about the changes occurring during 
animal and vegetable metabolism. 


STRUCTURE. 


The science of structural organic chemistry is only 
just tty years old. It was born when the genius of 
van't Hof gave to the world the clue upon which the 
three-dimensional formula we now use is based. It 
is therefore no inconsiderable achievement to have 
gained in so short a time a knowledge of many of the 
reactions and properties. ої the more simple complexes. 
of carbon in combination with oxygen, nitrogen, and 
other elements. But much yet remains to be done 
before we can attack with any real hope of success 
the problems which the chemistry of Nature presents. 

3 From the tal address to Bection В (Chenustry) of the Butah 
Assocx tion, varod at Oxford on August 5. 
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It is true that the knowledge already gained has 
-led to the synthetic preparation of quite a number of 
natural products, many of which are of service in 
relation to human needs. Many of the alkaloids, 
colouring matters like indigo and alizarine, camphor, 
and a large number of natural products, have yielded 
the secrets of their structures and have been produced 
by laboratory methods and, where necessary, on the 
factory scale. But the synthesis of such compounds 
has not provided much insight into the m ism 
leading to their production in Nature, and' indeed the 
reason for their occurrence in the plant is not under- 
stood. They are, moreover, crystalline substances 
which either occur in the plant as such or are formed 
by the hydrolytic fission of some more complex plant 
materials. Their homogeneity is therefore not open 
to doubt, and their degradation into known fragments 
and the rebuilding of these fragments into the original 
substances, although by no means easy, is nevertheless 
comparatively simple when the difficulties attending 
the investigation of more complex natural products 
are taken into account. Even so, some of the simpler 
type, for example, strychnine, still resist the attack of 
the chemist. 


BIOCHEMISTRY. 


In its earliest days the science of organic chemistry 
dealt only with those compounds which were derived 
from natural sources, and it was regarded as certain 
that such substances could be produced only through 
the agency of life and by no other means. Since 
then this theory has been shown to be wrong by the 

reparation in the laboratory of many substances 
identical with those formed during the operation of life 
processes. Nevertheless, the more complex substances 
Moos Nature utilises in building up her animal and 

egetable structures still show no signs of yielding 
the. secrets of their constitutions, or the mechanism by 
which they are produced. Indeed, although we can 
imitate in the laboratory certain ‘natural operations 
such as the hydrolysis of starch to glucose, we are 
still quite org of the means by which glucose 1з 
converted, the appropriate enzyme, into alcohol 
and carbon dioxide, neither can we imitate this process 
in the laboratory. 

When once the chemist has passed beyond the 
crystalline and the distillable he enters a region full 
of difficulties, because he has few means either of 
purifying the materials with which he has to deal, or 
of determining their homogeneity when they have been 
purified. These are the real difficulties which confront 
the biochemist when he approaches his subject from 
the structural side of organic chemistry. 

It is far from my object to disparage the wonderful 
work which has been done and is being done by 
physiologists and pathologists in their attack on the 
mechanism of normal and abnormal life processes. 
Their record speaks for itself. But too little is being 
done to approach the problems from the XT са 
chemical side, and too few of the peop 
biochemical research have an adequate knowledge of 
organic chemistry or the methods of the organic 
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chemust. The number of organic chemists who are 
co-operating with biologists in their attack on natural 
processes is too few. Indeed, the very difficult question 
arises here as to how best to organise methods for 
dealing with problems which are essential borderland 
problems between two great sciences. — ' 

It seems that the best method to attack problems in 
borderland subjects is by co-operation between two 
types of trained investigators. In the cade of bio- 
chemistry, for example, by the provision of trained 
students of two kinds, one trained in physiology but 
with a sufficient knowledge of organic chemistry to 
promote sympathy with and knowledge of the chemist’s 
point of view, and the other trained as an organic 
chemist with a similar knowledge of the methods and 
requirements of the physiologist. The former would 
be a trained physiologist who would devote his final 
year to organic chemistry, the latter an organic chemist 
who would devote his final year to a study of physiology. 
This is, of course, no new idea, but is one which is 
being carried out in at least one institution in Great 
Britain jn connexion with other borderland subjects. 

It is the absence of any real attempt to approach 
biochemical problems from the chemical side that 
renders it particularly desirable that the need: for some 
such scheme should be emphasised. It is true that 
the fault is largely on the side of the organic chemists 
who, for the most part, seem appalled by the diffi- 
culties attaching to the study oí natural processes. 
The difficulties are indeed t, but not insurmount- 
able. We are far from gaining any insight into the 
meaning of life, but it is not unlikely that we shall, in 
the near future, obtain some information regarding the 
mechanism of the action of the e, the important 
agent in the non-living transformation of living matter 
into chemical products. It may be that organic 
chemists are waiting to see how Willst&tter, who has 
already made great progress in enzyme chemistry, will 
surmount the difficulties confronting him, and it may 
well be that this great organic chemist will introduce 
new methods of attack which will open up fresh fields 
for investigation. 

PETROLEUM. 

The complex hydrocarbons which form the main 

constituents of crude petroleum belong to a section 


of organic chemistry at present too little explored., 


Although many millions have been made through 
the production and sale of petroleum products, it is 
safe to say that the percentage of profit devoted to 
research in oil products has been infinitesimal. It is 
true that in the United States large sums are given by 
the oil interests towards research in other subjects, 
but until quite recently none of these was, curiously 
enough, 2 ven for the purpose of improving our know- 
ledge of the science on which the utilisation and isolation 
of petroleum products depends. The reason is not 
far to seek. The apparently inexhaustible supplies 
of petroleum render it unnecessary to devise means 
for economical working. The crudest and most waste- 
ful methods were employed, because economy and the 
conservation of the natural product were not paying 
propositions. 

This applies not only to the methods used in frac- 
tionisation, but also to those employed for the purpose 
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of ' cracking’ the higher boiling fractions into liquids 
of lower boiling point. For at the present moment 
it is the fraction up to 200° C. which is the important 
product, because it is the ‘petrol’ of the internal 
combustion engine. Time was, before the introduction 
of this particular machine, when the light fraction 
from crude petroleum was & drug on the market, and 
in many cases was actually set on fire at the refinery 
because no use could be found for it. In those days 
the chief product was the: kerosene fraction which 
was used as lamp oil. At the present time the rapid 
increase in the use of the motor-car for personal and 
commercial transport indicates that at no distant 
period, if progress continues to be made in the same 
direction, the amount of the ‘ petrol’ fraction will be 
insufficient for the world’s needs. This point has 
already been reached in America, where approximately 
jo per cent. of the world’s consumption of petrol 
(gasoline) is effected. During 1925 the consumption 
of petrol in the U.S.A. approached 800,000,000 gallons 
a month, which is about twelve times the amount 
consumed in Great Britain. 

The ‘ cracking’ operation is now carried out on an’ 
enormous scale by numerous processes, all subject to 
patents, but differing from one another only slightly 
on the question of principle. All depend on the well- 
established fact that hydrocarbons of high molecular 
weight will break down into those of lower molecular 
weight if they are subjected to the requisite degree of 
temperature. Pressure appears to play an important 
part in the character of the product, as does also the 
surface action of the container or material used in thé 
container to promote surface action. All are wasteful, 
because little or no research has been carried out on 
the true chemical nature of the cracking operation. 
Much permanent gas is always produced, consisting 
for the most part of ethylene and propylene. In the 
States the ethylene is allowed to go free, because its 
obvious utilisation in the form of ethyl alcohol is 
attended with difficulties, but the propylene is usually 
absorbed in sulphuric acid, and thus converted into 
isopropyl alcohol, useful as a solvent. 

The production of these two unsaturated hydro- 
carbons provides & clue to the mechanism of the 
cracking process which is of some significance. If you 
break a long-chain saturated hydrocarbon, one of your 

roducts must be an unsaturated hydrocarbon, апа 
1t is evident that cracked spirit contains а considerable 
proportion of such unsaturated bodies. Moreover, the 
cracking processes at present in use do not produce 
aromatic hydrocarbons, and it is on the presence of 
а proportion of these aromatic hydrocarbons that 
certain special properties of petrol depend. For 
example, the tendency at the present time is to produce 
for motor-cars internal combustion engines of increased 
compression ratio, in order mainly to diminish the petrol 
consumption and thus increase mileage per gallon 
consumed. For some reason, which research has not 
yet ascertained, the use of petrol which does not 
contain the right quantity of aromatic hydrocarbons 
of the benzene type leads to ‘ detonation,’ ‘ knocking,’ 

г 'pinking? when ignited in cylinders giving more 
than a small compression ratio. This detriment 
diminishes the value of cracked spirit as such for any 
but low-compression engines, and many have been 
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the devices suggested in order to ‘overcome this 
difficulty. | 

А vast number of substances, selected more or less 
at random, have been tried as ' anti-knock ' materials, 
and as an outcome it has been found that one, namely, 
lead tetraethyl, possesses the property, when present 
in exceedingly small quantities, of preventing the 
* detonation’ of the explosion mixture in the cylinder. 
For a time lead tetraethyl (ethyl gas) fell under a ban 
in the States owing to a fatal accident which attended 
the spilling of a certain amount in one of the American 
factories, but it is understood that further investigation 
has led to a revision of the view first formed, and that 
considerable quantities of ' ethyl gas’ are now being 
used. І remember visiting Wilmington in 1924, when 
some 500 ons of lead tetraethyl were being made 
daily. Although there was naturally & strong smell 
of the material in the factory building, and I remained 
for some hours there, no ill-effects were noticed. 

It is obvious that the conditions which produce 
‘knocking,’ and the reason why certain substances are 
*anti-knock' compounds, and why the presence of 
aromatic hydrocarbons prevents the phenomenon, must 
be made the subject of systematic research. 

The question is also one of national importance, 
because in the case of high-compression engines, such 
as those used in aeroplanes, it is essential that a petrol 
should be used containing a high percentage of aromatic 
hydrocarbons. In war-time these aromatic compounds 
will be required for the manufacture of explosives, and 
it is quite certain that there will not be enough for 

th purposes. - A 

Nevertheless, it müst be remembered that it is only 
at the moment that the low boiling fraction of petro- 
leum is the chief marketable product. It is probable 
that progress in the future will tend more and more to 
produce a motor-car engine of the Diesel type, or one 
having a carburettor capable of effectively vapourising 
the higher fractions of petroleum. In these circum- 
stances it may well be that the low fraction will become 
the less important part of crude petroleum, and that, 
instead of having to resort to ' cracking,’ a process of 
synthesis,. by which the lower hydrocarbons сап be 
converted into bigher ones, will have to be adopted. 
As & matter of fact there are methóds known by which 
this can be effected. Pure ssoamylene can, for example, 
be converted into diamylene by interaction with stannic 
or aluminium chloride, and the process can be carried 
further, so that perfectly good lubricating oils can now 
be made by the polymerisation of the lower unsaturated 
hydrocarbons. 

Polymerisation and depolymerisation are therefore 
the two operations which the petroleum industry must 
investigate and establish’ on a firm scientific basis by 
research, so that it may be in a position to supply the 
public need for any pouce form of engine which 
the engineer may evolve. Especially is it desirable to 
ascertain under what conditions polymerisation leads 
to the formation of aromatic and naphthenic hydro- 
carbons. Considerable attention has been directed 
within recent times to what may be termed in general 
the Bergius processes for depolymerising organic sub- 
stances. The operation, which consists in heating the 
material under high pressure in the presence of hydrogen, 
was introduced in the first instance for the treatment 
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of coal. There can be no question that great and 
fundamental changes are brought about in organic 
substances by the treatment whether а catalyst is 
present or not, and that a wide field for, research is 
opened up thereby, but it is doubttul if, at the moment, 
general operations of this can be regarded as 
commercial propositions. e plant is exceeding 
costly and the conditions subject to wide variations 
which are difficult to control. Actually, it has been 
ascertained that in the 'cracking' of the kerosene 
fraction of petroleum, hydrogen is unnecessary and 
can be replaced by nitrogen without affecting the 
character of the final product. 3 

Little is known of'the constituents of crude petroleum, 
or indeed of the fractions into which it can be separated 
after purification and distillation. Some of the simpler 
hydrocarbons of the pentane and hexane type have 
been isolated and the presence of cyclic compounds 
has been established. Many of them are classed under 
the head of * mphthenes, but these are of uncertain 
structure. No doubt many are present in the crude 
oil, but it is certain that others are formed during the 
distillation process. It is clear that much oppor- 
tunity for research work offers itself here, and it is 
probable that small alterations in the method of 
distillation may cause deep-seated changes in the 
character of the distillate, causing it to be of greater 
service for particular The occurrence of 
hydrocarbons of the naphthalene series in petroleum 

roducts has also been clearly established. The 
igher fractions which constitute the valuable lubri- 
cating oils also need attention, for it is now certain 
that viscosity bears no relation to oiliness, that is, the 
capacity for acting as an efficient lubricator. The 
addition of small quantities of ‘polar’ substances of 
the type of fatty oils or acids confers increased oiliness 
on these compounds, and although we are now gradually 
ingas when we know more about the effects 
of such ingredients, the field for research ıs still a large 
and important one. 

The formation of free carbon occurs during both 
the distillation and ‘ cracking’ process, in some cases 
to a very considerable extent. The utilisation of this 
carbon for the purposes of making electrodes is an 
important part of the industry, and the formation of 
carbon in a condition in which it can be used by the 
rubber tyre manufacturers is also likely to become 
practicable as an outcome of the thermal decomposition 
of hydrocarbons. 

At present we know nothing about the structure of 
the hydrocarbons present in the lubricating oils. 
Indeed, it seems possible that these may not be long- 
chain hydrocarbons with which the organic chemist 
is familiar, but rather polymerised products formed 
from unsaturated components liable to be formed or 
destroyed under comparatively mild conditions. The 
relative ease with which the oil in the engine sump of 
a motor-car loses its oiliness through continued use is 
not characteristic of the stability usually associated 
with an organic hydrocarbon. 

It is clear, therefore, that the need for systematic 
research into the character of petroleum products is 
urgent, and it is gratifying to note that the Anglo- 
Persian Oil Company has established a research 
laboratory at Sunbury-on-Thames, in which the 
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important principles underlying the industry have 
been and will be studied. 


` DYESTUFFS AND INTERMEDIATES. 


Prior to the War, Germany manufactured three- 
fourths of the dyestuffs required for the world’s markets. 
Of the remaining one-fourth, one-half was made from 
German intermediates and was therefore dependent on 
Germany. Switzerland, although without a domestic 
‘source of raw materials, ranked second with about 
7 per cent. of the world’s production. Great Britain 

. produced about one-tenth of her requirements, and 
France produced in French-owned and operated plants 
from 10 to 15 per cent. of her consumption. In order 
to meet the patent requirements of France and Great 
Britain, German manufacturers operated plants in 
those countries where the final assembling operations 
were completed. The small dye industry of the 
United States was almost entirely dependent upon 
German intermediates. At the present time Great 
Britain produces 80 per cent. of the dyestuffs required 
for its own use, and we are therefore in а position to 
review the conditions which have led to this remarkable 
change and to consider the procedure necessary - to 
strengthen it. 

It cannot be said that any fundamental advance in 
the chemistry of the dyestuffs has been made since 
Bohn discovered indanthrene in тоот, although great 
'advances have been made since then in the preparation 
of new colours belonging to this and other known series. 
Consequently, the research work necessary in order to 
establish our position as а dye-making country has 
been mamly along known lines, involving the extension 
of reactions which had already been established rather 
than the discovery of new ones. Nevertheless, it is 
no.inconsiderable achievement for our research chemists 
to have established a position such as that indicated 
&bove in so short & space of time, for many of the 


preparatións, the details of which could only be found. 


in the patent literature, had to be worked out de novo 
` and the correct conditions found for their adaptation 
to the technical scale. 

It is probably along the lines of decreased cost of 
production that research work in the immediate future 
will be mostly engaged, and especially is this the case 
with the intermediate products from which the dye- 
stufis are derived. Moreover, the intermediate pro- 
ducts are of the greatest importance for other industries, 
for example, the fine chemical industry, the perfumery, 


and the explosives industries, and any improvement. 


in the processes for their manufacture or the production 
of new compounds having enhanced value from the 
commercial point of view is of the greatest im Жар 
to all these industries alike. The parent su 
of the intermediate products are the hydrocarbons o 
coal-tar or the coke-oven by-products. The operations 
required to convert these hydrocarbons into the 
finished intermediates often involve many stages, any 
one of which depends for its cost on the purity and 
yield of the product. There is thus a wide field for 
research into the improvement of technical methods 
which may well occupy the attention of our dyestufis 
chemists for some time to come. 

On the other hand, the question of fundamental 
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research into new processes, both for the preparation 
of new intermediates and new dyestuffs, must not be 
lost sight of. The intermediate determines the char- 
acter of the dyestuff, and it is always ible that a 
new intermediate may be discovered which will yield 
a dyestuff with just that difference of shade as to catch 
the public fancy, and will lead to the replacement of 
the older dyestuff on the market. The sulphonic acids 
of naphthol, naphthylamines, and amino-naphthols 
are cases in point. These substances are used exten- 
sively for the preparation of azo dyes. There is a 
pe number of these compounds theoretically possible, 
ut only & few have found technical application, owing 
mainly to the high cost of producing the others. The 
high cost is" nearly always caused by. poverty of yield, 
an objection which may be at any tme removed by 
the discovery of an roved process. The same 
argument holds good for ЕШ dyestuffs themselves. 

It is futile to say that the vast field of organic 
chemistry has been thoroughly explored for the pro- 
duction of new types. At any moment one or other 
of the men or women engaged in fundamental research 
may repeat Bohn's discovery of igor, and obtain a 
new compound which will be the forerunner of a new 
series of dyestuffs. It is perhaps too much to ask an 
industry which is struggling to. hold its own to expend 

sums on the prosecution of abstract research, 
most of which will be of no use to it, but it is not too 
much to expect that the industry will "take every means 
to foster and encourage abstract research in our uni- 
versity institutions, and even to give some lead as to 
the direction in which its experience leads it to think 
that advances may be made. There is at present no 
organisation which can bring the manufacturers of 
dyestufis and intermediates into touch with the work 
being carried on in our university laboratories, and it 
is possible that if at the present time а valuable dis- 
covery were to be made it would be unrecognised as 
such, and, following the usual courge of academic 
research, would be-published and thus lost to the 
country. What is required is а lead from manu- 
facturers which will indicate the matters which they 
regard of importance, but which they do not consider 
as likely to yield results sufficiently T to justify 
them in employing their own research staff 
vestigating them. 

This aspect is of all the more importance at the 
present time, when organic chemistry is entering on 
а new phase which will undoubtedly revolutionise 
many of the existing processes of manufacture. It is 
now recognised that the presence of & small quantity 
of a catalyst may either alter the course of a reaction 
or may lead it to proceed to completion where other- 
wise a totally inadequate yield would be obtained. 
The catalyst may either be added or the containing 
walls of the reaction vessel may act in this capacity. 
The well-known example of'the oxidation of naph- 
thalene to phthalic anhydride by vanadium pentoxide 
is an example of this, but similar cases are continually 
recurring, and it has only recently been found that the 
classical method for preparing ketones by -the dis- 
tillation of the celcium salt of the appropriate acid 
can be utilised in tbe most un directions 
if the thorium salt instead of the calcium salt is 
employed. 


for in- * 
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Francis Bacon and Scientific Method. 
BY Dr. C. D. Broan. 


ERES BACON, who died on April 9, 1626, and 
whose tercentenary is to be celebrated at Cam- 
bridge on October 5 of the present year, was born at 
York Place, Strand, on January 22, 1560/61. His father 
was Nicholas Bacon, Lord Keeper to Queen Elizabeth, 
and his mother was Anne Cook, daughter of Sir Antony 
Cook, who had been tutor to Edward VI. Bacon went 
to Trinity College, Cambridge, at & very early age; he 
was only fifteen when he finally went down in 1575. 
He was sent to France by his father, who died while 
he was there, leaving Bacon ill provided for. He 
decided to follow the career of a lawyer,and wasadmitted 
to Gray’s Inn on November 21, 1576. During Eliza- 
beth’s reign Bacon had much legal work to do, and 
received many promises of preferment, but he was not 
tly rewarded either in money or in offices. Under 
ames І. his advancement was rapid. He rose to be 
rd Chancellor and Baron Verulam in 1618 and 
Viscount St. Albans in 1620-a1. - 

This was the culmination of Bacon's career. Оп 
May 3, 1621, he pleaded guilty to a charge of corruption; 
was fined 40,0004. ; imprisoned in the Tower during 
the King's pleasure; made incapable of sitting in 
Parliament or holding any office of State ; and banished 
from the verge of the Court. The King soon freed 
Bacon and remitted his fine; but the fallen statesman 
retired to his estate at Gorhambury, and devoted the 
rest of his life to those literary, scientific, and philosophic 
labours which had always been his main interest. His 
most important philosophical and scientific works are 
the “ De Augmentis" and the “ Novum Organum." 
There are in addition & great many ents &nd 
sketches which throw much additional light on his 
scientific and methodological theories. Bacon died a 
martyr to experimental science, and might well be 
made the petron saint of the cold storage industry. 
In extremely cold, snowy weather he stopped his 
coach near Hi te, bought & chicken, and stuffed 1t 
with snow, in order to see whether this would preserve 
the meat. He caught a severe cold, which was авта. 
vated by the damp bed into which he was put at Lord 
Arundel's mansion, where he had stopped for the night, 
and he died in his gixty-sixth year. . 

In order to understand Bacon’s dissatisfaction with 
the science of his time, we must try to imagine в state 
of affairs in which physics und chemistry were in much 
the same position as psychology and sociology are now. 
There were various sects or schools of physicists, 
folowing various masters, ing with each other, 
and producing much heat, little light, and less fruit. 
Existing scientists are divided by Bacon into two 
classes : (x) the extreme rationalists who rush to wide 
general principles from a few common-place and badly 
analysed facts, and then profess to explain everything 
by means of these principles; and (2) the mere em- 
piricists, who investigate with extreme diligence but 
no scientific method some small region of phenomena, 
and then put forward theories of the universe in terms 
of the small corner of it with which they happen to be 
best acquainted. Nothing satisfactory can be reached 


NO. 2970, VOL. 118] 


F 


I. 





in either of these ways. The theories of the rationalists 
аге more plausible than those of the empiricists, but 
they lead to no practical results and give us no control 
over Nature. The empiricists (eg. the alchemists) 
have sometimes stumbled by chance on useful practical 
results. But each of these is isolated from the rest, 
and Nature cannot be controlled practically until its 
structure and laws are understood theoretically. So 
Bacon demands that the sciences shall be built up 
again from better foundations and by a new method, 
which shall combine the careful observation and ex- 
periment of the empiricists with the generality and 
systematic connexion of the rationalists. Like other 
philosophers of his time, Bacon made the mistake of 
thinking that, because & good method is necessary in 
order to accomplish anything, it is sufficient in order 
to accomplish everything. He compares it to a ruler 
or & compass in drawing; and, like Descartes, he 
thinks that it will reduce all human intellects to a level. 
Now Bacon holds that science has so far failed, partly 
because the human mind has not had an adequate, trust- 
worthy, and properly selected set of data to work upon, 
and partly because it has not applied a suitable instru- 
ment of interpretation to the data which have been 
available. Не thinks the first defect more serious 
than the second ; for he says that important generalisa- ' 
tions could be gained even by the present imperfect 
logical processes from ап adequate natural history, 
whilst even the most perfect logical instrument would be 
powerless to elicit truth from the present scanty and 
unreljable data, In order to remedy this evil, Bacon holds 
that the first necessity is to prepare the mind for collect- 
ing а proper natural history and for interpreting and 
generalising from this history. The mind of any grown 
man is a highly distorting mirror, and our first business 
is to plane and polish it as far as may be. The factors, 
innate and ired, which cause bias and error are 
called by Bacon “ Idols.” Certain of these are common 
to the human race, e.g. the tendency to ascribe to Nature 
the particular kind of orderliness and simplicity which 
is pleasing to men. These are called ‘Idols of the 
Tribe." Others vary from individual to individual ; 
e.g. some men tend to dwell on resemblances and neglect 
differences, whilst others have the opposite bias. These 
are called “Idols of the Cave." Then, again, the 
suggestions and associations of language are a fruitful 
source of error; since words and phrases embody 
theones which are often false and observations which 
are often mistaken. These are called “Idols of the 
Market Place." Bacon admits that these three kinds 
of Idol can never be completely eliminated. But we 
can be put on our guard, so that we allow for them and 
thus render them harmless. Finally, there are false 
systems of philosophy and science erected by bad logic 
on flimsy foundations. These are called “ Idols of the 


Theatre " ; and there is no reason why they should not 
be completely removed, partly by pointing out their 
fallacies and their unfrui ess, and y by sub- 


stituting good reasoning and properly attested data. 
The human mind has, however, many deficiencies 
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as well as positive sources of error. When the latter— 
the Idols—have been removed, it is time to provide 
aids +0 supplement the former. The senses have two 
. defects. In the first place, they are sensitive only for 
a small of stimuli. Secondly, their deliveries 
&re always infected by subjectivity ; they tell us of 

ings, not as they are in Nature, but as they affect & 
particular organism а{ a particular time and place. 
The first kand of defect can be remedied to a large 
extent by suitable instruments. The second can be 
remedied by comparison between different senses of 
the same observer, or the same sense of different 
qbservers. Bacon holds that the deliveries of the 
senses, when properly compared, criticised, and neutral- 
ised, are trustworthy, and are the only possible founda- 
tion of science. 

When the mind has been thus purified and helped, it 
is time to give it directions for collecting a complete 
natural history. Bacon recognised that the actual 
collection of such a natural history would be a work 
which would take much time, trouble, and expense, and 
in which many men would høve to co-operate. Не 
hoped to secure such co-operation, and to confine him- 
self to giving directions and to completing the logical 
principles for interpreting and generalising the facts. 
Unfortunately he received no help either in money or 
in kind, and so he was forced to collect his data for 
himself, a task for which he was obviously ill-fitted. 

Bacon's scheme for a complete natural history was 
as follows. It was to consist of ап account of the 
normal course of Nature, of abnormalities spontaneously 


produced in the course of Nature, and of results deliber- ` 


ately produced by the interference of man. Bacon 
attached very great importance to deliberate experi- 
ment as compared with passive observation. He also 
attached great weight to the observation of spontaneous 
abnormalities. They set us free from prejudices, and 
. they suggest means of producing new substances and 
changes artificially. Bacon explicitly recognised that 
there is no fundamental distinction between natural 
and artificial produots. In the history of the normal 
course of Nature we are not to neglect what is common- 

lace or to omit what is filthy. The method of selection 
1s to be the following. Data are to be chosen, not for 
their intrinsic interest or for their immediate practical 
usefulness, but for their capacity to throw light on the 
structure and laws of Nature. Bacon’s views on 
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practical applications in science are admirably just. On 
one hand, he regards the practical control of Nature 
as the ultimate end of science, and ability to produce 
observable results as the ultimate test of any scientific 
theory. On the other hand, he fully recognises that 
Nature can be controlled practically only by being 
understood theoretically ; and he constantly asserts 
that to aim directly at particular applications is fatal 
to pure science and short-sighted even from the pomt 
of view of practice. 

Bacon gives rules for recording and arranging the 
data of the natural history when they have been collected. 
The following are the most interesting. All data that 
can be accurately measured should have their values 
recorded ; where accurate measurement is impossible, 
upper and lower limits should be assigned. All difficult 
experiments must be fully and carefully described, so 
that others can criticise and, if necessary, repeat them. 
The data must be tabulated and classified from the 
very first -But we must recognise that at first the 
natural history will almost certainly contain some 
alleged facts which are not genuine, and that our first 
classifications will be partly inappropriate. If, however, 
the bulk of the data recorded are genuine facts, they 
will suffice to establish the general laws and structure 
of Nature ; and, in the light of this, the few errors will 
stand out аз anomalies and can be reinvestigated and 
corrected. Similarly, it will be necessary to return to 
the natural history again and again as our knowledge 
of the general laws and structure grows, and to reclassify 
the data in the light of this increased knowledge. 
Probably a work like Beilstein’s “ Dictionary of 
Organic Chemistry ” would be a good example of what 
Bacon meant by a natural history. Yet of course 
the classification of compounds within this dictionary 
depends entirely on chemical theory, whilst Bacon 
wanted his natural history to be as free from theory аз 

ible. The solution of this apparent contradiction 
is that the natural history and the theories induced 
from it act reciprocally and successively on each other. 
The first and crudest form of the natural history involves 
the minimun of theory and gives пзе to the crudest 
inductions. The natural history is now corrected and 
reclassified in terms of these inductions. It thus imbibes 
an additional dose of theory, and becomes the basis for 
more accurate inductions which in turn react on itself. 

(To be continued.) 


Antarctic Weather. 


d recent publication of Dr. Simpson's interesting | 


Halley Lecture of 1923 focusses attention once 
more on the little-known causes which are responsible 
for the weather of the Antarctic continent. In his 
lecture Dr. Simpson dealt particularly with the 
meteorological conditions as they affected adversely 
Capt. Scott’s journey to and from the South Pole, and 
justified Scott’s own view that the conditions on the 
last stage of the return journey were such as could not 
have been foreseen. This impossibility of forecasting 
weather conditions is of course shared by the Antarctic 
continent with many other regions of the earth, but 
there is some reasori for believing that the contrasts in 
weather conditions frpm year to year and from day to 
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day are very pronounced, at least in the region of South 
Victoria Land, to which area these remarks chiefly 
refer. 

A visitor's first sight of the still active volcano form- 
ing the summit of the ice-clad Ross Island is indeed 
prophetic of the contrasts he will later experience ; he 
will be no less surprised to discover that the continent, 
roughly circular and of radius some 1200 miles;is almost 
entirely covered with ice and snow, though it could, so 
far as precipitation is concerned, be classed almost as a 
desert. ,The general surface circulation is anticyclonic, 
the air flowing outward from the continent with an 
easterly component due to the earth’s rotation. 5и 
posed on the normal distribution of wind velocities 
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appropriate to the anticyclone is a fairly frequent and 
high south-easterly wind. These blizzards are in- 
clined to commence more suddenly in winter than in 


summer, and to occur more frequently during the’ 


darker months. On the floating Ross Barrier the 
yearly excess of precipitation over loss from the surface 
18 only some 8 in. of solid ice, on the average. On the 
plateau, the net gain to the surface is probably a good 
deal less than this, the gain жу balanced approxi- 
mately by the downward flow of ice in glaciers of 
various types. The ice covering differs from that in 
other regions of the globe in that it does not melt 
appreciably on land and often pae a floating ‘tongue’ 

for many miles into the sea before a point 1s reached 
where melting can set a limit to its advance. Prac- 

tically the whole of the small snowfall must be formed 
during blizzards; it is also during blizzards that 
eva ration from an ice surface is a maximum, at least 
in the winter months. 

/Though possibly not in the most logica! manner, this 
leads us to consideration of the blizzard of the western 
Ross Barrier—that blight of English expeditions. On 
account of its geographical position and the lower tem- 
perature of the Barrier, the pressure over it is higher 
than over the Ross Sea. This causes a preponder- 
ance of surface air-flow from the south and east, on the 
western side of the Barrier ; any increase of this pressure 
difference—for example, in the form of a moving 
pressure wave—causes a blizzard. Simpson has indeed 
showed that blizzards occurred in McMurdo Sound, 
which lies at the north-west corner of the Barrier, when 
the pressure difference between that place and Amund- 
sen's headquarters, at the north-east corner, increased ; 
high northerly and light southerly winds, or calms, 
occurring when the pressure difference decreased. 
Even when no snow is being formed, the air during а 
blizzard is filled with vast quantities of loose snow 
scooped up from the surface, and, at the same time, the 
temperature generally rises. These characteristics 
and the gustiness of the blizzard suggest a thorough 
mixing of the cold surfacé air with warmer air above it. 
Blizzards may be of short duration or may last a week 
or longer; that during which Seott and his party 
perished lasted for at least ten days. The position of a 

storm-bound for many days in a tiny tent is not 
particularly comfortable, especially when the sun is 
low, and one can readily imagine the earnest—even 
fierce—and interminable discussions which accompany 
the blizzard : Is a wind of бо miles an hour and a tem- 
perature of — 30° Е. worse or better than a wind of 5o 
miles and a temperature of - 40° F.? How much 
cream goes to the making of cream cheese? Is it 
better to sleep with the fur side of the sleeping bag 
inside, or with the skin side inside ? 

The western barrier blizzard occurs most frequently 
in the winter and the adjacent months. To appreciate 
the reason for this, it is necessary to consider the in- 
tensity of radiation to and from the surface, bearing in 
mind that air receives or loses heat chiefly "by contact 
with the surface. On the snow-covered Barrier, the 
surface is rly sensitive to radiation on account 
of the low specific heat and low heat conductivity of the 
loose snow covering, in comparison with the correspond- 
ing constants for the sea which bounds it on the north. 
Over the sea, convection is operative, and there is a 
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normal temperature gradient in the air above it. The 
same is true over the Barrier when the inward directed 
radiation is sufficiently intense, the surface temperature” 
being, however, naturally unable to rise above freezing 
point. When outward directed radiation predominates, 
the snow surface rapidly cools and an inverse tempera- 
ture gradient їз established in the air above, provided" 
the horizontal air flow is not too great. This results ina 
large daily amplitude of temperature on the Barrier—a 
Variation which is almost exactly in phase with the 
sun’s altitude. а &ppropriate conditions, а mean 
amplitude of 20? F., corresponding to a variation in 
the sun's altitude from 10° to 30° above the horizon, 
oe En measured, a e which equals the mean 

amplitude in India, w ere the gun nearly reaches 
a7 zenith and is below the horizon for almost twelve 
hours. 

Due to the same causes, the yearly variation of tem- 
perature lags only eight days behind the sun. For the 
summer тўт1ї—-1)ї2 the mean temperature on the 
plateau for the midsummer month was —9? F., witha 
mean temperature of — 19? F. for the following month. 
These figures are suggestive of what is likely to occur 
on the plateau in the depth of winter when the tem- 
peratures on the Ross Barrier, which is almost at sea- 
level, fall at least to the minus seventies. Except in 
summer, the mean temperature of the Barrier is fixed 
largely by the frequency of the southerly blizzards, each 
of which causes а пзе in temperature. The low 
Barrier temperatures, which played so great a part in 
the disaster to Scott's , Were such as could be ex- 
pected to occur occasionally ; what was entirely un- 
expected was the length of the cold spell, or, in other 
words, the unusual paucity of blizzards in late February 
and Marth. When the blizzard did come, it was 
of unusual duration and came at a critical time, 
when the party was within eleven miles of One Ton 
Depót. 

March and April are probably critical months, since 
the formation of а permanent winter ice covering in 
McMurdo Sound seems to be conditioned largely by its 
ability to reach a sufficient thickness between blizzards, 
before the winter weather sets in. 

Travel on the Barrier at a time when the sun is 
setting, or has set for the winter, is indeed an un- 
pee business, and considerable advantage is gained 

y choosing a time for the commencement of a long 
journey so that Christmas falls practically in the middle 
of the period. Apart from the necessity of avoiding 
the bad weather of the autumn, one should strive by 
this means to avoid the bad sledging surfaces associated 
with low temperatures. We have no quantitative in- 
formation about the relative friction at temperatures 
about and far below o^ F., or in fine and coarse-grained 
snow, but the differences are known to be very import- 
ant, and the great wear of the sledge runners is quite 
sufficient indication of the increased friction at really 
low temperatures. On cold, freshly-fallen snow of a 
* floury ’ consistency the effort of hauling is so great 
that one has the feeling that the friction is a friction, 
not between snow and runner, but between adjacent 
snow grains. 

Much more data are required before the weather of 
the Antarctic can be known in more than its broad 
outlines—data which can only be gathered by concerted 
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&ction and by the permanent occupetion of tem- 
porary observatories. The present poverty of the 
country is such that no well-found expedition is likely 
to be launched in the near future, but the time will 
come when further information will be urgently re- 
quired, and this will be the time for insisting on the im- 





portance of such conditions as will obtain the fullest 
scientific value for money ded. It is hoped that 
the Scott Polar Research itute, the formal in- 
auguration of which has recently taken place at 
Cambridge, will have some influence in determining 
questions of this nature. C. S. W. 


Obituary. 


Pror. Е. №. Gamier, F.R.S. 


DISTINGUISHED English zoologist, a remarkably 
4 fine teacher and a man of a singular charm of 
character, has been lost to science by the death, on 
September 14, of Prof. Frederick William Gamble, Mason 
professor of zoology and comparative anatomy in the 
Uniyersity of Birmingham. Не was born in Manchester 
on July 13, 1869, and was educated at the Manchester 
Grammar School and at the Owens College. At the 
College һе came under the influence of the late Prof. 
A. Milnes Marshall, and catching his enthusiasm for 
the study of animal morphology, devoted himself to 
zoological studies. After taking his degree with first- 
class honours in the newly established Victoria Uni- 
versity and gaining the Bishop Berkeley research 
fellowship, he went abroad and studied for a time in 
the University of Leipzig. The first two papers ‘from 
his pen, one on our rare British Nudibranchs, published 
in 1892, and the other on the British marine Turbellaria, 
published in 1893, were descriptive and systematic in 
character, but already they showed evidence of the 
tendency of his mind towards the experimental side 
of the subject. 

After a short period as a junior demonstrator, 
Gamble was made lecturer and senior demonstrator 
in zoology in the University of Mancheste?, and in 
1896 he completed his account of the flatworms and 
Mesozoa for the “ Cambridge Natural History," а most 
interesting and valuable contribution to that excellent 
text-book. It was about this time that the lug-worm 
(Arenicola) was introduced as a type in the schedule 
for the first M.B. examination of the Victoria University; 
and finding from laboratory experience that the current 
. &ccounts of the structure of this worm were inadequate 

and in many respects inaccurate, Gamble and his 
colleague T. H. Ashworth prepared and published in 
the Quarterly Journal of Microscopical Science a very 
careful and elaborate description of its anatomy. This 
study led to the important discoveries by Ashworth, 
at a later date, of the structure and function of the 
giant nerve cells and nerve fibres of the Polychstta. 

While the work on Arenicola was stil in progress, 
Gamble's interest was attracted to the colour changes 
in the ‘Phantom’ shrimp Hippolyte varıans, and, 
working now in partnership with a colleague in the 
botanical department, Mr. (now Sir Frederick) Keeble, 
& series of experiments -were made at the fisheries’ 
station at Piel which led to very interesting and 
remarkable results. The discovery of & blue nocturnal 

hase in all the colour varieties of this shrimp was in 
itself a novel and startling fact, but when the researches 
were extended to the higher forms of Crustacea, many 
other very important systematic and physiological 
results were obtained. In 1903 another paper by the 
same authors, working on the coast of France, appeared 
in the Quarterly Journal of Microscopical Science, on 
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the bionomics and physiology of the remarkable 
turbellarian worm Corvoluta roscoffensis, in which it 
was proved that the green corpuscles of the Convoluta ^ 
represent а. phase in the life-history of a flagellate 
organism allied to the genus Carteria, and that this 
organism infects the eggs after they are laid. It is 
not an exaggeration to say that this study in symbiosis 
has become one of the important classics of the subject. 
It is e referred to by later writers as the 
chief authoritative statement on the physiological 
relationship of host and guest 

Jtis tot posible inthis placé-t0 Sefer an detail’ 
other scientific work Gamble did when this partnership 
was dissolved. It was characterised by the same love 
of the experimental method, accurate observation, and 
cautious deduction that was shown in his earlier 


writings. 

With all his love for scientific research Gamble 
combined all the great qualities of a conscientious and 
explicit teacher. He spared no pains to make his 
lectures and demonstrations effective, with the result 
that he earned the respect and gratitude of a large 
number of his pupils and colleagues. In the two 
admirable little b which he published, “ Animal 
Life" and “The Animal World," he has left some 
indication of the way in which he presented the 
propice of biology to an unscientific audience; and 

is account of the Radiolaria in Lankester's “ Treatise 
on Zoology " shows his power of mastering the literature 
of & large subject and presenting the substance of it 
in an intelligible way to the-more advanced student. 

By the death of Gamble many óf us have lost а 
most sincere and devoted friend. His quiet, modest 
manner, his constant readiness to help his colleagues 
and his pupils, and his unblemished character, endeared 
bim to a wide circle of friends and acquaintances. 
He was elected a fellow of the Royal Society in 1907 
and appointed professor of zoology in the University 
of Bi baminigog. He was president of Section D 
of the British Association at the Toronto meeting in 
1924, where he delivered & very intefesting address 
dealing principally with the question of the metabolic 

ents. 

Gamble married, in 1904, Ellen, daughter of the late 
Rev. J. M. Bamford, of Arnside, who survives him. 
He left no children. 





WE regret to announce the following deaths : 


Prof. Rudolf Eucken, from 1874 until 1920 professor 
of philosophy in the University of Jena, and author 
of many works on philosophy, on tember r4, at 
ds cud geen ears of age. 

Pad Kammerer, of the Biologische Versuchs- 
anstalt, Vienna, known for his experimental work on 
the inheritance of шо, characters in amphibia, 
on September 23, ag pest years. | ike Cem t 
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News and Views. 


THE report of the Government Chemist upon the ! 
work of the Government Laboratory for the year 
ended March 31, 1926 (London: Н.М. Stationery 
Office, 1926; 15. 6d. net), though mainly a statistical 
document, is a standing witness to the value of this 
adjunct to the Government services. Unlike their 
medieval predecessors, Sir Robert Robertson and his 
Merry men are not called upon to produce gold from 
base metal, to read the stars and to cast horoscopes ; 
their task ıs the more prosaic but far more practical 
one of safeguarding the revenue and, to a certain 
extent, the health of the country, by means of 
chemical tests. Their work, however, extends be- 
yond this, for in addition to serving the Board of 
Customs and Excise, the Board of Trade and the 
Ministry of Health, they do much chemical work for 
other Government departments, such as the Ministry 
of Agriculture and Fisheries, the Air Ministry, the 
Office of Works, the War Office, the Post Office, and 
the Inland Revenue. Not content, apparently, with 
these primary duties, the comparatively small staff 
of the Government Laboratory undertakes occasional 
research work of no mean importance, and provides 
representation on a number of scientific committees. 
Chemical analysis is, however, 1ts main activity, and 
the number of samples analysed during a year, no 
less than ther diversity, inspires us with a feeling of 
profound respect, 1f not of awe. During the year 
1925-26, no fewer than 445,606 samples were ex- 
amined, of which more than rro,ooo related to beer 
and brewing materials, 106,395 to wines, 48,587 to 
spints and spirituous preparations, 72,289 to tobacco, 
61,003 to sugar and sugar products, 39,391 to tea, 
and 13,128 to cocoa and chocolate. The number of 
samples of imported beer, cocoa-goods, and imported 
spirits and spirituous preparations was considerably” 
їп excess of the number analysed in 1924—25. 


THE work of the Government Laboratory indicates 
in no uncertain way the trades that are especially 
marked out to bear the burden of taxation, and it 
also reflects important changes in legislation. Thus 
1n the year 1924—25 no samples of silk were examined 
in the Laboratory, but last year, following the ım- 
position of duties, 12,237 samples were taken and 
tested, of which 10,313 were from imported materials, 
1803 from exports, and i21: from home factories. 
Developments, industrial and fiscal, in the Irish Free 
State have been responsible for recent fluctuations in 
the number of tobacco samples examined. The 
Safeguarding of Industries Act necessitated the 
examination last, year of 9645 samples of imported 

goods, whilst the Dyestuffs Act accounted for 195 
samples, as compared with 535 in the previous year. 
Although mainly of interest to the analytical chemust, 
the report contains many items that will appeal to. 
the student of affairs, and the layman’s perusal of it 
leaves the impression that.on the score of impurities 
and adulterations, the public have little reason to 
complain. From the large number of miscellaneous 
samples examined for the Post Office, 1t is interesting 
to note that, although ' gold thread’ figures ш the 
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list, there is no reference to ' red tape’; analyses of 
lubricating oil for H.M. Stationery Office suggest a” 
welcome acceleration of motion in that department ; 
and the recovery of radium from disused compass- 
dials, gun-eights, etc., for the Treasury evokes 
memories of a war, and of a Damocletian weapon in 
the form of an axe that never fell. 


A BRIEF Reuter message from Batavia ın the daily 
press of September 27 announces the discovery by 
Prof. Heberlein of what is said to be a complete 
Skull of the type Pithecanthropus erectus, the well- 
known Java skull. The discovery was made- at 
Trinil, the village near which Dubois in 1892 found 
the skull-cap, thigh bone, and two teeth, to which 
the name Prthecanthropus erectus was given and 
about the human character of which so much con- 
troversy has since “raged. Should later detailed 
information confirm the character of the new find, 
its importance will amply reward the patience, time, 
and money which have been expended, since Dubois’ 


‘discovery was made known, on searching the neigh- 


bourhood for further relics of this earhest known 
and: most primitive of the human types. Dr. Aleš 
Hrdlička, the American anthropologist, on his return 
last year from an anthropological tour of the sites 


“on which relics of early man have been found, pointed 


out the importance of an early investigation in Java, 
where he had seen in the hands of natives an abundance 
of relics of man, apparently of considerable antiquity, 
which were being lost to science. It ıs therefore 
gratifying to note the announcement that the 
American Museum of Natural History intends to 
raise funds to carry on the work of excavation. 


THe sixth (interrm) report of the Sea Action 
Committee of the Institution of Civil Engineers 18 
dated October 1925, and deals with researches carned 
out in 1924 or early ın 1925. Its publication by the 
Stationery Office in September 1926 cannot therefore 
be called premature. The report contains summary. 
reports on the periodical examinations of the steel 
test-pieces exposed at various harbours, but it is 
pointed out that ‘ по really definite results can be 
expected until the bars are taken up for final examina- 
tion." 'The experiments on painted specimens are 
also at an inconclusive stage, but the results are fairly 
consistent in showing that some of the paints are 
decidedly better than others. The biological work 
carried out for the Committee consists in series of 
experiments on the toxicity of various compounds to 
Teredo larve and to adult Limnona, It is concluded 
that “ substances that are toxic to Teredo do not 
necessarily confer any very high degree of protection 
against Limnona." No comment is made on the dis- 
crepancy between this resuit and that obtained by the 
American Committee, the report of which, published 
in 1924 and summarised at the end of the present one, 
states that “ the toxicity of the various compounds 
was approximately the same” for Limnoria and for 
the Teredinid Bankia. Prof. Barger reports that 
experiments by Dr. С. M. Yonge at Plymouth have 
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shown that organic arsenic compounds of the type 
of D. М (phenarsazine) are the most effective in 
poisoning the larve of Teredo. Tests on adult 
Limnoria at Edinburgh by Dr. F. D White proved 
that it was not specially susceptible to organic 
arsenic compounds, the most effective substance being 
fiuorenone, which, however, is. too expensive for 
practical use Dr. Yonge found that the poisons had 
no repellent effect on the Teredo larve, which settled 
as readily on wood impregnated with D. M. as on 
untreated wood, although ın the former case they 
were speedily killed by the poison. 


Tur paper by Dr. Huber-Stockar, formerly char- 
man of the electrical department of the Swiss 
Federated Railways on the Electrification of Railways, 
which was read to the World Power Conference at 
Basle, 1s of interest at the present time. Dr. Huber- 
Stockar points out that when a railway 1з once 
electrified 1t never returns to steam fraction At first 
sight it is difficult to understand why so many 
railway companies are hesitating whether to adopt 
electric traction or not. The delay 1s due partly to 
economic considerations — Electnfication involves 
expenditure, and this expenditure is not justified 
unless the traffic increases, Every new capital 
expenditure makes the railway more sensitive to a 
decrease in traffic. Electrification on a modest scale 
has not much effect on the prospenty of the railway. 
The hesitation of railway companies 13 also partly due 
to the difficulty ın deciding which system 1s the best. 
State owned railways are as mucb interested in 
economic considerations as privately owned railways. 
In Europe a number of countnes have experienced 
beneficial effects from electric traction which have 
justified its adoption. Favourable factors for 
changing to electric traction are cheap electric power 
and expensive coal and manual labour. The con- 
ditions are also favourable when the traffic is heavy 
and the gradients are long and steep. Dr Huber- 
Stockar concludes that no definite and easily apphed 
rules can be given for determining whether a railway 
is ready for electrification or not. It would be a great 
help to engineers if details of installahons and 
working results were always given in simular forms, 
so that they could be readily compared. 


Тнк excavations at Вевап of the Palestine 
Expedition of the University, Museum, Philadelphia, 
which were resumed on August 24, have already 
produced finds of importance in throwing light on 
the extension of Cretan influence in this direction. 
In the Times of September 23, Mr Alan Rowe, 
field director of the Expedition, records the discovery 
of cult objects, one a cylinder terminating їп a pig’s 
head, which 1з compared with and closely resembles 
a Cypnote vase, a basalt model of a chair of Minoan 
type, and а model of a table, also of Minoan type. 
The chair, although Cretan in form, bears Egyptian 
emblems—a winged Set animal, a vulture with out- 
stretched wings, and the ded pillar emblem with arms 
and hands holding the Sigh of Life. These finds, 
taken in conjunction with those of 1925, which, 
however, were of later date, point to a strong Cypro- 
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Mycenzan influence in the religion of Beisan from 
1375 B.c onwards, of which the final phase was the 
Philistine domination ended by David about 1000 
B.c. A bronze axe-head with a blade at one end 
and four curved prongs at the other, is similar to 
an axe-head beld by a king figured on the gate of 
the Hittite capital ш Anatolia. This would accord 
with the fact that about the time this temple of 
Amenophis IV. was being buit the Hithtes were 
advancing ш northern Syria The discovery of 
faience objects bearing the cartouche of Amenophis 
IIT. below the level of the floor of the temple confirms 
the attribution of this building to Amenophis IV. 
(1375-1358 B.C.). 


ГА 

Ат the recent meeting of the British Assocation 
in Oxford, а registering balloon ascent was made 
by the Meteorological Office from the quandrangle 
of Keble College, in the presence of the guests 
assembled for the Meteorological Luncheon held on 
August то. The balloon апа meteorograph fell at 
Caxton, near Cambridge, a distance of 94 km, КЕ. 
by E The balloon reached a height of 201 km. 
before bursting The meteorograph employed was 
a lght barothermograph without clock, but it 18 
possible to infer from the known approximate vertical 
velocity of the balloon that the total time of flight 
from ground to ground again was about 1} hours. 
This indicates an average horizontal velocity of 
about 18 m. per second. The balloon was seen 
to enter a cloud of mammato cumulus form at a 
height of about 1 km ; the record shows a small 
lapse rate of 4° per km. just below that height. 
From this point upward to 30 km. the atmosphere 
was in a slightly unstable condition with regard to 
saturated air; then there occurred traces of a reduced 
lapse rate, while above that again shght instability 
prevailed up to 7 km It is probable that 3 km. 
marked the upper limit of the clouds seen from the 
ground The stratosphere was found at 99 km., 
with a temperature of 231° Abs, and above that not 
more than 2° change of temperature, plus or minus, 
occurred at any point up to the maximum reached. 
The ascent was made п the south-westerly current 
to the south-east of a depression centred south-east 
of Iceland, with a gradient wind of about 8 m. per 
second. 


A FUND for research fellowships, to be known as 
the " Enc Knight Jordan Research Fellowships in 
Geology,” has lately been established by Dr. and 
Mrs David Starr Jordan as a memorial to their son, 
who died on March ro last. This fund is to be 
administered by the Stanford University, of which 
Dr. Jordan was the first president. The founders 
attach two conditions to the gift: first, that their 
son's name shall be perpetuated in the foundation ; 
and secondly, that the principal sum shall be forever 
kept inviolate, only the interest thereon being used. 
The founders as an iutial step have contributed а 
sum of about 1009/7, but expect to add to this later 
on, and invite friends of their son to contribute also 
E K. Jordan in his all too short life (1903-1926) had 
shown great promise. Мо less than eleven important 
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papers sad fo bis dame, ull published in the last 
sir years. Beginning with one on recent mollusca, 
followed by a temporary digression into the subject 
of Hawaiian fishes, the remainder are concerned with 
the tertiary and quaternary molluscan faunas of 
localities in Lower California and Mexico, or expedi- 
tions in connexion therewith. 


Prors. H. BENNDORF and У.Е, Hxss are at present 
engaged in writing a comprehensive treatise on 
" Atmospheric Electricity and Allied Phenomena,” 
to be published next year. As is well known, the 
fonds available for the libraries of the Austrian 
universities are far from adequate, and 1t is extremely 
dificult to maintain scientific journals, especially the 
bulletins and proceedings of scientific institutions and 
societies of foreign countries. Profs. Benndorf and 
Hess write asking physicists and meteorologists in 
all English-speaking countries to send them reprints 
of their publications. Papers are required on atmo- 
spheric electricity dealing with the electric field of 
the earth and atmosphere, atmospheric ionisation, 
electriaty of thunderstorms, electric properhes of 
rain and snow, radioactivity of the earth and atmo- 
sphere, rays of cosmic origin, electric currents in the 
atmosphere, the aurora, theories of the origin of 
electro-atmospheric phenomena, and propagation of 
electric waves round the earth. Any reprints on 
these subjects would be gratefully received; they 
should be addressed to Prof. Benndorf or Prof. Hess, 
Physikalisches Institut, Universitat, Graz (Steiermark), 
Austria. 


Durina the past summer Prof. С. Е. Sleggs, 
professor of biology at the newly established Memorial 
Univermty College of Newfoundland and oceano- 
grapher to the Newfoundland Government, a former 
graduate of the Oceanography Department of the 
University of Liverpool, has carried out biological and 
hydrographical research in Bonavista Bay, Trinity 
Bay, Conception Bay, and other important Newfound- 
land fishery groundà. Samples of water have been 
obtained from a wide and from accurately known 
. depths for a study df planicton and ‘temperature 


variations. А drift bottle experiment has also been | 
carried out, a satisfactory proportion of the bottles’ 


having already been recovered. The work is in co- 
operation with the North American .Committee on 
Fishery Investigations and is the first of its kind 
to be officially supported by the _ Newfoundland 
Government. 


AMONG many brightly written and well illustrated 
articles in the Scientific American for September is 
one on the decreasing level of the great lakes. From 
. & diagram, showing the variations in level of Lakes 

Huron and Michigan fram 1860 to the present year, 
it would appear that apart from minor fluctuations 
a general lowering of level set in about 1890, after 
which the level has never reached previous maxima 
and has generally stood well below previous minima. 
Since 1909 the level, with one or two exceptions, 
seems to have been steadily falling. It is now about 
two feet lower than it was in 1860. The Chicago 
drainage canal, which was opened in 1900, has a flow 
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of 8800 cubic feet a second, while other canals and 
artificial outflows from Michigan, Huron, and Erie 
account for 57,000 cubic feet a second. Itis, however, 
pointed out that during the period 1917-1925, {while 
the lakes stood at their lowest level, the rainfall 
deficiency over the lakes and their drainage area was 
at least two inches a year, and in some areas in 
certain years гове to six inches. Thus it is by no 
means certain that canal construction has been 
entirely to blame in robbing the lakes of water, 
though, if the decrease continues, the construction of 
weirs will become necessary. 

IN view of the recent discussion at the British 
Association, attention may be directed to а brief 
historical review of the question of the species con- 
cept by Fridthjof Okland in Natwren (1926, pp. 
75-87). From this he draws the following conclu- 
sion: ' Even if we realise how uncertain the species 
concept is, biologists can and must continue to work 
with some such delimitation of forms. At the same 
time the obvious hopelessnese of finding any biological 
concept of the species that shall be universally appli- 
cable gives distinct proof that the limits between 
forms are often more apparent than real. Our class 
fication does not always give & true picture of rela- 
tionships and connexions in living Nature.” Оп 
which one is impelled to ask : Can it, and should it? 

Tue twenty-fourth annual report of the Rhodesia 
Museum, Bulawayo, for 1924) records the appointment 
of Mr. A. Frost to the post of geologist, vacant since 
1915. Mr. Frost arrived soon after the discoveries of 
platinum ore in the Transvaal and found his time 
almost entirely occupied in reporting on samples 
submitted by prospectors. A special platinum 
exhibit was arranged, illustrated by maps and 
sections, A platinum panning, supplied by Mr. 
Milligan, of the Anglo-French Exploration Co., is 
available for prospectors to see and ‘tail out’ for 
themselves. It is to be hoped that some of the many 
who receive assistance will -become members of the 
‘Museum, which is so poor that it does not possess 
oven a rock-cutting apparatus. ` 

Toe Meteorological Department of the Govern- 
ment of India issued during the early part of August 
a forecast of the probable amount of rainfall during 
August and September, together with a memorandum 
on the rainfall experienced in June and July. The 
monsoon was very weak in June but normally active 
in July. The June rains were generally in defect, 
but in July there was a marked improvement. The 
inferences from the data most likely to have 
influence on the rains of August and September, 
show that the monsoon rainfall of the two months 
is hkely to be normal in north-west India and normal . 
or in excess in the Peninsula. Forecasts which are 
required by the Indian Government were issued by 
Mr. J. Н. Field, Director-General of Observatories. 


Tue Atlantic weather, which has been brought to 
general notice more than usual of late by the 
disastrous hurricane in Florida and the West Indies, 
is thoroughly discussed in the Marins Observer 
published by the Meteorological Office, Air Ministry, 


494 


NATURE 


[OCTOBER 2, 1926 





The issue "für October dbals with wind and fog at 
coast stations in һе, British Islands and in the 
south-west approaches to Great Britain and Ireland. 
It is concerned also with the sea temperature over 


. the North Atlantic computed from observations for 


the period 1855 to 1917. In the south-west ap- 
proaches to Great Britain, by far the greatest fre- 
quency of fog and mist occurs with easterly and 
south-easterly winds, while on the coasts of England 
the greatest frequency in October occurs ón the 
south-west and east. The sea temperature around 
the coasts of.Great Britam in October is 10? to 15° 
warmer than in a corresponding latitude on the 
American side of the Atlantic. The Meteorological 
Office 1з dependent on the Admiralty and the mer- 
cantile manne for its obeervations, and the present 
issue of the Mane Observer especially asks for 
observations in tropical revolving storms. Observa- 
tions of hurricanes, cyclones, and typhoons are required 
from as many ships as posable in the vicmity of 
these storms for the development ot the‘ Laws of 
Storms." 


Dr. S. G. Barger, head of the Physics Department 
of the Bntish Research Association for the Woollen 
and Worsted Industries, has been appointed Director 
of Research in succession to Mr, Н. J. W. Bliss, who 
has resigned. 

A CORRESPONDENT writes advocating the use of the 
word. “ bioplasm '* to denote hving protoplasm ; 
“protoplasm” without an adjective would then 
denote dead protoplasm. We see little advantage 
. 1n the suggestion : 

with another superfluous technical term and introduce 
an element of uncertainty for future readers into the 
interpretation оѓ а vast mass of biological literature. ` 
Тнк Chemical Society will hold its first ordinary 
scientific meeting this session on Thursday, October 21, 
„at 8 P... At the following meeting, on October 28, 
the lecture founded in memory of the late Dr. Hugo 
Müller will be delivered 1n the lecture theatre of the 
Institution of Mechanical Engineers at 8 p.m., by 
Prof. S. P І. Sorensen, of Copenhagen, who, has 
. chosen as his-subject: '' The Composition and the 
Characterisation of Proteins.” - 


` Тнк inaugural sessional address of the Pharma- 


ceutical Society of Great Britain will be delivered 
“by Dr. J. Е. Tocher, University of Aberdeen, on 
October 6. The address will follow the presentation 
to Mr. J. G. Jones of the Permra Medal. This is a 
silver medal provided and endowed out of the pro- 
ceedings of a fund raised by. subscription in 1853-4 
as a memorial to the late Dr. Jonathan Pereira, a 
former professor of materia medica of the Pharma- 
ceutical Society: The promoters of the fund resolved 
that the medal should be awarded as а prize for 
researches or proficiency in Materia Medica," and it 
is presented annually for competition among the 
students in the advanced course in the Society's 
School. 


Tue publication of a golden jubilee number of its 
journal, entitled “А Half-Century of Chemistry in 
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it would merely encumber biology: 


America, 1876-1926,” marks the commemoration of 
the fiftieth anniversary of the American Chemical 
Society. The origins and developments of the Society 
are described by members who were themselves 
present at thè first meetings, among the earliest being 
the Priestley centenary, which was held at Northum- 
berland, Pennsylvania, on August т, 1874. The 
‘journal contains reviews of the contributions made 
by American chemists to the various branches of 


_chemistry, and ıt is illustrated by photographs of 


"those who have been officers of the Society during its 
fifty years’ existence. 


Tue present number, vol. то, part i., of the Annals 
of the Royal Botanic Gardens, Peradeniya, also forms 
Section A (Botany) of the Ceylon Journal of Science. 
The Asnais will thus appear in future in this new 
form but there will be'no break in the series and no 
change editorially. The Ceylon Journal of Science 
has been established by the Ceylon Government, and 
in the first mstance will consist of seven sections, 
namely, A, botany; B, zoology and geology (Spoha 
Zeylonsca) ; С, fisheries (the BwHlehns of the Ceylon 
Fisheries); D, medical science; Æ, ‘mathematics, 
physics, and meteorology (including Bullstins of the 
"Colombo Observatory); Е, chemistry ; С, archeology, 
ethnology, etc. Each section will be a separate 
publication with its own editor, appearing indepen- 
dently and with separate pagination. ig 


THE Royal Botanıc Gardens: Kew, and the Brith 
Museum (Natural History) continue to issue excellent 
sets of coloured post-cards which form in many 
respects complementary 8 senes Kew provides illustra- 
tons of striking plants in cultivation ; the new series 
include stove and greenhouse plants, roses, orchids’ 
and decorative plants, and the cards show, often very, 
beautifully, the characteristic’ habit of the plant, 
sometimes 1n its typical position’ 1n the garden, some- 
times in its natural habitat. The British Mubeufn - 


"cards are confined to British plants; they are more 


formalin character, but very clear, and add illustrations 
of characteristic floral features as revealed by dis- 
section. Both senes should help to dissemmate 
more widely a knowledge of flowering plants, garden 
favourites as well ав interesting native plants. The 
British Museum -вегібв includes two sets (each set 
contains five cards) illustrating British orchids. ; 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—An 
organiser of agricultural education for the Administra- 
tive. County of Cambridge—The Clerk of the County 
Council, County Hall, Cambridge (October 18). An 
assistant naturalist in the Fisheries Department of the ` 
Ministry of Agnculturg and Fisheries—The Secretary 
of the Ministry, 10 Whitehall Place, S.W 1 (October 
18) А junior technical officer in the Ignition and 
Electrical Department of the Royal Aircraft Establish- 
ment—The Superintendent, - КА .Е,, South Farn- 
borough, Hants (October 23, quoting A. 126). A 
senior lecturer in economics in the University of 
Cape Town—The Secretary, Office, of the High 
Commissioner for South Afmea, -Trafalgar Square, 
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W.C.2 (October 30). A lecturer in the department 
of physics of Transvaal University College—Th 
Registrar, Transvaal University College, Pretoria 
(October 3x). Male investigators in industrial 
psychology, having had training in experimental 
psychology— The Secretary, National Institute ,of 


Industrial Psychology, 32g High Holborn, W.C.1. 
A lecturer in electrical distribution and an instructor 
in machine drawing at Goldsmiths’ College—The 
Warden, Goldamiths’ College, New Cross, S.E.14 An 
assistant in the physiology department of the Uni- 
versity of Edinburgh—The Professor of Physiology. 





Our Astronomical Column. 


Mars.—Mars is drawing near to opposition; it 
will be nearest to the earth (distance 424 millon 
mules) on Oct. 27, in North Declination 14° 52’. 
The distance will 8 million miles greater than in 
1924, but this is far more than offset for European 
observers by its being 32° farther north Observa- 
tions have already begun, but no results have yet 
been published : 

M E. M. Antoniadi gives in the August issue of 
L’ Astronomis a new map of the planet, chiefly 
on his own observations made with the great Meudon 
refractor between 1909 and 1924. He rejects the 
narrow rectilinear network of canals, and those 
shown on his map are represented as broad diffused 
shadings. A very large number of round dark 
markings (the juci of Lowell) are shown : there are six 
on the Lacus Solis, and five more on the bands 
connecting it with the neighbouring dusky regions. 
This region of the planet appears to be specially 
unstable, since the drawings at different oppositions 
show notable discordances. It should be specially 
scrutinised at present. M. Antoniadi, gives an 
interesting dra , made at the suggestion of the 
late М, le Flammarion, showing the 
of the planet from Phobos, the inner satellite. e 
planet subtends an angle of 42? from Phobos, and 
consequently & zone 22? in radius at each pole of 
Mars is permanently hidden. Also only 136° of 
the equator is visible at once, and the centre of the 
disc is seen under a much larger scale than the edges, 
since it is 2000 miles nearer. These points have 
been carefully attended to in the drawing, which 
is very instructive. The planet would appear to 
rotate in the opposite direction to its real rotation, 
owing to.the rapid orbital movement of Phobos; 
the terminator would move quicker than the markings 
in the ratio of three to two (about). Р 


SUNSPOTS AND MAGNETIC Storms.—The August 
number of the Publications of the Astronomical Socwt 
of the Pacific gives an abstract of a per Був Е, 
Nicholson on “ The Magnetic ification of Sun- 

ts associated with Terrestrial Magnetic Storms." 

e author, working from data collected at “Mt. 
Wilson, states that the ts which synchronise with 
the occurrence of magnetic storms are usually tHose 
with сон ruens magnetic polarities, classified as 
HS By. К dd in most cases where there 13 a 

rge spot and no corresponding magnetic disturbance, 
the polaris of the spot or group of spots are gener- 
ally found to be unipolar or bipolar with regularly 
distributed polarities. These are interesting results 
which promise to go.far in explaining some of the 
anomalies met with in the study of these two pheno- 
mena, the general relationship of which is во well 
established. . 

As mentioned in NATURE last week (p. 459), а 
large group of sunspots croesed the sun's cen 
mendian on September 19. Two days later a marked 
magnetic disturbance was registered бу the Greenwich 
magnetographs. There was, however, no sudden 
commencement, characteristic of magnetic storms, 
but at the culmination of the disturbance at about 
6 br. on Sept. 21, the declination magnet was 


nearly до” from its normal position. At this time 
the centre of position of the two ts was 1-7 days 
or 22° weet of the central mendian. It may be noted 


NO. 2970, VOL. 118] 


that the leader spot of the group, which approximated 
in type to those commonly found to bipolar, 
showed considerable changes of structure suggestivb 
of complicated magnetic polarities. The Mt. Wilson 
obsérvations of the polarities of this group of spots 
may be to a in the December number 
of the Publications of the Astronomical Society of the 
Pacsfic. 

ABUNDANCE OF FIREBALLS —Mr. Denning writes 
that between Sept. 12 and 20 as many as seven 
fireballs were observed from various of geod. 
On Sept. 12 one was seen from Bristol in , 
shooting from a radiant at 290° + 54°. On Sept. 15 
a meteor twice as bri Las [ош wus noted fium 

with path from 340?- 17? to 328?- 274°. 
It left a bright streak for twenty minutes. On 
Sept. 17 a splendid object was visible from near 
Bristol, Sheringham, and Whitstable. It exhibited 
an exceptionally long course, for the observer at 
Sheringham saw it come up apparently from beyond 
the crest of the North Sea, w the one at Whitstable 
followed rt until 1t disappeared on the horizon of the 
English Channel or Normandy in France. The path 
must have ranged over 600 or 700 miles; iant 
on north-east by east horizon. On Sept. 18 a fireball 
was noticed in the eastern sky from Faversham, 
Kent, and on Sept. 20, at 12 A x. G.M.T., another 
was viewed from London, which the observer described 
oes acte c s a eR аа metal" On 
Sept: 20, at 19h 2" G.M.T., а splendid meteor was seen 
from W outh; Bude, Cornwall; Bruton, Somerset; 
Downend, near Bristol, and other places. It emanated 
from a radiant at 60°+36° and pursued a lengthy 
flight of about 320 miles from above the North Sea 
about go miles east of Bridlington to 25 mules south 
of Portland Bill in Dorset 


THe Norman LOCKYER OBSERVATORY. — The 
report of this Observatory for the year ended on 
March 31 last begins with a weather analysis which 
shows that the number of clear nights was 165, 
being 32 in excess of the preceding year. ‚ 

The 12-inch prismatic с оп pod Кылы а 
telescope was used for obtaining spectra for 
classification and work. The classification 
is now automatic, being based on numerical measures 
of line intensities. The work has been on 
the B stars; it is based on a revised classification 
of рең type, combined with estmnates of the 
width and character of lines. Several photographs 
of Mira Ceti were obtained near the maximum 
December, when the magnitude was 3-1. The next 
maximum will be on Nov. 4, when tho star will be 
nearly in o ition with the sun. This telescope 
was worked chiefly by Mr. Edwards. 

The g-inch prismatic camera on the Kensington 
Lockyer. Special attention was given to stars wifh 

ight h en lines. The interesting star s Persei, 
күн pe, was followed for an entire period, 110 
ED dp being secured on 79 nights between Sept. 9 

an. I3. 

Prof. драп of Edinburgh us tested ie method 
of produ: widened spectra by using a cle 
Bi VES the plate. He finds that the widened 
spectra are as trustworthy as the orginal ones and 
much more convenient for measurement, 


was worked by the Director, Dr. W. J. S. 
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Research Items. 


ANCIENT BRONZE FROM THE TRANSVAAL.—At the 
meeting of the South African Association for the 
Advancement of Science held at Pretoria in July last, 
Mr. Percy Wagner presented a communication on 
the making of bronze by the ancient inhabitants of 
the Transvaal, which is published in the South African 
Mining and Emgimeering Journal of July 26. Tin 
mining and smelting were 1 by ап unknown 
people in the Transvaal long before the advent of the 
whites. Some years ago а lump of bronze was found 
alongside a furnace on 4 farm, Blaauwbank No. 433, 
about 40 miles west of Warmbaths. The bronze was 
remarkable in that it included 3 per cent. nickel and 
2 per cent. arsenic. .Some ed this bronze as an 
accidental product due to the reduction of a composite 
ore; but & recent discovery has placed it beyond 
question that the ancient miners adi 
to make bronze. Recently on the same farm, 
Blasuwbank No. 433, have been discovered near а ary 
watercourse, distinct smelting furnaces, wi 
hand-cobbed tin and copper ore alongside. ‘ Slugs’ 
and ‘ frills ’ of bronze were found in the furnaces. In 
regard to the presence of nickel in the bronze, there 
is at Blaauwbank а nickel lode carrying at the outcrop 
masses of apple green ‘ nickel-bloom ’ which remotely 
resembles malachrte. The accidental introduction of 
this material may have led to its continued inclusion 
intentionally when its special qualities had been 
a iated. The point is one of considerable 


logical interest, as it 18 stated that no other. 


ancient mines are known that could have furnished 
in one | the ores for producing a nickeliferous 
bronze, and a nickel-bronze was known and in use in 


early Mesopotamia and Egypt. . ШЕ 


Тнк Fany ' TxrwITY.'—In Man for ber, 
Prof. Radcliffe-Brown puts forward an іп i 
theory to account for the relations of father, mother, 
and child in the pnrmitive family. It has been 
pointed out that the natives of Murua (New Guinea) 


regard the incidence of childbirth as in tho nature of- 


a welding of nalities—a trinity of father, mother, 
and child. But this same conception is found among 
а great many шш peoples. In the Andamans, 
for example, the family does not really exist as a 
p ly constituted p until the bi of the first 
—the relationship between husband and wife 18 
not simply created by marriage. It is illustrated by 
teknonymy, the custom whereby one of the пвев 
addresses the other as '' mother of," “ father ої” the 
child. The imposition of a special taboo points in 
the same direction. It differentiates the family as a 
E It is only the first child that counts, the later 
children g ed as multiples of а le 
personality. This ciple operates also in the 
polygynoua family, where either the wives are, like 
e children, multiples of а en pear 
especially if they are sisters, or the husband 1s 
separated into а number of units, each with в wife 
&nd her children—the form typically taken by the 
Tolygynous family in Africa. The other method, 
owever, may be adopted there also, when a-man 
marries two sisters, or where a wife is childless and 
another wife is obtained to bear children. The same 
pee applies to polyandry, but only when the 
usbands are brothers. К 


THE ТАВАМІрЖ OF THE CANADIAN PRAIRIE.—The 
biology of the blood-sucking flies belonging to the 
Tabanide forms the subject of a recent paper 

by Prof. A. E. Cameron in the Bulletin of Entomo- 
logical Research for july 1926 (vol 17, Part I). 
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berately set out‘ 


Hitherto most of what is known concerning these 
insects in North America has emanated from the 
United States, and information concerning the 
Canadian forms is very meagre. The genus most 
abundant in species is Tabanus, its most prevalent 
member being T. ss. Of the genus 
Hemato there appears to be but a single 
representative, Н. americana, while the most abundant 
species of Chrysops is C. mavens. Previous to the 
settlement of western Canada, the principal hoets of 
Тарапійв were the larger game animals. The moose, 
deer and elk are still to be found in the northern 
regions where the white settler has not etrated, 
and, along with the barren-ground ibou, these 
animals are the chief native hosts of prairie Tabanide 
to-day. In cultivated districts they attack live-stock 
and human indiscriminately. The theory that 
Tabanide are the insect-transmitters of infectious 
anzmia of horses appears to be very uncertain and 
requires critical investigation, as the disease may be 
rite оп one farm, while on adjacent farms, which enjoy 
apparently similar environment, the animals may be 
devoid of any symptoms of the complaint. Tabanida 
are well known to be strong fliers, and 1f they do convey 
the disease it would appear that not all horses are 
equally ible to infection. .Prof. Cameron 
discusses the que of rearing the larva of theee 
insects, and describes and very clearly figures: both 
, the larve and pups of a number of species. 


New PLANT ILLUSTRATIONS.—In Curhs's Botanical 

` Magasins, voL .151, part iii, Dr. Stapf figures and 

descnbes nine new Asiatic plants now in cultivation, 

namely, Actinidia kolomikta, Rhododendron saluenense, 
oes Beestanum (which bears beautiful 

berries in cultivation in England), Polygonum 

, Pyracantha atalentioides figured in 

flower and P. #sis in fruit, Primula stamensts, 

Berberis lyctoides which has the additional attraction 

for the cultivator that its decorative ‘ barberries ' 

make a delicious jam, and Fritifaria Ойоют. 

In addition, a Spiranthes 18 described from the 

tine, a beautiful Cordyline from New Zealand, 

a millaria from Mexico and a Mesembrianthemum 

from South Africa, but this distribution of the new , 

records of cultivated plants shows the preponderating 

influence of new in actions from Asia in bur 


gardens at present. : А 


Ворр - KNOTS ON APPLE AND CROWN САШ.— 
Certain varieties of apples have on their stems, 
generally at nodes, tumour-like swellings which sooner 
or later pass over into a crowded mase of wart-like 
projections. Some of the apple stocks moet frequently 
used in England beer these ‘burr knots, and 
such stocks have been forbidden entry into the 
United States under the assumption that these 
structures were а form of & eques n condition 
known as ' hairy-root, which been found to be 
associated with the crown- organism Bacterium 
tumefaciens. Probably all British workers will how- 
ever, endorse the conclusions of R. G. Hutton, H. 
Wormald and А. W. Witt, in the Jounal T 
and Horhicultwral Sconce (vol. 5, No. 3, July 1926), 
that these structures indicate the tion of dor- 
mant, stem-borne root initials, and that if placed 
under moist conditions they will readily give rise 
to roots. One Amencan worker, C. Е. S ө, 
has recently published а sunilar view, and the 
British wor publish a useful Басар ‘of 
earlier references to these structures, which, how- 
ever, omits the important paper by Dr. A. W. 
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Borthwick (Notes from Royal Bot. Gard., Edinburgh, 
vol. 16, 1903), in which uáble anatomical data are 
supplied. . Borthwick’s paper supplied practically 
conclusive evidence that these structures were really 
root initials, but in view of the American point of view, 
it is good to have this later confirmation that all 
attempts to isolate a pathogenic organisfn from burr- 
knots have given negative results. 


SEL or FELD, ык cae AGRI- 
CULTURE —The im ce - 
ments in акнош аге ke led to the ае раи 
ique for eliminating errors of imentation, 
and К. A. Fisher (Journ. Minmis.. Agric. 93) has 
inv ted statisti the relative value of different 
meth: of arranging field plots. A уара estimate 
of error can be obtained by finding the standard 
error, the square root of the variance, and a method 
of replication has been devised whereby this estimate 
can obtained from the actual yields of the trial 
. Great care 1з п that the arrangement 
of unlike plots shall be such ав to provide а valid 
-stimate of error, and a random arrangement appears 
to be the most suitable. For simple trials in which 
gray posible comparison is of equal importance, 
the Latın square provides the most efficient arrange- 
ment, one Latin square being celected at random out 
of the total num possible. For more complex 
experiments in which comparisons involving single 
factors—s.g. with and out phosphate—are re- 
quired, Ie of randomised blocks is neceseary 
in order t no possible interaction of the factors 
A be Ens ids QU ae method the con- 
usions wn m the single-factor comparisons 
wil be given, by the variation of non-essential 
conditions, & very much wider inductive basis than 
could be obtained by sunpler methods without ex- 
tensive repetitions of the experiment. 


GRAVITY DETERMINATIONS AT SEA.—In 1923 Dr. 
F. A. Vening Meinesz made a submarine voyage from 
Holland to Java by way of the Mediterranean and 
the Indian Gravity observations were made 
at thirty-one points, and results of their isostatic 
reduction (carried out by the U.S. Coast and Geodetic 
Survey) were presented at the recent annual meeting 
of the American Geophysical Union. The average 
anomaly for all the stations with to sign is 
о 012 dyne by the Bowie formula. -It is of special 
interest that tor ten stations in the Indian Ocean far 
from’ land the average np rp ooog. Thus 
isostatic equilibrium beneath the Indian Ocean тз as 
Eur as it is under the continental regions that 

ve во far been investigated. Dr. Meinesz made 
additional submarine observations between Holland 
апас Port Said in 1925, and these are now being 
reduced in America. At present Dr. Meinesz is 
continuing his work in a submarme voyage to Java 
via the Atlantic, the Panama Canal and Pacific. 
Special attention m being devoted to the continental 
shelves and the oceanic deeps. 


1 : 
^. MAGNETIC SURVEY OF FRANCE.—An account of the 
latest г etic survey of France, begun in 1921, is 
given by А. Baldit in Nature, A 21, 1926; it 
is hoped to complete the survey this year Earlier 
surveys of France were made by Lamont (in 1856-7, 
with 44 stations), Perry (33 stations, 1868—9), Marie- 
Davy (20 stations, 1875), and Moureaux. e latter 
made two surveys, one mcluding 80 stations (1884— 
1885), the second, extending over eight years, 18 5, 

much more detailed, and including 617 stations. 
In.regard to the density of the network of stations, 


ue DE 
modern standards for a civilised country. - It reveal 
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many hitherto unexpected irregularities in the iso- 
etic lines, some of which could be correlated 
with geological features of the country. The present 
survey is still more detailed, being intended to include 
1440 stations; these are not uniformly distributed, 
being specially dense where the c features of 
the country are of particular interest. Six observers 
have been in the work since 1922. The 
instrumenta are not new, and are of standard 
type, the magnetometer being of Mascart’s design, 
and the inclinometer of d'Ab ез. The 
anticipated is to 1’-2’ for declination, 2’ in dip, and 
&bout 20 y in horizontal force. The iod of the 
survey is one of magnetic calm, and &ccidental 
errors due to disturbance are therefore minimised. 


-ATLANTIC OcEANOGRAPHY.—A summ of tne 
important oceanographical work of the German Meteor 
expedition of 1925 18 given by Dr. Н. R. Mill in the 
Geographical Journal for y. The object of the 
Varr el equae e ocean depths, 1ncluding 

hysical and chemical work,-of the South Atlantic 
Еа lat. 20° S. and the Antarcüc circle. The 
most important work began in june к with the 
first cross-section of the Atlantic along the parallel 
of 40? S. from South America to Africa. Profile II. 
was westward along the parallel of 29? S. Profile III. 
was eastward oa of 48°S. Then followed 
Profile IV. w along the 35th parallel, and 
Profile V. eastward along the 55th parallel with а dip 
southward to lat. 64? S., where a sounding of 4380 
fathoms was obtained т to the east of mun 
Georgi e exact ition is not yet published. 
Finally Profilo VI. nd west alo ihe Tropic of 
Capricon. Echo soundings were checked from time 
to time with wire soundings. Bottom samples, serial 
temperatures, and salinity observations were taken 
throughout the voyage. The upper air was investi- 
gated with kites and pilot balloons. The full results 
of this ition will throw much light on oceano- 
graphical problems in the Southern Ocean. 


ELECTRIC Lamp FIRE-DAMP DETECTOR. —It is nearly 
fifty years since Mr. E. H. Liveing first designed a 
method for а ы in mines by sending 
an electric current ugh two spirals of platinum 
wire over one of which the mine alr was passed: the 
increased luminosity produced by the combustion 
of the methane-air.mixture on the heated wire gave 
& measure of the methane present in the air. The 
apparatus іп skilful hands would ‘certamly measure 
fire-damp, but its value lay rather in its promise than 
its practical utility. "The Liveing principle has been 
the foundation on which many inventors have built, 
апа has lately been embodied in the electric-lam 
detector of Messrs. C. S. W Grice and A. С. Gulli- 
ford. In the new detector the current of the lamp 
accumulator can be switched through a small length of 
fine platinum wire in a chamber to which the mine 
air has access through a wire mesh. The length of 
fine wire—3 mm.—-between its metal clamps is so 
adjusted that the wire fuses when the methane 
teaches 3 per cent. of the atmosphere: below this 
percentage the wire glows brightly and indicates the 
presence of gas. It is evident that the utihty of the 
mvention will depend on how far the conductivity 
of the wire and the voltage of the accumulator can be 
maintained constant under werking conditions. i 


Swzp.sH RAINFALL.—Ín 
August 28,.p. 318, on the S 


M note in NATURE of 
rainfall statistics 


for 1925, the fact was overlooked that the means for 


each month and for the y are compared with 
the figures for 1925, which aa value of the 
volume. . - 
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The Alloys of Aluminium and Silicon. 


"| BE very great interest at present being taken in 
; the aluminium alloys contaming from about 
Io cent. to 13 per cent. of silicon, is shown by 
the fact that no lees than three of the papers presented 
to the Institute of Metals at the recent meeting at 
Liège dealt with this material. 

Both from the practical point of view, i 
thé material as one of considerable promise for the 
production of light alloy castings, and from the 
theoretical, these alloys are of more than usual 
interest. It has been known for some time that the 
structure may be greatly affected by the addition to 
the molten metal of small amounts of various ‘ modi- 

' reagents Many theories concerning the 
reason for this change of structure have been pro- 
pome but, hitherto, no completely satisfactory 

ypothesis has been available. Figs. 1 and a, 
reproduced by courtesy of the Institute of Metals, 





Fr. ee oeit. 51:0-49 рес сш, Ке. 
cast, Unetohed, x £00, 


illustrate the change in structure of the ro per cent. 
alloy brought about by the addition, at 750° C., of 
5 per cent of sodium h xide. Fig. т represents 
the material in the o у chill cast state, and 
Fig. 2 the same after the ' modifying’ treatment. 
The mechanical properties also are greatly improved 
when the alloy possesses the second уре of structure. 

Of the three ре now before us, that by Dr 
A. С. С. Gwyer and Mr. Н. W. L. Phillips (with an 
appendix by Dr. Stockdale and Mr. I. inson 

winch is concerned with the mechanical properties of 

thé alloys) is the most important The properties 
of the material in the ‘normal’ condition are not 
very remarkable, but the addition of a small amount 
of a suitable metal or salt to the melt before it is 
pud endows the casting with far superior strength 
and du . 

In the normal state these alloys consist of a simple 
eutectiferous system, with small limits of soli 
solubility at each end. The thermal-equilibrium 

‘diagram has been redetermined, and the eutectic 
point placed at 11-7 рег cent. of silicon апа st а 
temperature of 577? After ‘ modificatior ’ the 
eutectic contains an appreciably greater amount of 
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silicon and is formed at a lower temperature, both 
the composition and the temperature being dependent 
on the rate of cooling and the treatment of the metal. 
Further, when the molten metal is stirred or remelted 
after ‘ modification,’ or left in the molten state for an 
undue length of time after the addition of the modify- 
ing material, the normal structure and properties 
are obtained. 
` There are clear indications, therefore, that the 
‘ modified ' metal із in an unstable state. The authors 
mentioned now offer a new explanation of their own, 
which appears to approach far more nearly to the 
truth than anything which has yet been suggested. 
This theory may be briefly stated as follows: 
When the aluminium -silicon alloy is raised to a 
temperature considerably higher than its melting 
point, it is probable that the silicon and aluminium 
are m true solution When solid the greater portion 


Pra, o рег ое. = з Pe 
750° б. Chl саж. Etch НЕ. X00, 
of the silicon is t, dispersed in crystals of & 
sire readily visible under the microecope. А small 
quantity, of the order of 05 per cent. at room 
ар ао remains in solid solution in the, alu- 
fam, but this may be disregarded at the moment. 
In solidifying, the silicon and aluminium pase from 
atomic dispersion to the talline form. At some 
stage during the process, therefore, the silicon and 
aluminium tes will be of colloidal dimensions. 
It is well known that the colloidal state is an unstable 
one, and that colloid icles tend to coalesce. Their 
rate of growth may accelerated or diminished by 
the addition of protective agents. 

Having to all the facts which have come to 
light, it ap to 6 са that e most satis- 
factory tion of the behaviour of 'm i 
agents ' Ex assume that they function as colin 
protectors. "They do not, of course, confer complete 
ео upon the colloidal silicon and aluminium, 

t simply retard their tion. From the 
changes in the crystalline form of the constituents 
brought about by the procese of ' modification,’ it ів 

robable that the protector itself is a colloid. It 
Fos not, however, appear that the assumption is 
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justified that when sodium compounds are used for 
modifying,’ the protector is necessarily metallic 
sodium ie a result of this action, the formation 
of the normal eutectic is inhibited, and aluminium 
continues to be ipitated. from the metal until the 
super-solubility lines reached. 
А t is also shown that the protection of the modified 
structure can be obtamed without the use of the 
ordinary reagents provided that the rate of cooling is 
sufficiently rapid. 

From the theory that certain substances hinder 
the SERIEN DOR of the colloid perticles, it should be 
possible to discover also other substances capable of 
accelerating this aggregation The compound FeAl, 
is such a substance, and ıt has been experimentally 
substantiated that the presence of iron in melts of 
these mlicon-aluminium alloys is detrimental 

A diagram has been drawn up for the ‘ modified ’ 
alloys indicating the manner in which under-cooling 
alters the normal process of solidification. The 
amount of the substances added to effect the ‘ modi- 


fication’ has been considered, and with sodium 
hydroxide, and for an alloy of about 12 per cent. of 
silicon, it is put at about 5 per cent. of the weight of 
the metal ceas results in a deterioration of the 
mechanical properties. 

The time which is allowed to elapse between the 
addition of the castings is also of importance, and, 
for the usual composition of alloy, should be about 
half an hour. 

Since the eral theory propounded is ind dent 
of any special constituent, it should be бн жо 
к to apply to systems other than that imme 

iately under consideration. This is shown to be 
the case, and exactly analogous results have been 
obtained in the systems copper-aluminium, aluminium- 
nickel aluminium-manganese, lead-antimony, and 


coget anum 

e importance of the colloidal state in alloys at 
the moment of solidification, and of under-cooling, 
is thus shown to be far greater than has hitherto 
been generally appreciated. F. C. T. 


The Twelfth International Physiological Congress in Stockholm. 


ACH international соп , аз а rule, discloses 
some x aer interest in one or another field of 
physiological science, as well as serving аз a sure 
guide to the virility of the science in general Con- 
trasted with the last congress, held three years ago in 
Edinburgh, the present congress had no one central 
interest comparable to that excited by the-isolation 
of insulin, but the fine attendance of the foremost 
- representatives, with a considerable number of the 
younger workers, from all the continental European 
countries, was а welcome evidence of the general 
ey of physiology from the devastating effects 
of the War, and of the steady and persistent advance 
in almost every branch of this science. 

The congress in Stockholm was as beautifully 
arranged as in Edinburgh, and a8 regards the welcome 
and hospitality offered there is no need to say more 
than that it could not have been be The 
scientific programme of the congress opened with an 
address by Sir Frederick Gowland Hop on '' The 
Mechanisms of Biological Oxidations,' in which he 
outlmed the ition attained by workers in this field, 
with ial reference to the work done,in his own 
laboratory at Cambridge. 

The routine work of tbe congress was divided into 
four sections which were grouped according to sub- 
jects, facilitating tbe attendance by each member at 
the discussions on those papers in which he was 
particularly interested 

Great interest was aroused by a number of papers 
dealing with the fundamental processes of , 88, 
for example, the communications of the recent im- 
portant researches of Adrian upon the afferent 
impulses conducted by the single nerve fibre, and of 
ml and Downing upon the measurement of heat 
production in nerve An interesting summary was 
given by Kato (Tokyo) of his theory of decrementless 
conduction in the narcotised region of nerve, in which, 
as 18 well known, he is opposed to the findings of Keath 
Lucas and Adrian The pen was the subject of & 
lively debate, and is probably now near to solution. 
Muscle physiplogy was represented by Embden, by 


Hil, and by iu a d 

Another point of great interest was the question 
with regard to tissue metabolism, mainly рше 
by Dale's school, in relation to insulin and to such 
problems аз the development of rigor. 

In the realm of the central nervous system, ап 
interesting communication was made by Samojloff 
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(Kasan) upon the nature of spinal inhibibon. His 
experiments tend to support the theory of а liberation 
of some chemical substance affecting the synopses or 
the cellular structures in the spinal cord Magnus 
(Utrecht) made а further contribution to the subject 
of local and segmental reflexes m the decerebrated 
animal 


Metabolism was represented by Lusk and Benedict, 
Boothby, Knoop, Mendel, Noyons, and de Barenne. 
A noteworthy dency lay in the simplification of 
technique, and the applicability of the new methods 
to clinical practice A summary was given by Mann 
(Rochester, Minn) of his work on the dehepatised 
animal. Interest in the question of vitamins seems 


recently to have diminished, very few communications 
being made. 
The study of digestion has now definitely shifted 


out of the hands of Pavlov’s school to America, from 
whence the pupils of Carlsson, and particularly Ivy, 
brought communications dealing with the phases 
of ic апа pancreatic secretion. 

i tion was ted from America by 
Wiggers (Cleveland), who discussed the fractionate 
nature of ventricular contraction. The British school 
was ted by Anrep, who gave papers upon the 
central and reflex regulation of the coro circulation 
(mainly in regard to the innervation of coronary 
blood vessels), and upon the electrical measurement 
of coronary circulation during the single cardiac 
cu Heymans (Ghent) communicated the results 
obtained with his method of cerebral perfusion as 
applied to the сор of the respiratory and cardio- 
i i centres. Frédéricq (Liége) summarised the 
results of his recent work upon chronaxis, especially 
in relation to the influence of the vagus and sym- 
pathetic cardiac nerves. 

Prof. Loewi (Graz), ir one of the most interesting 
vee of the , gave an account of the various 

rs affecting rate of, destruction of the chemical 
substance determining the inhibitory action of the 
vagus upon the heart. The work of this school would 
seem to bring us one step nearer to comprehension of 
the ultimate mechanism of peripheral inhibition. 

An important contnbution to the blem of 
hemop was made by Howell (Baltimore), who 
bri evidence that the determining factor in this 
ЕСА lies in ап unusual stability of the blood 
platelets. In & second communication, Howell dis- 
cussed the chemical nature of the anti-coagulant 
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substance heparin, which is so largely and successfully 
replacing hirudin in the experimental laboratories of 
the United States and Great Britain. 

With to the chemistry of blood, Nicloux 
(Strasbourg), although unfortunately unable to be 
present in contributed & new spectroecopic 
method for the determination of small quantities of 
carbon monoxide in gas mrrtures, applying his method 
to the determination of minimal quantities of it in 
blood In a further paper this author ted a 
new determination of the oxygen content of methsamo- 
globin, fixing it at half the oxygen content of oxyhzmo- 
globin of the same blood. · 

In the present demonstrations played 


what might perhaps be called a secon part. 
Man aah a toe of Айы: Kato, and НИ, oe 


in demonstration of communications. y 
in ing in this group was & demonstration by 
Brinkman (Groningen) of his method of istering 


the attainment of f uilibrium in H,CO,-bicar- 
bonate buffer solutions. gave a summary 
of his recent work on the spleen, supplemented by a 
demonstration. This seams, at last, to find some 
definite and important physiological function for an 
organ which has baffled physiological thought for 
centuries. Lim (Peking) gave a demonstration of a 
dog with transplanted stomach. Of especial interest 
also was & demonstration by Y. Henderson (New 
Haven) of his method of measuring the circulation 
by inhalation of ethyl iodide. This seems to be the 


„апда most probably 


simplest and most ble method up to the present, 
find & great future &pplica- 
tion. - 

America, as in eleven successive previ- 
ously, sent'a strong cohtingent of workers, aud as 
was only as fair as it was unanimous, the twelfth 

acce see dinem of the American 
ety that thirteenth congress be 
held in America in 1929. 

It is, haps, of interest to mention also- 
the attendance m Russia, showing that the 
worst period in that country is a ing an end. 
Dr. Orbeli (Leningrad), who was present, did not, 
unfortunately, submit any summary of the results 
of his experiments upon sympathetic mnervation 
of voluntary muscle, a problem on which we know 
him to have been engaged for several years Prof. 
I. P. Pavlov, the doyan of the congress, showed по 
sign of diminished activity in spite of his advancing 
pum There were no communications from his 
G boratory, although he informs ua that a full descri 
Hon of bis work da the cerebral cortex is тешр р: 
lishéd in English towards the end of the present year. 

The thanks апа appreciation of all the members 
of the congress to thek colleagues and hosts in Sweden 
was expressed by Profs. Gley, von Frey, and Starlin 
at the final meeting of the congress at Upsala, ane 
also previously and more lightly by the same 





The Geological Search for Oil 


ONCE more the ubiquitous problem of the ong? 
of petroleum is on our attention, thi 
timeasa cal matter rather than as a philosophical 
thesis. . Murray Stuart writes a paper in the recent 
issue of the Journal of the Inststutson of Petroleum 


Technologists in which ' wor hypotheses ' in the 
geologist's search for oil form the main theme, the 
principal argument being that all loration for 
leum is handica at the by the fact 

t little if an i8 known concerning its 
verning migration 


а We appreciate the laws 
and accumulation of ol; we con plate favourable 
geologic structures, providing the strata involved are 
oil-bearing, which are located with remarkable pre- 
cision ; but unless the oil manifests itself by 
or in some indirect manner, there is little to guide 
the search. To this extent, it may be noted, the 
geology of petroleum differs from tlie geology of, for 
"example, metalliferous ore deposits. ` 

One of the earliest and best known wor 
hypotheses in oil-geology is that attributable to Davi 

te, whereby the degree of progressive devolatilisa- 

tion (or prc pepe of coal 1s in аз a 
measure of the сев of obtaining oil or gas in 
commercial quantity in associated deposits, the 
реак ed carbon (pure coal basis) being the 

etermining factor. Whites law has found ample 
vindication in the West Virginia oil-fields, but it is 
not of universal application, as pointed out by Wade 
іп a recent paper оп‘ The Search for Oil in Australia" ; 
the author, however, seeks to amend the law to the 
extent of excluding the idea of subsequent ' meta- 
morphism ' in favour-of carbon ratio variation being 
interpretable in terms of normal of sedi- 
mentary deposition. He visualises his carbonaceous 
maternal as part of a sheet of sediment in which 
transition from conglomerate ". .. 
shale to чыын frere . . - through something 
equivalent to Torbanite into more or lees pure 
carbonaceous material...” is perceptible; carbon 
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representative speakers at the banquet given to the 
members of the congress by the City of Stockholm. 
ratio variations are thus functions of original influences 


(mother-substance, environment, etc, not of sub- 
sequent change in the course of geologic time, From 
this point of view is deduced tbe hypothems that, 
assuming the carbon ratio of a fresh-water or estuarine 
coal seam to be favourable (s.s. 50 to 55), the seam 
will probably pass through torbanite mto oil shale 
when traced ш the direction from which the material 
composing the seam was initially derived. In the 
case of coals deposited under marine conditions, 
lateral variation into petroleum or into oil-shale 
(depending on the nature of the organic material. 
inco ted in the sediment) is probable. A-further 
hypothesis states that ". .. w. formations con- 
taining abundant fossil-wood occur the underlying 
marme formatons may contain liquid petroleum, 
and has bben reasoned by the author in previously 
published papers. 

The occurrence of oil in dolomitised Immestones of 
lagoon formation furnishes the author with a con- 
trasted, though in some respects parallel, line of 
argument; he examines this environment írom a 
biochemical point of view, directing attention to the 
róle of foraminifera and other- and also 
bacteria, in moting essential mother-subetance, 
whence he formulates the hypothesis that’ “ all 
dolomutised limestones of lagoon formation are worthy ' 
of thorough investigation, provided that they ve, 
on microscopic examination, to be fo ini ed 

What we may term the ‘ coal-to-conglomerate’ 
hypothesis of the author raises problems at least as 
controversial as those of the origin of petroleum 
itself, though there is considerable novelty, if not 
practical impart, ш the views he puts forward. For 
the " шапу examples known in the world of coal 
seams and lignite seams paseing laterally into either 
oul-shales or oil deposits ” there are as many in which 
no coal-oil association is apparent. The tracing of 
в coal seam into an oil-shale seam in existing economic 
circumstances would be little reward to the geologist 
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bent on locating commercial oil-pools; but the 
chances of 1а variation from coal to petroleum 
would seem, according to the author's reaso , to 
be somewhat 1 i On the other hand, where 
coal, hgnite, or torbanite is in evidence in deposits 
or proved.to contaih oil, the hypothesis 
clearly merits the test: only by thus meth 
several different cases will its validity, hence its 
practical value, be established. Ае 





University and Educational Intelligence. 


CsMBRIDGE.—The John Winbolt Prize has been 
awarded to H. Bateman, Trinity College, and К. J. 
Smith, St John's Co , for. а joint dissertation 
on a theoretical investigation of some elastic problems 
in thin rectangular plates. 

EpinsurcH.—In the Royal Botanic Garden, on 
xam September 21, thé Right Hon. Sir Herbert 
Maxwell unveiled a tablet to the memory of the late 
Sir Isaac Bayley Balfour, who was Regius Keeper-of 
the Garden from 1888 until 1922. 


\ 





Тнк Wigan and District Mining and Technical 
College sends us a Calendar giving, m 142 pages, 
iculars of courses, some ab them leading up to 

e final degree examinations of,the University of 
London, in mining, mechanical and electrical en- 

eering, chemistry, physics, mathematics, building 

es, cotton technology, commerce, art, and art 
crafts. In 1925 six students obtained University. of 
London degrees. Among other specialities isa 
years’ Post Office engineering course. 

Тнк London School of Economics and Political 
Science announces in its summary praua for 
1926-27 а series of important public lectures by 
eminent authorities, open to the public without fee 
or ticket, These include, in addition to ві lectures 
by Profs. Laski and de Paula and Mr. William Cash, 
а series of three Prof. Toynbee on international 
history since the War, six by Prof. Salvemini-on 
Italian communes in the thirteenth century, ten on 
ae machinery, and twelve on accounting in public 
offices. : 

THe Battersea Polytechnic’s prospectuses for 
1926-27 offer full day and evening courses in prepara- 
tion for the Univermty of London’s intermediate and 
final degree examinations 1n science, enginbering, and 
music. Їп consultation with the In ted. 
Natonal Association of British and Irish Millers, the 
London Flour Millers’ Association, and the Board of 
Education, а two-year day course in science and 
асару а special reference to the flour mi 
industry been organised. . Courses for heal 
visitors and sanitary ingpectors and in arts and crafts 
&re provided. А. separate prospectus deals with the 
Pol c's Domestic Science Training College. 
Another of London's Technical Colleges from which 
we have lately received a prospectus is the Cord- 
wainers'. ‘This provides both day and evening courses 
in the technology of boot and shoe man and 
leather goods manufacture. А 

Tue East London College announces in its calendar 
for 1926-27 the institution of a fund for the encourage- 
ment of original investigation by the staff and 
students, and an im t addition to its resources 


for such purposes in the form of а uest by the 
late Sir Sidney Lee of 5000}. for у розі- 
graduation work іп English literature. research 
Studentships of the value of бо]. each for one year 
are a ble annually.in July to students com- 
pleting & three-years' course at the College. Special 


. NO. 2970, VOL. 118] 


and in’ 


- since 1919-20 from ten 


and advanced lectures announced include: a course 
of six on short electric waves in wireless, by J. Н. 
Morrell, and six (for uates) on biology of - 
water alge, by Prof. Fritch and Dr. Carter. In its 
recently constituted t of dramatic study 
and. research there be a weekly seminar for 
collective work оп. а dictionary of British drama. 
In aeronautical eering а three-years' course is 

, &nd ents attending the last two years 
of this are able to take aeronautics instead of 
hydraulics in the new ше, ‘M e ка. 
in the В.5с. (Engineering) degree examination. e 
College Council has recently purchased the freehold of 
& house in South Wi ord for use as a hall of 
residence for men students. One for women students 
on the borders of Epping Forest with accommodation 
for thirty-two has y been opened. 


Tre Northern Polytechnic, Holloway (formerly 
Northern Polytechnic Institute), gives, in its prò 
for 1926-27, particulars of its important 
ent of Chemistry and Rubber Technology. 
It is the only institution lsted under the heading 
of rubber technology in the Universities Bureau’s 
summary of studies in the universities and 
university colleges of Great Britain and Ifeland. 
The courses are carried on in collaboration with the 
Institution of the Rubber Industry and provide 
suitable preparation for students proposing to enter 
for the examinations for the associate diplomas 
(A.LR.L) awarded by that body. An influential 
committee, representative of sections of the 
industry, сола with the governors, and the 
workshops contain a full range of modern expenmental 
rubber-p: In addition to the advanced courses 
there Ja P up те ка for boys of x4 or 15 
years о. ў e techni emistry three- 
courses d. designed for proepective шаис «nd 
works chemists. They include chemical technology, 
glase-working, chemical engineering, and (a two-years’ 
course) plumbing. A series of C eir special 
public lectures have been or the coming 
session, beginning with one by 
October 14 on town planning. 
Тнк Municipal College of Technology, Manchester, 
has resumed plication of its penal Volume 12, 
just issued, records investigations undertaken 
members of the College between i919 and' 1924. It 
contains i articles on: losses in resistance 
connectors in sin hase commutating motors 
Walker), the arging capacity of-side weirs 
G. S. Coleman and Dempster Smith), the aromatic 
character of the glyoxahne nucleus (Е. І. Pyman), 
ferrous materials and corrosion (E. L. Rhead), values 
of the smallest zaros of harmonic functions (J. 
апа Н. V.: , а null method for 10nisation 
tentials (L. S. er and W. Hubball), and a 
сан асаа (А. гош. ve 
prospectus the Co or 1926-27 shows 
а. та аге scholar- 
ships have been awarded by it each year. The 
scholarships are open to graduates of any university 
in the British Empire and other рз д X 
аб qualifications for research. 8 three 
them, pteference is giver to Manchester ratepayers 
and their sons and danghters. Courses of advanced 
study and research are offered in mechanical, : 
electrical, municipal,-and sanitary engineering (in- 
cluding sea ou and coast defence works), applied 
chemistry (including textile fibres, paper manufacture, 
metallurgy, rubber, brewing and alied industries, 
coal tar and dyestuffs, photography and photographic 
processes), textile industries, applied physics, and 
mining engineering: 5 ; 
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Contemporary Birthdays. 
. October 5, 186r. Sir Thomas L. Heath, K.C.B., 


KCV.O,FRS. 
October 7, 1842. би Philip Magnus, Bart 
October 8, 1850. Prof. Hairy Louis le Chatelier, 
For. Mem. R.S. 
October 8, 1857. Sir Richard C Garton, G.B E. 
October 9, 1879. Prof Max T. Е von Laue 


i; ober 9, 1863. Prof. Albert Charles Seward, 





Sir Tuomas HEATH. who was born in Lincolnshire, 
was educated at Caster Grammar School and Clifton 
College, passing thence to Trinity College, Cambridge, 
where he канна 12th wrangler, whilst also ac- 
quiring distinction in classical studies Entering the 
pue service, he was early attached to H M Treasury, 

ulfilling successively the highest offices Since 1919 
he has been Comptroller-General, National Debt Office. 
Among many dissertations and works, he is the 
author of ‘‘ A History of Greek Mathematics ” (2 vols., 
1921). Sir Thomas 1з an honorary fellow of Tnnity 
College, Cambridge, and Hon. D.Sc Oxford 


Sir Ёнгир Maanus, to whom very hearty con- 
gratulations are due on the approaching anniv 
of his i n punh birthday, was educated at Uni- 
versity ege School, graduating thence at the 
University of London. Organising director and sec- 
retary of the City and Guilds of London Insttute 
from 1880 until 1888, he was afterwards and for 


nearly thirty years the able and zealous secretary of - 


{з Technology Department. 


Prof. LE CHATELIER'S name 1з associated with im- 
porn. discoveries in several branches of chemistry. 
n conjunction with Mallard he conducted elaborate 
1nvestigations on the ignition and explosion of gaseous 
mixtures, in which pones of оса еті ппрогі- 
ance were established. Ніз thermo-electruc couple 
inaugurated a new period in the measurement of high 
temperatures. One of the pioneers of micro-metal- 
lurgy, he was among the first to introduce exact 
methods into the science of industrial silicates Prof. 
le Chatelier was elected a foreign member of the 
Royal Society in 1913, and allotted the distinction 
of its Davy medal 1n 1916, in respect of his eminence 
as a chemist. 


Sir RICHARD GARTON was educated at Owens 
College, Manchester, and the University of Marburg. 


As hono secretary of the Bntish Empire Cancer 
Campaign be has carried out work of widespread 
importance. 


Prof. Max von LAUE, Nobel laureate, 1915, was 
born at Pfaffendorf, near Coblentz. Hus studies 
were conducted at the Universities of Strasbourg, 
Munich and Berlin. In 1912 he occupied a chair ш the 
University of Zurich, and was afterwards at Frankfort 
Since 1919 he has been professor of theoretical physics 
in the University of Berlin Prof. Max von Laue 
was allotted the Nobel prize in physics for 1915, for 
his discovery of the аспон of Rontgen rays in 
crystals. 

Prof. SEwanp, Master of Downing College, Cam- 
bridge, professor of botany 1n and vice-chancellor of the 
University, was educated at Lancaster Grammar School 
and St. John’s College, Cambridge. The Royal Society 
awarded Prof Seward a Royal Medal last year for 
his fruitful studies in paleobotany, which have proved 
of direct stratigraphical value to geologists, enablin 
the principles aod facts of one science to aid, end 
even solve, the problems of another. 
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Academy of Sclences, August 30.—Bigourdan: The 
regularity of the diurnal movement and the possibility 
of verifying it by means of observatory clocks 

see also Nature, September 18, . 425).—, 
ns Delaunay: The theory of parallelohedra.—G. 
Polya. The linear funchonal operations exchangeable 
with the denvation and the zeros of the sums of 
exponentials —Mlle. N. Bary: The analytical repre- 
sentation of а class of continuous functions —A. 
Kovanko. The integration of suites of functions 
capable of summation.—Kyrille Popoff: The con- 
vergence of senes and celestial mechanicas.—Krawt- 
chouk: The method of N. Krilofi for the approximate 
integration of the equations of mathematical physics. 
—N Bogollouboff and N. Kriloff: The justification 
of Rayleigh's pnnciple by the order of the error 
commutt at the mth appinama non ee 
Bourcart: An'attempt at the morphological inter- 
retation of the Bouches de Cattaro —Lucien Daniel : 
esearches on the pem of garlic and cabbage.— 
Antonin Némec Chemical methods for determining 
if agncultural soils are in need of nitrogenous or 
potash manures. Details of the analytical methods 
and limits of nitrate and potash suitable for sugar 
beet, barley, and oats.—Raymond Hamet: е 
inversion of the normal action of adrenaline.—E. 
Ducloux and Mlle С. Cordier: The virus of sheep 
scab treated with various aldehydes. 


САРЕ Town. 


Royal Society of South Africa, August 18 —L. P. 
Bosman: The nature of the co-enzyme of пре. 
The lrpase extract (from sheep's pancreas) 1s d irn 
against distilled water and the lipolytic actions of the 
dialysate and the ‘inside’ liquid on ethyl butyrate 
are studied. The inside hquid loses approximately 
50 cent. of 1ts hydrolytic power. e dialysate, 
while having no hydrolytic er, when coupled with 
the inside liquid, restores the lipolytic power of the 
onginal extract The dialysate was investigated and 
the so-called co-enzyme was found to be inorganic 
salts —W. Rose and J. Hewitt: Description of a new 
species of Xenopus from the Cape ts. The new 
species, Xenopus gilli, differs from Ж. laevis in that 
tentacles are not ap nt and that there 18 in the 
mouth an organ which is either a norly attached 
tongue ог a deflated aur-sac —J. Н. Power. Notes on 
the habits and hfe histones of South African Anura 
with descriptions of the tadpoles —C. von Bonde: 
The vascular system of the ostomi, with special 
reference to the common dogfish (Squalus acutipinmis, 
Regan). The author has previously worked out the 
morphology of the vascular system of the South African 
d h S. acuéipinats and it 15 now compared with the 
structure typical of the Plagiostom: in general The 
absence of vascular loops round the gill-arches together 
with the absence of a precardiac extension of the dorsal 
aorta presents an interesting feature. The arterial 
circulation of the cephalic region also shows a dis- 
tinctive difference from the normal distribution of the 
carotid arteries 1n the Plagiostomi —Neville S. Pillans: 
The Afmcan genera and species of Restonaceae.— 
Н. С. Fourcade: A new method of aenal surveying. 


Коме. 


Royal National Academy of the 14псеї: Communi- 
cations received during the holidays.— T. Levi-Civita : 
Emsteinian motions ın second approximation.— 
Ferrucclo Zambonini and S. Restaino: Double sul- 
phates of the rare earth and alkali metals (vi). Cerous 
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, chlorides. Anhydrous magnesium, mangdnous and 
cadmium chlorides are found to be of rhombohedric 
structure with the ve axial ratios, 2:45, 2:34, 
and 2:20. Zinc de appears to exhibit & rhom- 
bohedric or h onal structure, the dimensions of its 
structure indica its structural similarity to mag- 
nesium chloride.—Silvio Minetti : Investigation of the 


' singularity of f (1) 


itive integer with E wholly transcendental.— 

uro Picone: The isolated sin 
functions in two or more variables. 
Conformable representation of the area bounded ei by a 
lemniscate on а circle.—Luigi Fantappié: The poly- 
dromy of linear analytic functionals.—A. M. Bedarida : 
A new rectilinear congruency.—Harry Levy: Eb- 
steinian motions of a disgregate medium with spherical 
symmetry.—Arnaldo Belluigi: Evaluation of the 
damping in seismographic pendulums.—Rita Brunetti: 
Theory of the polarisation of independent X-rays.— 
G. Natta and i Reina: Ozxides and hydroxides of 
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cobalt : ine structure of cobaltous oxide and 
hydroxide. The results of X-ray anal show that 
cobaltous oxide belongs бту fa cally to the 
monometric &nd has an ене cell of 
side а 4:22 А. 


. of the sodium chloride е ыш 
ing four molecules. The precipitated an 
forms of cobaltous hydroxides are тане 
identical and are of the uniaxial rhombohedric type.— 
Raoul Poggi and Angiolo Mee Destruction of 
filter-paper by alternate oxidisin ts applied to 
quantitative annlysis.—A dolfo co: 
pra hic investigation of metallic hydndes: copper 
des. The so-called hydrides obtained by re 
ae cupric oxide by means of hydrogen prove to be 
pure copper or copper containing occluded 
hydrogen in proportion cient to арро 
ciably the crystal lattice. The products form 
the reaction between hypophosphorous acid and 
copper sulphate vary with the temperature employed 
and consist either of amorphous per containing 
occluded hydrogen or ofa пише the wi with cuprous 
oxide.—C, Sandonnini: Heats of mixing of water with 
acetic acid and with isopropyl alcohol.—Emanuale 
Quercigh: The nature of iobismuthinite. This 
mineral, found in Nacozarl, Mexico, consists of an 
isomorphous mixture’ of bismuthinite and antimonite, 
with or without inclusions of sul hur.—C. Acqua: 
The virus of the polyhedry of the rm in relation 
to modern theories on the filterable virus. 
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Geography and Town Planning. 
WO papers presented to Section E (Geography) 
at the recent Oxford meeting of the British 
Association—one on Manchester, the other on London 
—formed the introduction to an important discussion 

n “Regional Work in Geography.” The Town 
Planning Act, 1919, made possible the reshaping of 
existing towns and the determination of the lines of 
future growth. Thirty-seven joint committees have 
now been formed, including altogether more than 
five hundred authorities and covering an area of some 
six million acres. The regions affected differ con- 
siderably in area.' The Manchester and district region 
has an area of more than one thousand square miles, 
and includes about a hundred local authorities ; 
Worthing and district consists of three councils and 
about fifteen thousand acres. The object ‘of these 
committees is to lay down in general the lines of road 
development, housing schemes, and locklisation of 
industries. These somewhat procrustean methods of 
shaping the geographical future of'our towns and 
countryside аге advocated on two main grounds. 
Some urge the increased industrial efficiency of the 
region, in which case, road building and the settlement 
of industrial sites are paramount. Others give pre- 
cedence to the preservation of historical associations 
апа of scenic beauty, as illustrated by Prof. Aber- 
crombie's work on the future development of east 
Kent. 

That the haphazard growth of our centres of popula- 
tion should no longer continüe is eminently desirable ; 
that pushful industry should no longer, like a flood, 
swalow up all other regional functions is equally 
desirable. But who is sufficient for these tasks of 
regional reorganisation? In the light of present de- 
velopments, should we now approve or disapprove of 
the purchase of Trafford Park, Manchester, as & public 
recreation ground г. Once the new coal pits of the 
Sherwood district are raising their maximum output, 
are we able and do we desire to overcome the enormous 
attraction the new coalfield will exert on innumerable 
industries with their regional associations? Few ad- 
ministrative authorities wish to strangle the goose that 
lays the golden egg. 

One danger of this rapid development of regional 
planning is the lack of knowledge of how the present 
adjustment has come to be. No doubt economic or 
administrative pressure cam be sufficiently exerted 
to compel a certain town plan, but if undue pressure 
is exerted on what would be its normal growth, there 


.| will be a tendency towards restricted growth, possibly 


deformity and decline. To predict the lines of future 
urban development is asking much of the prophæic 
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powers of man. His only guide is a clear understand- 
ing of the growth of places which offer parallels to 
his own. А 

This study has T strangely neglected, and the 
geography of & place has too often been confounded 
with its economics or the history of its people. Mr. 
Fitzgerald showed that we are not yet in а position to 
assess the physical factors continuously emphasising 
the nodality of Manchester-Salford, and the civic 
factors which make for the urban independence of the 
surrounding textile towns. Yet this assessment must 
be made before the question of federation can be 
reasonably approached. Economically there would 
appear to be every reason for the amalgamation of 
Manchester and Salford. Actually, the citizens of the 
twin cities are separated by more than the width of 
the Irwell. Trafford Park, with more than а hundred 
different industrial undertakings and more than twenty- 
five thousand work-people, is such an integral part of 
the Manchester-Salford industrial centre that it would 
seem an anomaly for it to remain within the two areas 
of the urban district of Stretford and the rural 
division of Davyhulme. 
boundary determinants of a single municipal authority, 
and what weight should be given in particular to 
historical precedents, to economic necessity and 
to physical conformity and advantage ? 
_ The latter, or site factor, makes the primary appeal 
to the student of geography, Liverpool has not been 
able to hold the cotton textile industry at the port. 
In spite of the serious handicap of haulage of raw 
material eastwards and manufactured goods west- 
wards across thirty miles of difficult country, cotton 
has beer attracted to the upper Mersey basin within 
the Pennine and Rossendale gritstone moors. But 
while Liverpool has failed to accomplish this economic 
enterprise, Manchester has improved on the handiwork 
of Nature by converting the unnavigable Mersey-Irwell 
river jnto a navigable ship canal. It is this estimate 
of the extent of man's control over the site of his 
economic activities which makes town planning for 
future generations so difficult. 
. Mrs. Ormsby in her paper on London pointed out 
the practical difficulties in the acquisition of data upon 
which town planning must be made. The larger and 
more complex the area, the greater is the need for 
some kind of ‘ plan.’ But it is precisely in these cases 
where extensive co-operation and collaboration is 
required, In London, for example, the geography— 
both pure and historical—of each small area needs 
intensive study before a correct view of the whole can 
be müde. А prerequisite is therefore the development 
of a technique which will enable the results of workers 
in different centres to be correctly and fully co-ordinated, 
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and also will ensure in the maximum degree similar 
lines of investigation and the elimination of the personal 
equation. Mrs. Ormsby defined the first step in the 
geographical survey as the production of a base map 
(scale six inches to a mile) to show so far as possible 
the general physiographical conditions underlying 
present distributions. This map should show ground 
forms by selected contour lines of reasonably close 
interval and surface deposits, especially such as gravels 
and clays. The plotting of population distribution at 
various periods is equally important and much more 
difficult. It is to be hoped that the research com- 
mittee of the British Association at present investigat- 
ing the method of construction and reproduction of a 
provisional population map of the British Isles will be 
able in the near future to consider the best methods 
of plotting urban populations.- 7 

The similar plottings of-houses of different character, 
of factories and industries in conjunction with the site 
and population, indicate the lines of historical adjust- 
ment. It is essential that these lines, however much 
they may be deflected, shall be continued unbroken 
in all schemes of town planning of os and old- 

established human settlements. 





Anti-Fundamentalism. 


The Ascent of Man by Means of Natural Selection. By 
Alfred Machin. Pp. хх+ 325. (London: Longmans, 
Green and Co., 1925.) 75. 6d. net. 


OST European students are inclined not to take 
Fundamentalism very seriously; but its 
power and expansion in the United States are truly 
alarming. Nor is there any certitude that it will not 
jump’ the Atlantic. > As a symptom, moreover, it is 
disquieting. It shows how frail is the hold which 
science has on modern civilisation; how easily its 
scope:can be mistaken; how strong is the antagonism 
against the cold light of research, when it dispels 
man's claims to be the aim of creation.  Funda- 
mentalism is certainly not only the most ludicrous 
but also among the most depressing phenomena of 
recent intellectual life. 

It is well, however, to realise that we cannot blame 
only the ‘crude mystic’ and ‘uncouth Methodist or 
Baptist’ for Fundamentalism—the Rationalist, as he 
likes to call himself, is quite as much at fault., There is 
a tendency among the left wing of scientists to puff up 
any general principle of science into a metaphysical 
truth ; to build a regular mythology around it ; to coin 
it into dogmas and to make it drag a heavy load of moral 
responsibilities. Monism, energetics, relativity, the 
fourth dimension have all been paths from science into 
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dogmatics, ahd recently we have seen even a new deca- 
logue built upon a crude misapprehension of! biological 
and eugenic ideas. -Evolution has been mishandled more 
frequently ‘than any other principle at the hands of a 
Hegel and a Comte, of a Herbert Spencer and an Ernst 
Haeckel. The present book is yet another attempt to 
play into the hands pf fundamentalists by making 
evolution a rival апа ап enemy of other metaphysical 
and religióus systems. 

'The writer takes as his motto the fine phrase by Sir 
Arthur Quiller-Couch : “ The Origin of Spectes—the 
biggest book of this century, and а new Gospel for the 
next to think out." Мт. Machin seems to take the 
expression ‘ new Gospel’ too literally. '' The Teaching 
of Evolution v. the Teaching of Religion” is the 
heading of one of the concluding chapters. In this 
the author seriously discusses whether Christianity 
could not be, and should not be, replaced by Darwinism. 
This latter is naturally made to win the contest, though 
in an essentially pacific manner. “ In the midst of all 
these contending factions, evolution in the light of 
natural selection puts forward an olive branch, offers а 
solution of their various problems, and an explana- 
tion of their numerous difficulties" (p. 298). The róle 
of a peacemaker is notoriously invidious, and it is 
to be feared that the solution will not be accepted 
graciously by the belligerent brands of Christianity 
and of other creeds. "The peacemaker puts himself 
in a still more precarious position by drawing up 
a list of "charges which evolution makes against 
Christianity.” - 

When, however, the charges are laid down, jt is not 
only the orthodox Christian but also the man of science 
who feels taken aback. For “the practical impeach- 
ment [against religion] is this: . . . religion does not 
teach patriotism as the first of all the virtues ; it does 
not teach the fundamental necessity of economic laws ; 
it does not recognise that patriotism, diligence, and 
self-denial are the primary virtues, from which alone 
the sentiments of morality and brotherly love can spring. 
As a minor charge it will be asserted that there is no 
true place in Christian philosophy for the recognition of 
the imperative need for recreation, for physical sports ” 
(p. 298). 

‘ Patriotism’ is a word which covers a multitude of 
sins. Mr. Machin, however, leaves us in no doubt as to 
his real meaning. His is a patriotism which would be 
dear to the militarist or even war-time propagandist. 
We are told that “ all developments in the arts of civil 
life are governed by the arbitrament of war" (p. 175); 
and, again, that “іп the struggle between the different 
societies it is war—the arbitrament of the sword— 
that decides the issue (р. 216). “ The first and most 
obvious fact is that providence is on the side of the big 
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battalions ” (p. 216). "Clearly there has been a 
constant struggle for existence between different tribes "' 
(p. 174). This sort of apotheosis of militaristic ideas 
would be distasteful to most students, especially as it 
is presented as the rain ethical claim of science as 
against religion. Science is not specially concerned 
with the preaching of any type of morality, and the 
recent ethics of militarism have not brought them 
nearer to our heart. But the'real question for the 
student is as to the truth and validity of the above 
assertions. The historian, the anthropologist and the 
sociologist are bound to deny them categorically. When 
we are assured that “ War between human societies 
corresponds largely to the struggle for existence in 
nature” (p. 171), the author commits a mistake made 
already by early Darwinian enthusiasts and long since 
repudiated by Kropotkin in “ Mutual Aid,” Novicow 
in his “Critique du darwinisme social,” and many 
others. PERPE 

Mr, Machin adds to this another fact : “ The arbitra- 
ment of war, it has been remarked, is decisive. Societies 
that are destroyed by other societies are eliminated 
from the history of the human race " (p. 173). In this 
the inaccuracy of his generalisation is blatant. Could 
there be quoted the case of а single society that has 
been exterminated by war? Even white man has to 
use subtler and more complicated poisons to deal with 
his brown coloured brethren before he destroys them 
completely. In fact, we are dealing here with some of 
the most difficult and fully discussed questions of 
anthropology and the science of history. The author 
seems to be unacquainted with the vast literature of the 
subject. He advances off-hand solutions of questions 
upon which volumes have been written, and is thus 
unable to contribute anything to the advancement of 
our knowledge. His use of terms is often loose, his 
logic not above criticism, and his acquaintance with 
facts very indirect. It is remarkable that in a previous 
chapter he himself criticises the application of the 
* struggle for existence ’ to human history. He inveighs 
against Treitschke, Nietzsche, and Bernbardi—the 
classical trio of British war-time propaganda—only to 
repeat their mistakes in the crudest manner in the later 
part of his book. 

Another discovery which evolution “ as religion " has 
allowed the author to make is “the importance of 
wealth." “ Evolution is thus primarily not an account 
of the growth of brain power, of ‘ goodness,’ of social 
subordination, of increasing differentiation, or the 
development of super humanity, but of these only as 
they may have contributed to the improvement of 
man’s estate, to his increasing understanding and control 
over his environment—to his growing prosperity " 
(p. 218). This sounds like an exaggerated statement 
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of-historical materialism pure and simple. Here 
again we bave а restatement of a point of view. so 
much repeated and debated that it has grown stale for 
the sociologist. 
quotations, is unaware of the existence of Marx, Loria, 
H. Cunow, and of such of their opponents as Benedetto 
Croce, Schmoller, and others. 

Against the charges of social Darwinism and extreme 
Marxism the author might shelter himself behind a 
number of chapters in which he extols altruism and 
righteousness, parental love and filial piety, the obedi- 
ence to law and general good temper. Mr. Machin 
does not even forget the amenities of life, sports and 
amusements, music-halls and moving pictures, which 
all form the virtues of the evolutionary metaphysician. 
Only to religion does be remain decidedly unfriendly 
and unfair. “The office of civil government, and 
more particularly of religion, is then essentially nega- 
tive. .. . Progress, the advancement of individual 
and national prosperity is not due to religion" 
(p. 346). Many similar unfriendly sentiments might 
be adduced from Mr. Machin's chapter on law and 
religion. 

These many virtues and ethical commandments of 
. evolutionism—such as military truculence, Rotarian 
graspingness, perental love, righteousness, and love of 
amusement—are, bowever, not welded into any con- 
sistent scheme. At best it is made plausible that they 
are not inconsistent with the loosely conceived Dar- 
winism. This might be considered satisfactory if we 
agreed with the author to regard Darwinism as a form 
of religion. Regarded as а mere scientific method 
or system of thought, Darwinism, or the theory of 
natural selection, cannot yield such а multitude of 
virtues. 

Here we come to the really important question con- 
cerning the book. Apart from its metaphysical claims 
—"with which it is quite impossible to come to any 
understanding—the book has a serious and methodo- 
logically interesting aim. One of its purposes is to 
apply the principle of natural selection to the develop- 
ment of culture and to illuminate several aspects of 
human civilisation in this manner. 

To the average sociologist the promise of applying 
Darwinism to the study of culture sounds as would to 
the physicist another device for circumventing the first 
law of thermodynamics by a new plan for estab- 
lishing perpetual motion. Natural selection, in the 
sense in which it is used by biologists, does not act on 
individuals of the human species, because culture stands 
between man and the selective action of Nature. In 
the very process of procreation man shows a radical 
difference as compared with the animal, in that he can 
and does control fertility and is able to protect the 
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offspring beyond any limits which animals can reach. 
Mr. Machin, in fact, has seen this point and treated it 
more fully and intelligently in several of his chapters 
than most sociologists and anthropologists have done. 
Beyond parental care, ' mutual aid' is, as Kropotkin 
has shown, the rule in humanity rather than the 
‘struggle for existence.’ The human individual, again, 
does not merely rely on anatomical endowment—he 


-has the whole of material culture at his disposal. He 


is not adapted to his environment merely by his 
physiological processes and instincts—he has developed 
knowledge, belief, and tradition. In brief, the animal | 
under conditions of Nature, and man under conditions 
of culture, show different forms of mating, of co-opera- 
tion, of practical dealing with environment, in short, of 
adaptation. Cultural process is not identical with 
natural evolution, and biological principles cannot be 
directly applied to the study of man. This is the 
reason why even such brilliant attempts as those of 
Bagehot, of Gumplowicz, or of Enrico Ferri have not led 
very far, and anthropology from Bastian and Tylor up 
to Frazer and Westermarck has not attempted to apply 
natural selection to the comparative study of human 
society. There is, in fact, a considerable methodo- 
logical literature on the subject of the delimitation 
between natural and cultural science—to mention only 
such names as Dilthey, Paul Barth, Н. Rickert—and the 
new attack of the so-called historical school against 
anthropological evolutionism has justifiably pointed 
out the dangers of borrowing a method, a termino- 
logy, and & conceptual apparatus by one science from 
another. . 

Of all this Mr. Machin is apperently unaware. His 
anthropological quotations do not reach very far beyond 
Herbert Spencer, who is decidedly not sufficient as a 
source book and intellectual arsenal of anthropology and 
sociology. Of this it is impossible to make a valid 
charge against the present; book, for Mr. Machin frankly 
calls himself а layman in the preface and admits that 
* this essay is based, in the main, on the works of the 
two giants of evolution theory—Darwin and Spencer." 
Nor is it possible to contradict him on this point, for 
the present book contains no original research, no 
addition to method, and no really new principles. 
Perhaps the one exception to this is the discussion of 
the difference between the regulation of animal and 
human fertility in the second section of the book. 
This discussion, however, has no direct bearing on the 
main anthropological pert of his contribution. 

There is one aspect, however, under which this book 
is of considerable importance in spite of its serious 
shortcomings ; and that is the reason why it has been 
Recessary to criticise it more fully instead of damning 
it with faint praise. Although any attempt to apply 
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the principle of natural selection to the evolution of 
human culture must, in the opinion of the reviewer, 
prove unsuccessful, such an atterhpt raises once more 
the capital problem of anthropology. Mr. Machin's 
book reminds us again that man has evolved from lower 
animal species and that this cannot be denied by any one 
except the crazy fundamentalist. Human culture 
again, has evolved from the state of Nature, from a zero 
level,sotospeak. Both these facts bring up the problem: 
What is the action of natural conditions upon man ? 
What is the difference between human relations to the 
environment and animal adjustment, what is the differ- 
ence, in short, between evolution in biology and 
evolution in culture? The anthropologist of to-day is 
satisfied with pointing out, negatively, that the cultural 
process differs from the biological one. This is sufficient 
reason not to mix them up, but it is not a sufficient 
reason not to compare them. Only comperison can 
bring out the essential similarities as well as the 
differences in either process. Most modern anthropo- 
logists of the so-called historical school have been busy 
pooh-poohing the concept of human evolution and the 
study of the origins of institutions and the causes of 
_ progress. . х 

All these questions are constantly raised by the 
argument of the book reviewed. Some of the argu- 
ments may have to be rejected, but they will have to be 
replaced, for Mr. Machin has the great gift of seeing the 
problem and formulating it clearly—a gift of more 
value in science than the facility to solve irrelevant and 
imaginary questions. The author is handicapped by 
his out-of-date reading, by his adhesion to his authorities, 
and by a lack of first-hand acquaintance with his 
material But in honesty of thought, lucidity of ex- 
position, and clarity of style the book is often excellent, 
and through these virtues it is especially fitted to 
suggest the real problems to the anthropologist. It is 
& work which no student of man should omit to read. 
Science does not thrive by mere avoidance of errors, 
but by resolute grappling with real problems. From 
this point of view Mr. Machin’s book is 4 more valuable 
contribution to anthropology than many modern works 
which startle us*with revelations about the ‘ diffusion’ 
of culture from Egypt, Atlantis, Yucatan, or some other 
Garden of Eden. Anthropology will become a useful 
science only after it has realised once more that the 
problems of evolution of culture cannot be shirked any 
more than the problems of evolution of species. If 
Mr. Machin’s book helps in combating anthropological 
fundamentalism—the bitter opposition to evolutionary 
thought within the science of man—it will have fulfilled 
its mission, even though we must reject it as the“ new 
Gospel." s 
B. MALINOWSEKI. . 
NO. 2971, VOL. 118] 





509 





Aids for the Spectroscopist. 


(т) Tabelle der Hauptlinien der Lintenspektra aller 

_ Elemente nach Wellenlange geordnet. Von Prof. 
H. Kayser. Pp. viit1g8. (Berlin: Julius Springer, 
1926.) 24 gold marks. 

(а) Ailas de spectres Parc: tableaux d'analyse pour les 
recherches spectrochimsques, Par Dr. Jacques Bardet. 
Pp. 55+54 planches. (Paris: Gaston Doin et Gie, 
1926.) 240 francs. + 


NE of the outstanding features of recent progress 
in experimental physics is the remarkable 
development of research in spectroscopy. This is 
largely due to the efforts of theoretical workers who, 
although the precise physical meaning of their assump- 
tions cannot always be assigned, have nevertheless 
&chieved amazing success in constructing semi- 
empirical rules for the analysis of spectra. The 
generality and extremely suggestive character of these 
rules have inspired fresh investigations of the Spectra 
of the majority of the elements, with the result, among 
others, that lists of spectrum lines which were once 
regarded as complete are being augmented to a sur- 
prising extent and at an unprecedented rate. 

Such an accumulation of data, provided they be 
accurate, is an unqualified blessing, but its attainment 
is not unattended by.considerable danger. Rapidity 
of progress does not always allow the application of 
the rigid and impartial criticism of every detail of the 
experiment which alone can ensure freedom from error. 
1f, for example, a group of, say, seven lines is predicted 
in & spectrum, and the experimenter who has already 
obtained six of them ultimately finds the seventh, and 
weakest, on & well-exposed plate, the new line runs 
some risk of missing the stringent test for impurities 
which is its due. On the other hand, if an unexpected 
line, or one of uncertain behaviour, appears in a 
spectrum, it may be rejected as a possible impurity on 
the ‘safety first’ principle (a principle, by the way,. 
which in practice often means ‘ safety only "), and the 
existence of an important line thereby lost sight of. 
We have known of recent examples of these and other 
sacrifices to the ideal of early publication which, in 
the long run, delay rather than advance progress. 

(т) In order to minimise such dangers as these, 
Prof. Kayser, to whom spectroscopy already owes so 
much, has placed the scientific world under yet another 
debt of gratitude by the preparation of the first of the 
books before.us. The table of “ Hauptlinien’ at the 
end of volume 6 of his monumental 'Handbuch der 
Spektroscopie " (1913) has long been familiar to every 
spectroscopist, and in the new volume he has adopted 
the. same general method of presentation as was 
employed therein. The progress of the last thirteen 
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years, however, has made some changes of detail 
necessary. The wave-lengths аге now given only in 
international angstroms, Rowland’s scale having 
become obsolescent. The values recorded are the 
weighted means of all the observations available, and 
are given only to such a degree of accuracy as the 
compiler considers trustworthy. The limits of wave- 
length included have been extended at both ends of 
the scale, and the table includes fainter lines than the 
earlier list, so that the total number of lines (now about 
19,000) is almost doubled. In the Schumann region, 
owing to the fact that, of necessity, only the stronger 
lines are at present observable, all the recorded lines 
are included: Another modification of the original 
table is the indication of the degree of ionisation 
(where it is known) of the element to which a line 
belongs. Thus, А 5889965 is no longer recorded as 
Na, but as Nar. About 15 per cent. of the stronger 
lines can at present be so classified. 

It is needless to point out the value of such а book 
as this, or to comment on the excellent manner of its 
production. It is obviously indispensable to every 
experimental spectroscopist. 

(2) The atlas of M. Bardet is designed to encourage 
and facilitate the use of spectrum analysis by chemists. 
It comprises 48 principal plates and а few supple- 
mentary ones intended to illustrate special features of 
the process. .Each plate of the main set shows the 
prismatic spectrum of iron as seen in the microscope, 
with an adjacent scale of angstroms. Above this 
spectrum vertical lines are drawn at the positions 
occupied by the lines of the various elements (the 
chemical symbol, approximate wave-length and in- 
tensity being placed against each line for identification), 
and it is intended that the experimenter, having 
photographed the spectrum of the material to be 
examined in contact with that of iron, shall compare 
his negative with the atlas and so identify the unknown 
lines. The 48 plates are divided into six series, in 
each of which the iron spectrum over the range A 3500- 
А а5оо is shown in 8 plates. In the first series the 
adjacent lines include all the lines of the elements’ with 
fairly simple spectra, and the most characteristic lines 
of the remaining elements, as they appear in the 


spectrum of the arc. The remaining series show, in 
. greater completeness, the positions of the lines of the 


more complicated spectra, each series being devoted to 
a particular group of elements. In this way over- 
crowding of lines is satisfactorily avoided. 

The iron spectra, though originally drawn by hand, 
are faithfully copied, and simulate the appearance of 
photographs remarkably well. The wave-lengths are 
taken from the tables of Exner and Haschek, and are 
given in terms of Rowland’s scale. The method of 
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using the atlas (in which full use is made of the rates 
ultimes of de Gramont), together with instructions 
relating to the whole process of spectrum analysis, is 
given in detail in an accompanying brochure, which 
contains also a preface by M. Urbain in which the 
neglect of spectrum analysis by chemists is discussed 
and deplored. 

Both in design and in execution the work is excellent, 
and the accompanying notes testify to the wide experi- 
ence of the author in this branch of study. The produc- 
tion should prove of great value not only to chemists but 
also to all who have occasion to use spectrum analysis. 
The author is to be congratulated on meeting an 
obvious need so effectively, and it may be confidently 
predicted that his work will be widely used. When, 
however, M. Urbain, in the preface, claims that 
M. Bardet “ est probablement le seul homme au monde 
qui, d’un rapide coup d’ceil jeté sur un spectre, puisse 
énumérer immédiatement les principaux corps qui 
l'ont produit," he is presumably thinking only of 
chemists. There are spectroscopists of much longer 
experience than M. Bardet who acquired this faculty 
many years ago. , H. D. 


Rubber: Natural or Synthetic? 


Synthetic Rubber. By Dr. S. P. Schotz. Pp. 144. 
(London: Ernest Benn, Ltd., 1926.) 215. net. 


HE meaning of the title of this book, althoügh 

sufficiently clear to satisfy the general public, is; 

from a scientific point of view, entirely unsatisfactory. 

The author evidently feels this when in the first few 
lines he writes: 

" Even samples of natural rubber probably differ 
widely in details of constitution. То attempt to 
reproduce a synthetic rubber of exactly the same 
constitution as a specific natural rubber would be 
difirult and futile. Fortunately it is possible by 
synthetic means to obtain substances which are con- 
stituted similarly to natüral caoutchouc as far as the 


‘linking of the various hydrocarbon groupings is con- 


cerned, having similar physical properties and offering 
the same resistance to chemical reagents and mechanical 
influences. The whole development of this coming 
industry is tending in that direction." 

It is therefore clear that the word © rubber ' is applied 
to а number of substances or, rather, mixtures of sub- 
stances which possess certain physical properties in 
common which are more or less standardised. 

Natural vegetable products are rarely found in a 
chemically pure state: if the substance is a solid of 
relatively low molecular weight, it is usually capable 
of being obtained in a state of purity by some method 
of crystallisation. If the vegetable product is a liquid, 
it can frequently, but not always, be purified by 
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fractional distillation either under ordinary conditions 
or under reduced pressure. When the substance is a 
colloid of high and unknown molecular weight, the 
above-mentioned methods of purification are not avail- 
able. It is true that, in the case of most natural 
caoutchoucs, the greater part, if not all, of the com- 
paratively small amount of 'impurities' it contains 
can be removed by selective solvents, leaving & residue 
of presumably pure matter which on analysis gives 
figures corresponding to the general formula (C,H,),. 
On subjecting this matter, or the unpurified caoutchouc, 
to destructive distillation, various hydrocarbons are 
produced mostly possessing the same percentage com- 
position, but of lower molecular weights than the 
original substance, and amongst them the key substance 
to the synthesis of caoutchouc is found. This is the 
simple hydrocarbon, isoprene, C,H,, boiling at about 
33°-34° С. 

Isoprene was first obtained by Himly in the year 
1835 by the destructive distillation of rubber, and was 
later examined by a number of chemists, but its structure 
was first determined by Sir William Tilden as being 
B-methyl butadiene : 


Сн,-С-С-сн, 


Tildenobtained isoprene by the destructive distillation 
of both caoutchouc and turpentine, and satisfied himself 
that the light hydrocarbons obtained from both sources 
were identical. He further found that, on keeping 
for a short time, the very mobile isoprene became viscid 
and, after a period of some years, produced a white 
solid which had most of the properties of india-rubber. 
He also examined the catalytic action of a large number 
of substances on isoprene and came to the conclusion 
that isoprene was the parent substance of caoutchouc. 
Other chemists afterwards worked upon the production 
of isoprene, but almost entirely from a scientific point 
of view, and the possibility of a commercial synthesis 
of rubber was not seriously considered until about 
I9ro, when the shortage of rubber and its rise in price 
to about тоз. per pound caused а large amount of 
work to be undertaken to see whether rubber could be 
produced commercially. 

The problem was attacked seriously both in Great 
Britain and in Germany. Messrs. Strange and Graham 
organised & group of research workers in the former, 
and in the latter the like work was undertaken by the 
Farbenfabriken vorm. F. Beyer and, to a lesser extent, 
by the Badische Anilin- u. Soda-Fabrik. Е 

At first the work in both countries consisted chiefly 








in exploring any possible routes by which isoprene ` 


could be produced cheaply. The most obvious method, 
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namely, thecracking of turpentine, was soon abandoned, 
as the yield of isoprene was too small to be remunerative. 
Of organic compounds containing 5 atoms of carbon, 
the most promising'seemed to be normal pentane, 
isopentane, and isoamy] alcohol, occurring in fusel oil. 

Normal pentane itself is not, theoretically, a good 
starting-point, as it contains a straight chain of 5 carbon 
atoms and, unless isomerisation took place during 
the series of reactions, only an isomer of isoprene could 
be obtained. The isopentane route was also explored, 
but was not persevered with owing to the difficulty 
of obtaining the raw material in sufficient quantity at 
that time. Isoamyl alcohol was found to be a good 
Taw material, but it could not be obtained either in 
sufficient amount or at a suitable price. 

The English workers then attempted to get increased 
quantities of isoamyl alcohol by a fermentation process 
and, with the help of Prof. Fernbach of the Pasteur 
Institute, a bacterium was isolated which, acting upon 
starchy material, produced not isoamyl alcohol but 
normal butyl alcohol and acetone in a yield of nearly 
50 per cent. of the starch taken. Meanwhile the 
German chemists seem to have reached more or less 
the same conclusion as their English rivals. 

It was known by this time that hydrocarbons 


possessing the conjugated double linking 
Е 
| | 

were capable of being polymerised into rubber-like 
substances. As substances of this type containing 
5 carbon atoms were not easily obtainable, the German 
work concentrated upon members of this group con- 
taining 4 and 6 atoms of carbon. The 4-carbon sub- 
stance, C,H,, known as butadiene, divinyl, or erythrene, 
was obtainable in various ways, but no completely 
satisfactory raw material was obtainable and the 
Fernbach bacillus was not available to them. They 
therefore concentrated chiefly upon the 6-carbon 
member f-y-dimethyl butadiene or di-isopropenyl. 
This substance could be obtained fairly readily from 
&cetone, which was reduced to pinacone, from which 
di-isopropenyl was obtained without difficulty. 

The English group, now having plentiful supplies of 
n-butyl alcohol, worked almost exclusively upon the 
best method of converting this substance into butadiene, 
which was by now known to polymerise into a substance 
having similar properties to the polymer produced from 
isoprene. The raw materials and methods of producing 
the hydrocarbons C,H, and С,Н,, having been pro- 
visionally settled, work now concentrated upon methods 
of polymerising these into rubber-like substances, 
Here both groups, almost simultaneously, hit upon the 
same method, namely, by means of metallic sodium, 
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but the English group, owing to a priority of а few days 
in the date of the patent specification, succeeded in 
upholding their patent rights both in Great инш 
and in Germany. 

It appeared afterwards from the work of Harries on 
‘the ozonides of rubbers that so-called sodium rubbers 
were not identical with the rubbers obtained by simple 
heat polymerisation. They had, however, remarkably 
good properties as regards elasticity, etc., and Harnes 
in а paper in the Annalen looked upon sodium buta- 
diene rubber as being the best synthetic rubber pro- 
duced. These rubbers were capable of being vulcanised 
like natural rubber, which improved their properties 
considerably, but the 6-carbon rubber, although made 
on a considerable scale in Germany during the War, 
did not possess the elasticity of its lower C, homologue 
and was very prone to undergo destruction by oxidation 
in air. On the other hand, a sample of sodium buta- 
diene rubber recently examined after keeping for a 
period of thirteen to fourteen years was found to possess 
its original properties practically unimpaired. 

The important question arises : Will synthetic rubber 
ever supplant the natural substance? This in the 
opinion of the writer of the present article is entirely a 
matter of price. Rubber can be produced on well- 
managed estates at about 84. per pound. At the 
present artificial price of rs. 84. per pound synthetic 
rubber is bound to come shortly, and the probable 
source will be American petroleum. 

Reverting to Dr. Schotz's book: it gives a clear and 
not too technical account of the art of making synthetic 
rubber as known to-day. Itis fairly free from mistakes, 
"but some have been noticed. On p. 58 bauxite is 
classed as a hydrated iron compound. On p. 64 
1:3 dimethyl butadiene should be 2:3. The book is 
somewhat marred by the introduction of plates, dealing 
with machinery for rubber manufacture, which have 
no connexion with the subject matter. On the whole, 
a very readable and interesting account is given of a 
very technical subject. 








' Our Bookshelf 


British Museum (Natural History). Catalogue of the 
Macheridia (Twertlepas and its Allies) in the Depart- 
-ment of Geology. By T. H. Withers. Pp. xv--994-8 
plates. (London: British Museum (Natural History), 
1926.) 75. 64. 


ON account of their sabre- or blade-shaped form, the 
name Machseridia is proposed for the group of Paleozoic 
fossils which comprises the genera Lepidocoleus, 
Turrilepas, Deltacoleus, and Plumulites. These genera 
are undoubtedly related to one another, but their 
systematic position has long been a matter of NE. 
Although regarded by some -authors as Mollusca 
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(Polyplacophora), ne Annelida, or Triobita, 
they haye usually been referred to the Cirripedia ; 

and several writers have looked on them as the 
ancestors of the stalked barnacles of later times. 
This view, which is based largely on & comparison 
with the Chalk form Stramentum (Loricula), is shown 
by Withers to be untenable, since that genus is now 
known to be an aberrant type representing a 

ised side-line of development from the scalpelliform 
barnacles, and further, none of the Paleozoic genera 
can be proved to be Cirripedia, the earliest undoubted 
representative of that group being found in the Rbetic 
beds 


In the Масһегійіа the shell apparently covered the 
whole of the soft parts of the animal; it consists of 
either two or four columns of plates and could open 
along the whole of the sharp edge, and the plates along 

the thick margin show muscle-scars indicating the 
presence of a series of transverse muscles. The fact 
that the plates in-some genera consist of crystalline 
calcite and show a reticulate structure ests relation- 
ship with the Echinoderma, while the umbrication of 
the plates and the character of their ornamentation 
may indicate a connexion with the Cystidea. In his 
preface to the volume, Dr. F. A. Bather shows that he 
1s inclined to accept this view of the affinities of the 
Machmridia, and suggests that the Heterostelea and 
Macheridia are among the earliest offshoots of the 
echinoderm stem and differ from all other classes of 
echinoderms in not having had pentamerism and the 
other echinoderm features impressed on them during 
an ancestral period of fixation. 

Although the modest title of ‘ Catalogue," 
this work is really of the nature of a monograph and 
deals in а thorough manner with all the species known. 
The eight plates are excellently reproduced in collotype 
from photographs by H. G. Herring. 


The Wonder and the Glory of the Stars. Ву Dr. George 
Forbes. Pp. 221 + 16 plates. (London: Етпезї 
Benn, Ltd., 1926.) 8s. 6d. net. . 


We have much enjoyed reading Prof. Forbes's book, 
which consists largely of a selection of his numerous 
lectures delivered during the last twenty-two years 
and of related essays. The title is & true indica- 
tion of the author's wish to convey something of his 
own enthusiasm for the wonders of the night sky 
accessible to all who care to look for them. Prof. 
Forbes has long been associated with astronomy, and 
he has watched its widening horizon from the early 
days of stellar spectroscopy and astronomical photo- 
pen. A personal touch is conveyed to the reader 

Y occasional reminiscences of men and events, in- 

cluding an account of & night spent by the author in 
1871 at the Vatican Observatory with Secchi and his 
spectroscope, and impressions of meetings of the 
Royal Astronomical Society in 1926 which enter into 
the theme of the last chapter entitled “ Fairy Tales 
by Astronomers.” 

As already indicated, the book lays no .claim to 
being an elementary text-book of astronomy, but 
comprises а series of self-contained, yet interdependent 
articles, the popular nature of which is fully indicated 
by most of the titles—'' Surprise Visitors among the 
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Stars,” “Tornadoes in the Sun,” “Stars and their 
Wireless Messages,” etc. By this method of treat- 
ment, the reader who scans the pages from cover to 
cover in an evening or two must necessarily encounter 
some unavoidable repetition of salient facts. On the 
other hand, а few points of general interest have been 
omitted. No mention is made, for example, of the 
cyclical change of the shape of the sun’s corona. The 
description of Cepheid- variables might well have 
contained a few sentences concerning their use in the 
determination of stellar distances. Again, in the 
chapter on “ Greenwich Observatory " a brief reference 
is due to the instrument which produced the origi 
of Plate VI., as being.typical of another branch of 
routine work carried on for more than fifty years. It 
.may be added that the type is scarcely large enough 
for а popular work. There are very few misprints, 
but'the index is defective in a few places. The illustra- 
tions are a pleasing feature апа include several of the 


most recent astronomical photographs, the reproduc- 


tion of which is above the average standard for books 
of this kind. , 


А Manual of Elementary By Dr. L. A. Borra- 
daile. (Oxford Medical Publications.) Fifth edition. 
Pp. xvi+670+16 plates. (London: Oxford Uni- 
versity Press, 1926.) 16s. net. 


Dr. BORRADAILE’S " Manual" is well known to all 
teachers of zoology, and, to judge from the frequency 
with which new editions appear, it must also be well 
appreciated by students. In these circumstances 
praise is superfluous and interest centres on the 
which the new edition shows. The most important of 
these are in the accounts of the movement of Amceba 
and of the relation of individuality to metabolic 
gradient, while the introductory chapter, the chapter 
on reproduction and sex, and that on the animal in 
the world, bave been rewritten—and much improved. 
A good deal of new matter has crept into the book 
since its first appearance, with the inevitable result 
that the medical student meets in it much that does 
not concern him, while the pure zoologist finds some 
rather serious omissions and some cases of too extreme 
condensation. There is no mention, for example, of 
Helix, Peripatus, or Ciona, and the reviewer's experience 
of the chapters on evolution and embryology is that 
they are too compressed to be of great value to the 
student. No two authors, however, would solve the 
problem of what to omit in the same way. On the 
whole, Dr. Borradaile's choice is a wise one; he main- 
tains & balance between morphology and philosophy 
which makes his book а scholarly treatise, and one 
that can be unreservedly recommended. 


Elements of Photogravure, Photo Printing from Copper 
Plates: Screen Photogravure simply explained, with 
full Working Instructions and an Explanatory Chapter 
on Modern Rotary Gravure Printing. By Colin N. 


Bennett. (Lockwood's Manuals.) Рр. viii + 129. 
(London: Crosby Lockwood and Son, 1926.) 5s. 
net. 


М». BENNETT describes in clear and simple language 


every step of the process of the making of photogravure 
prints by the screen plate process, leaving the original 
dust-grain process with little more than a bare mention 
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аз out-of-date. He begins with the getting of the 
necessary apparatus and materials, and estimates the 
prime cost to one who has the. usual photographic 
necessities at from тој. to 15]. This includes a copper- 
plate printing press. The book appears to provide an 
answer to every question that a photographer, whether 
amateur or professional, might wish to ask during his 
first attempts at the process, even as to where the various 
items may be purchased. In order to render the volume 
more complete, the final chapter is devoted to. the 
“ Elements of Rotary Gravure,” and on the last page 
Mr. Bennett says that he “ does not hesitate to name 
rotary gravure as the best all-round solution of two and 
three colour photo-printing.” Flat plate gravure is 
not well adapted for the su ition of two or more 
impressions, because the damping of the paper renders 
registration difficult on account of its expansion 
thereby, and because the capacity of the paper to pick 
up copper plate ink is much diminisked after its first 
pull thro the press. 


Biology. Ву O. H. Latter. (‘Science о 
Рр. уі + 197. (London: John Murray, 1926 
35. 6d. 

Tms book may be confidently recommended wherever 

biology is taught as a subject of general education. 

Mr. Latter’s long experience of biological teaching is 

an assurance that from the wide field of possible topics 

his choice will be a wise one, and his book is, in fact, a 

notable success. Its chapters are linked by the prin- 

ciples of the dependence of living things on one another, 
and their adaptations to their surroun Since it 
is assumed that time will not be available for general 
practical work, each chapter ends with в estion of 
suitable demonstrations, which need no special equip- 
ment beyond a few microscopes. Two features of the 
book will make it particularly helpful to its readers—its 
clear and Mr. Latter's practice of giving the 

Latin or Greek derivation of all technical words. He 

thereby removes, as nearly аз possible, one of tbe chief 

difficulties of a young biologist—that of mastering the 
pepe ict le dae онаа, 


e der mathematschen Erdkunde. Von Prof. 
Dr. rg Wegemann. (Sammlung Borntraeger, 
Band 9. Pp. 184. (Berlin: Gebrüder Born- 
traeger, 1926.) 6:60 gold marks. 
Pror: WEGEMANN'S book is a compendium of astro- 
nomical and geodetic knowledge. It is mainly de- 
scriptive, with abundant numerical data; formule 
аге quoted but not proved. Time measurement, in- 
cluding many systems not prevalent in modern Europe, 
the form and motions of the earth, astronomical errors 
of observation, and the nature of the principal per- 
turbations of the moon's motion, are a few of the varied 
topics treated. 


An Introducdion to the Calculus. By Clement V. 
Durell and R. M. Wright. (Cambridge Mathe- 
matical Series.) Рр. viitor+xi. (London: G. 
Bell and Sons, Ltd., 1926.) as. 6d. 


THIs is a reprint, with slight modifications, of “the 
section on culus in Part 2 of the authors’ “ Ele- 
men bra.” The course meets the ents 


of the School Certificate Examination conducted by 
the Oxford and Cambridge Joint Board. 
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Letters to the Editor. 


can he 
the writers of, rejected manuscripts intended for 
this or amy other part of NATURE. No notice їз 
taken of anonymous communtcations.| 


The Kerr Effect in Wireless Tranamission. 


Mr. HoLiincwortn’s observations (NATURE, Sept. 
18, m 409) on the polarisation of long wireless waves 
by d&y and by night &re of great interest in connexion 
with the attempts which have been made to explain 
the diurnal variation of atmospheric mfluences on 

y rding | riginal ї | 

ccording to the original th of diurnal variation 
proposed by Dr. Eccles (Proc. Boy. Soc., A, vol. 87, 
р. 79, 1912), atmospheric deviation of wireless waves 
18 produ during the day by ionic refraction in-a 
somewhat diffuse layer in the middle atmosphere, 
while at night true reflection of all wave-l takes 
place from the sharp boundary of the Heaviside layer 
in the upper atmosphere. According to this theory, 
the difference between the ‘ reflection coefficients ' of 
the day and night layers is due: to the difference in 
the degree of variation of ionic content of the' under 
boundaries of the layers 

More recently (NATURE, March 7, 1925 ; Electricias, 

: April 3, 1925) в somewhat different theory-has been 
found useful in hnking the mass of evidence relating 
to geophynal influences on wireless transmission 
which accumulated during the last few 
Acco to this view, the increase of si stren 
at night, which is noticeable icularly on the 
shorter waves, is’ attributed not to an increase in 
1onic gradient but to кыеш the layer after 
sunset. The reduction in the ional ' frnction ' 
of the electrons in the layer, due to the increased 
height and lower pressure, makes deviation with 
reduced absorption possible. In this connexion it 
seems clear t the difference between reflection 
and refraction is determined by the ratio of the 
thickness of the transitional layer to the wave- 
length, and, since a transitional layer of several 
lnlometres із contemplated both by day and by 
night, we may generalise roughly and say that long 
wireless waves are deviated by reflection and short 
waves by refraction. The gradient of conductivity 
(which is determined not опу the gradient of 
ionic content, but also by the ient of r, the time 
between two collisions of an electron with the gas 
molecules) is sufficiently high to deviate long waves 
within a wave-length, while the shorter waves are 
deviated by ionic refraction brought about by a 
diminution of the refractive index. imental 
evidence is steadily accumulating which that 
in the latter case ionic refraction without absorption 
is only brought about, as Sir Joseph Larmor first 
predicted on {соге са! grounds, when the frequency 
of the waves is higher than the frequency of the 
electron collisions with gas molecules. ` 

In linking up these ideas with the magneto-ionic 
theory, in which the effect of the earth's magnetic 
field on the motion of the electrons is taken into 
account, a Kerr effect was predicted (Proc. Camb. 
Phil. Soc, vol 22, Part 5, p. 675, 1925) for long 
waves when reflected by the ionised layer at night. 
Mr! Hollingworth’s observations on long waves seem 
to show that such an effect 1s appreciable. Considered 
in conjunction with Dr Smith-Rose and Mr. Barfield’s 
observations with the Adcock system, п, also 
constitute another confirmation of Mr. E DS 
Eckersley's theory of the nature of directional errors. 
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A consideration of the magneto-ionic formule for 
the conductivity and dielectric constant of ionised 
gas shows that, in cases of reflection, there is a certain 
critical height in the atmosphere above which the 
conductivity in the direction of the earth’s lines of 
оен force is Sppredably different from that in 
& direction at righ es. This is the height at 
which the frequency of electron collisions with 
molecules is equal to the angular frequency with 
which the electrons normally spiral round the lines 
of magnetic force. Taking the earth’s field as 0 5 
gauss, the critical value of т is found to be equal to 
Io. Estimates of both mean free paths and ar 
pressures at different heights in the atmosphere, as 
given by different writers, vary somewhat, but from 
the available data we may, using the above value of 
т, put the critical height somewhere about 70 km. to 80 
km. When the waves are deviated below this h t, 
practically no abnormal кшен is produced, but 
when deviated above, both Kerr and Faraday effects 
will be produced according to the wave-length. The 
fact that the Kerr effect is found at night and not by 
day indicates that the ionised la from or' 

ow this critical to a height appreciably 
above it at sunset urrent determinations of the 
height of the layer for these wave-lengths by day and ` 
by night support this conclusion. 

E. V. APPLETON, 

Wheatstone Laboratory, 


King’s College, London, 
d riens a ZI. ч 


Early Egypt and the Caucasus. 


As the careful of the meeting on this 
subject at Oxford (NaroRz, September 25, p. 463) 
stops short before i reply to the dafficul ties there 
raised, I trust that І may be allowed to complete 
the report. ‘We must consider the reasons for - 
ing the view dien me береда of the Fayum on the 

e flow, whi been held by engineers, geologists, 
and historians during the last fifty vee mach of 
history depends on the conclusions. . 

- The essential question is to choose between the 
received view (a) that the Fayum lake gradually 
гове у the rise of Nile level up to 205 or 220 feet 
over the present lake, and was suddenly dried up by 
restricting the inflow, under the Ptolemies; or the 
new view (b) that there was a lake in the early 
human period, which was gradually dried down to the 

tsize. The complete drying up would not take 
more than twenty-five years. 

For the view (a) there are six reasons. Physically 
there 18 (1) an open channel from the Nile, ibo mud 
in which is at least as low as the Nile was at 5000 B.C., 
and it is unlikely that this would become blocked 
when & mass of water was flowing to and fro 
nd year. (2) It would be impossible to maintain 
а е at high level unless fed by the Nile; the 
adjacent deep basin of Wady Rayan has not had апу. 
historical lake, because there is no Nile inflow. His- 
torically we see (3) there are an early cooking-pot, 
fire, and flints ім sits at 170 feet level, while the 
water in Greek times must have been up to over 
200 feet, by a site being called the “ crocodile island,” 
so the lake level was rising and not falling. ) There 
15 no trace of human work anywhere below the Nile 
level of its own age, which points to the lake covering 
the und up to Nile level e There are four 
stru of stone, all at the same level, which cannot 
be reasonably explained except as quays of late 
origin, and these are at 215 feet level, showing the 
late lake to have been far ve the early flint work. 
(6) Direct evidence ıs that of Herodotus; he states 
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that the water flowed for half the out of the 
lake to the Nile, and he names the different amount 
of tax on fisheries during the inflow and outflow. 
These reasons for the old view (а) seem to outweigh 
the interpretation'of traces of the lake levels, after 
2000 years of denudation which are adduced for the 
new view (b). 

The geologists made objections, which were un- 


fortunately irrelevant, as to the relation of Badarian' 


to Solutrean culture; for it would be useless to 

that different branches from one cmlture, travelli 
3000 miles apart under very different conditions, 
should retain the same details. 7 4 

Permit me to add a parallel to the view of there 
having been an Asiatic centre of distribution for the 
Solutrean, Badarian, and some western neolithic 
culture. Їп the thirteenth century there were Euro- 
pean settlers in Greenland, who were later exter- 
minated by advancing cold, and savage Eslumos, 
much as Solutreans were exterminated in Europe. 
In the seventeenth century the same race settled in 
Greenland again and in New-England. An American 
archeologist in future n say that no resemblance 
could be seen between these invasions, the clothin 
of the first age was different from that of the second, 
the architecture and arms of the second age were 
unknown 1n the first, Yet we know, from fuller detail, 
that they were of one race and one culture. Differences 
do not count 1n such a question; resemblances are the 
trustworthy facts. 

There were five independent subjects noticed at 
the above meeting, each of which has to be judged 
enis own evidence, and the settlement of one Шет 

not prove or disprove any of the others, thoug 
they are closely connected in Dent. 
FLINDER8B PETRIE, 





Variability of Species. 


THe writers have, on one hand, been examining 
the variability of thirty-five species of Lepidoptera, 
cue шой British moths, and, on ee Se 
studying the variation to be expected theore y 
in а та erhibiting inheritance wholly on 
Mendelian lines, with the corresponding appropriate 
mutation uencies, under the influence of natural 
selection. e conclusions at which they have 
respectively arrived show a sufficiently striking agree- 
ment to suggest a theory which may be generally 
applicable to the nstural variability of wild species. 

actual variance exhibited is regarded as having 
been arrived at as an equilibrium condition between 
the action of mutations tending to increase variability, 
and of selections tending to inish it. If in such 
an equilibrium the mutation rates, and also the 
selection rates, were the same for all species, then the 
variance would be proportional to the population of 
the species. We know of no reason for su ing that 
the mutation rates are different for species differing 
in abundance, but it is a priori probable that in 
abundant species individual survival 1s less fortuitous, 
and more selective, than in rare species; while it is 
easily demonstrable that in species in which a higher 
proportion of the total variance 18 ascribable to 
genetic causes, the effective selection will be more 
intense than in ies in which the variance is to a 
larger extent ascribable to environmental variations. 
On these grounds we should expect the more abundant 
species to be, in fact, the more variable, though to 
an extent which can only be ascertained by observa- 
tions. 

Charles Darwin {““ Origin of Species," Chap. il.), in 
studying the causes of variability, attempted а sta- 
tistical investigation of material relating to a large 
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number of different ies of plants. He was, 
perhaps unfortunatel ааа from publishing his 
actual tabulations, but gained the concurrence of 
Hooker to the general conclusions that “ wide ranging, 
much diffused, and common species vary most,” 
Darwin was concerned to show that it was not merely 
that wide ranging forms give rise to local varieties in 
reaction to erent inorganic and tod guid environ- 
ments, but also that, "in any limi country, the 

ies which are most common, that is, abound most 
in individuals, and the species which are most widely 
diffused within their own country (and this is a 
different consideration from wide range, and to а 
certain extent from commonness), oftenest give rise 
to varieties sufficiently well marked to have been 
recorded in botanical works.” 

The accompanying observations concern not '' well 
marked varieties," but individual variation in в con- 
tinnously variable character, namely, depth of pig- 
ment of the ground colour of the forewing, the varia- 
bility found that exhibited in case in & 
single locality. is shown in Fig. 1, the average 
variance of theabundantspeciesis almost doubleof that 
of those species which are comparatively uncommon ; 


JL 


3 


ABUNDANT COMMON RATHER COMMON 
TO RARE 
10 SPECIES 12 SPECIES 13 SPECIES 
Fia т. 


the values for males and females are shown by the 
lower and upper lines, the agreement of which gives 
some indication of the statistical trustworthiness of 
the results. 

The data thus supply а complete confirmation of 
the conclusion arrived at on purely theoretical grounds ; 
moreover, the fact that Darwin's observation with 
respect to “well marked variations " should be 
equally applicable to contmuous variation would be 
unin e if, as is sometimes assumed, continuous 
variation had some origin distinct from the familiar 
Mendelian mutations. 

Finally, the female moth is distinctly the more 
variable, the difference being nearly constant at about * 
38 per cent. for all degrees of abundance, this fact 
supples a confirmation of theoretical anticipations 
of an unlooked-for kind. It has been argued (ag. 
G. Dahiberg, '' Twin Births, etc.," p. 231) that the sex 
with the greater number of sex moeomes should 
therefore show the greater vannability;"& closer 
examination shows that this consequence will follow 
only if the dominant gene is, in the population con- 
cerned, generally less numerous than the recessive. 
It should be noticed that this does not imply that the 

ominant genotype is erally the less numerous.) 
Our previous investigations (Fisher, 1922, Proc. nud 
Soc. Edm , 42, 321) have, however, shown that 
any subject even to small selective influ- 
ences the recessive gene will nearly always be the 
rarer. Consequently the heterogametic sex, which is 
the female in moths, should be the more variable, 
since a single recessive factor exercises its full effect 
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in an ХҮ chromosome pair, though in all other cases 
it june also a recessive partner. Numerically, on 
the В ay ee ене ee ve 
bility due to the sex chromosome in the hetero etic 
sex to be increased by about 9 86 per cent., while that 
of the homogametic sex should be diminished by 
27:47 per cent The difference is 51-5 оеш of the 

value, and on comparing this with our 
observed difference of 38 per cent it will be seen that 
-either additional causes must be sought for the 
striking excess of female variation, or the greater part 
of the variation present must be ascri to the sex 
chromosome, which is unlikely. 

Whatever may be the explanation of this great 
apparent activity of the sex chromosome, the two 
main inferences from the statistical study of the effect 
of Mendelian factors under selection, (т) that varia- 
bility in any one locality is greater for the more 
numerous species, (2) that it is greater in the hetero- 

etic sex, have both been unmistakably verified 
in the body of material which we have examined. 


И R. А FISHER. 
Rothamsted Exp. Station. 


Е E. B. FORD. 
Wadham College, Oxford. 





The Atomicity of Electricity as a Quantum 
E Theory Law. - 


In the five-dimensional theory of the connexion 

- between electromagnetism and gravitation first pro- 

posed by Th. Kaluza coche tu hie d. Berl. Akad., 

1921, S. 766; see also О. Klein, Zs. fur Phys., 37, 875, 

1926), the equations of motion of an electrified partie 

may be shown to be the equations of geodetics 
belonging to the following line element : 


ds = у (da + ВФ)  g dede, .. (x) 


where x1, #3, x3, +4 are the co-ordinates of 

space time with the line element gjds'dx*, while ж 
is a fifth co-ordinate, and the ¢, are the four co-variant 
components of the electromagnetic potential vector. 
If the constant £ is given the value i 


B=N ак, . . . (a) 
к being the Einstein gravitational constant, the 
14 field equations of the Einstein theory may, more- 
over, be simply means of the curvature 
tensor belonging to this line element. 

Let now dr be the differential of proper time 
belonging to a particle of mass эм and charge а; then 
the Lagrange function L for the geodetics representing 
the motion of the particle may be given the form 


а 1 
L=im(%) oe: тд) 
Defining momenta in the ordinary way by putting 


foam — 91954. 0) 


Lote Reset carpa ee T since s* 
does not ешр In addition to the equation 
g 


constancy, the bel to 
(3) contains four pliant ie Mim Gace Pa ae 
en 


identical with the equations of motion of the particle 
if we put 


e 


A 3: e. e 8 
With this choice of p, the momenta р, f, ру, f, are 
further seen to agree with the ordinary de n of 


the momenta of an electrified particle. 
- Now the charge e, so far as our knowledge goes, is 
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.unipolar electrode 


always a whole multiple of the electronic charge, зо 
that we may write d 
Ne 
Pg eo . (6) 
« being the electronic charge and N a whole number, 
positive or negative. This formula suggests that the 
atomicity of See may be interpreted as a 
quantum theory law. fact, if the five-dimensional 
space is assumed to be closed in the direction of х 
with a period }, and 1f we apply the formahsm of 
quantum mechanics to our etics, we shall expect 
Р. to be governed by the following rule : 


=. 4 ор x) 


N being now & quantum number, which may be 
positive or negative according to the sense of motion 
in the direction of the fifth dimension, and A the 
constant of Planck. Com (7) with (6), and 
making use of the value (2) of B, we get for the 


period /: : 
1- BVA 8 хточы cm. .  . (8) 


The small value of this length together with the 
periodicity in the fifth dimension yd е be 
taken ав а support of the theory of uza in the 
sense that they may explain the non-appearance of 
the fifth dimension in i experiments as the 
Tesult of averaging over the dimension. 

In a former paper (Zs. fur Phys., ic.) the writer has 
shown that the differential equation underlying the 
new quantum mechanics of Schrodinger can be derived 
from a wave equation of a five-dimensional space, in 
which В does not appear originally, but is introduced 
in connexion with a periodicity in 3*. Although in- 
complete, this result, on with the considerations 
given here, suggests t.the origin of Planck's . 
quanta may be sought just in this periodicity in the 

dimension SKAR KLEIN. 

Copenhagen, September 3. 





The Rôle of the Cerebellum in the Co-ordination 
of Animal Movement. 


TEE intracerebellar nuclei, forming, as they do, 
important stations on the course of the cere 

ex arcs, naturally invite inquiry as to the-kind of 
influence they exert on the muscles., Our observa- 
tions have been made on the ane decerebrated in 
deep anesthesia according to Sherrington’s original 
technique, the plane of transection of the neuraxis 

just in front of the superior colliculus and in 
mt of the infondibulum, thus leaving intact the. 
nucleus ruber Horizontal slices were then removed 
from the cerebellum on one or both sides, so as to 
expose for stimulation the dorsal surfaces of the 
nucle: Measures were taken to arrest the bleeding 
and to maintain the proper temperature. The 
approximate position of the nucleus in question 
having been determined by measurements, the section 
of cerebellum in this neighbourhood was then care- 
fully explored with minimal currents applied by a 
i The following is a brief résumé 
of oo results obtained by stimulation of the several 
nuclei. 

Faradisation of the outer side of the nucleus 
deniaiws.— This yielded repeated flexions at the 
elbow of the ipsilateral foreleg, when the limb was 
already somewhat flexed owing to the cerebellar 
removal; the limb was also abducted. Results of 
this kind were obtained by Horsley and Clarke The 
contralateral foreleg, previously in slight extension, 
showed adduction ud palmar flexion of paw. The 
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hindlegs already extended became more rigid in 
extensor tone. 

At times the ipsilateral foreleg passed from йык 
into extension on stimulation of the dentate nucleus ; 
or if o extended the effect of stimulation was 
to diminish the tonus. Similarly the hindlegs some- 
times showed an inhibition of their tonic rigidity. 
The tail has been seen to point opposite to the 
stimulation, whilst the body was curved with the 
сле contralateral. 

tion of the swclews smboliformis.—This 
elicited їп the ipsilateral foreleg, when previously 
slightly flexed, more marked flexion at elbow and 
ether with adduction. The contralateral 
Pies already rigidly extended showed diminished 
tonus. The ipsilateral hindleg showed inhibition of 
extensor tonus, ^ne. contralateral hindleg increased 
extensor tonus. i teral foreleg Shen originally 
extended showed inhibition of tonus. The tail was 
elevated and rotated ra . The eyeballs were 
rotated on the visual axes, the upper parts turning 
towarda the stimulation. xL 

Faradisation of the nucleus fastigi. .—Manifesta- 
tions consisted in strong flexion of both forelegs, 
already somewhat flexed in consequence of the cere- 
bellar ablation; the toes were spread apart. The 
ipsilateral hindleg was flexed, the toes being separated. 

Obviously, from these results, stimulation of the 
nuclei may yield either an increase or & diminution 
of tonus, the outcome арап depending on the 
functional state, whether of vity or depreesion, 
of the infracerebellar centres. It is known that 
certain regions of the cerebellar cortex yield on 
stimulation inhibition of muscular tone, and, since 
these regions are linked with the internal nuclei, the 
mhibition elicitable from these latter becomes 
intelligible ; thus support is furnished for a doctrine 
of cerebellar function recen erige disini enunciated C or one of 
us, namely, that control the 
cerebellum ma Me es i to directi au 
mentation or of inhibition (Phystol. Rev., 6, саар oe 


FREDERICK Б. 
крш. of Ph 
niversity of 


N. B. LAUGHTON. 
estern Ontario, 
London,.Canada, August 23. 





The Action of Silica on Electrolytes. 


In a letter to ME үө 2, р. 17, 1926), 
Dr. h su ta t ve m t 
of e un utar more confirmed in vd e 
are really Y DE Toseph holds the view th joseph апа 
myself. ` (x) Dr. Joseph holds the view that our usual 
conception of ionic equilibrrum in heterogeneous sys- 
tems is-sufficient to account for the liberation of 
acids when hydrated silica reacts with electrolytes 
(J.C.S., 1923, 133, 2022; 1925, 127, 2813). We con- 
sider the reaction to be an example of ап equilibrium 
between ions in the double layer and those in solu- 


ton. As stated in my previous letters to NATURE, 
we believe that the surface y adsorbs anions. 
(2) Consequently the adsorption ot acd by hydrated 


silica 18 also to be expected. 

I shall take up the second point first. Dr. Joseph 
denies the existence of what we call ' 
adsorption. This adsorption is to be calculated after 
taking into account the diluting effect of water of 
hydration (РАЙ. Mag., vi. 44, 1922, p. 337). From 
the data given In my letter in NATURE of January 31 
1925, it would & appear that tho water hydra 
cannot account a diminution in concentration of 
about 9o cent. The amount of primary adsorption 
19 small and is found to be of the onder of 107* gram 
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| of an issued patent 


moles of шеле acid per gram mole of silicon 
dioxide. e failure of Dr. Joseph to confirm our 
results ів to be ascribed to his having used 1 gram of 
silica and roo c.c. of solution. 

The smaliness of the amount of adsorption is not 
against our point of view, as the adsorption of other 
anions is hkely to be lees than that of hydroxyl ions. 
We have observed that the total amount of acids 
that can be liberated from these samples of silica by 
deca washing with saturated solution of potassium 

ide is 6 x то-* gram equivalents of acid per gram 
mole of silica (Quarterly J. Indian Chem. Soc., vol. 2, 


1925, 211). 
тоа In his 
hun беу cit), Dr. Joseph observes that 
is more insoluble than the corre- 
sponding barium salt. Dr. J h also states that 
solubility relationships explain the observations re- 
garding the interaction between silica and neutral 
elec . On this basis it is to be that 
under identical conditions calcium should, in contact 
with silica, liberate hydrogen ions at a higher con- 
centration than barium chloride. Оп the other hand, 
from theoretical considerations of the effect of these 
cations on the electric charge of the surface of hydrated 
silica, barium should have a greater effect than 
calcium, and consequently barium should liberate 
By ions at a greater concentration. This is 
t we have observed, and I think the observation 
cannot be explained from Dr. Joseph’s point of view 
based on considerations of solubility as usually applied 


` to such reactions. 


We have also observed that at higher concemtrations 
individual differences between different cations de- 
crease. Here also solubility relationships fail even if 
we consider the formation of some sort of solid 
solution. Besides sihca there are other systems, e.g. 
manganese oxides, which behave similarly. 


J. N. MUXHERJER. 
Physical ee Laboratory 
Universi en Creal Selene, 
ar Road, Calcutta. 
The British Patent Office. 


Ir is to be hoped that the arguments in the leading 
article in NATURE of September 1B, for reforms in 
the patent system which would increase the chance 
being valid, will have effect. : 

It is undoubted that the value of a patent would 
eee iven 

greater powers ы enlargement of the field of the 
енетин made as to velia and by allowing the 
Patent Office to pea on the question of quantum 
of subject ma The Patent Office examiners 
in Germany, for example, have this power, во why 
not those in England? It is соод experience 
that the investigation as to no ow made by 
the Patent Office examiners is, go limited 
pren granted to them, more efficiently carried out 
in any other coun One difficulty in the way 

of allowing the Patent Office to & definite decision 
on vali is not so great as it a pears. It is very 
un eee “prior user’ р is often the 
E sc укы Me Und Жы 





In most casee the relevant or article 

ДЕ аси. ten: ification or 
in text books or penodicals of the It is to be 
noted that in Holland, where the ers of the 
Patent Office examiners are great and their attitude 


towards claims strict, the validity of a patent is 
guaranteed after five years' freedom from successful 


attack. 
It would help to inspire confidence in the worth of 
P2 
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a patent, even under the present 
examiners in the Patent Office were to 
in their oe as to the clear and precise 
definition of an invention and the distinguishing of 
it from the prior art. At present a patent agent 
cap usually form a correct opinion from reading a 
specification as to 1ts scope, but the ordinary manu- 
facturer, however ‘skilled in the art’ he may be, 
must frequently find himself at a loss. It requires 
no fresh legislative powers for the Patent Office to 
require an applicant to state pr what is 
the monopoly claimed in terms which, whilst appealing 
rather to & craftsman than a lawyer, NOU yee be 
enough to satisfy the latter. 

Тыв defect is probably due to the attitude of 
+ leave-it-to-the-Courts ' which is a relic of the йа 
before the Act of 1902 came into force, and would 
tend to disa if it were established that the 
greatest possible assurance of the validity of a granted 
patent were to be striven for, and that only in the 
very last resort should patent matters come before 
the Court, Ernest E. TowLER. - 

Patent Department, 
Standard Telephones and Cables, Ltd. 


, if the 
more strict 





Apocryphal Medical Science. 


. Our attention has been directed to a book called 
“Microbe Hunters" recently published by Messrs. 
Harcourt, Bruce and Company, New York, and alleged 
to have been written by one Paul de Kruif—a gentle- 
man whose name m dus от tous. The work 
evidently aims at а land of popular history or 
rather romance Ae. f medical Сти апа 
mentions us among others. We should like an oppor- 
tunity to say, for theinformation of readers of NATURE, 
that the author's statements about ourselves and our 
researches are almost entirely a hal; that they 
аге not i уны by reference to the original htera- 
ture; that they are largely imaginative or spurious ; 
and that his knowledge of the subjects which 
we have been concerned is obviously incomplete. 

We have been legally advised that some of his 
assertions ing ourselves are libellous accordi 
to British laws ; but in America we have no means о 
protection ex a public denial of the truth of his 
allegations, апа we therefore trust that we may be 
allowed to publish such a denial, as emphatically as 
we may, 1n the columns of NATURE. 

Dr. Cuthbert Christy’s signature does not appear 
on this letter, as he is in Africa; before sa:hng, how- 
ever, he left us the follo statement: © “‘ With 
Е р IX. of ul de Kruifs book 
‘Microbe Hunters’ I beg to emphatically state that 
it contains statements which are totally erroneous, 
А ма 5 e some of them hbellous. As an ex- 

ample il quote paragraph 2, page 264, which 

reads : ‘ The third member’ (namely, ы became 
dis with the ignorance and failures of his two 
colleagues and went off p for rubber... .' 
This paragraph is absolutely untrue and hbellous. It 
suffices to say that I have always given credit to 
Castellani for his disco of the trypanosome as 
the etiological agent of Sleeping Sickness—see for 
instance my letter to the Moruimg Post, August 22, 
1923. As regards my abandoning my colleagues and 
going off рор for rubber, this 1з entrely 

ous. 1 never abandoned my colleagues and, as 

& matter of fact, I did not get interested in rubber 
until 1906, which was three years after the labours 
of the First Sleeping Sickness Commission were com- 
pleted." ALDO CASTELLANI. 
m GEORGE C. Low. 
Davip NABARRO. 
Комар Ross. 
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Kammerer's Alytes. 


As І have been both misquoted and misrepresented 
by Prof. MacBride in a recent letter to NATURE (August 
21, p. 264), I may be permitted to say a word in my 
own defence. y remarks on Kammerer’s Alytes 
at the British. Association were to the effect that the 
sections sent by Dr. Kammerer to America showed 
only asperities, not distinctive glands characteristic 
of the nuptial pads of other Gehan tia, The glands 
in his sections of the controls were the same sire as 
those in his imentals. ities may be formed 
on different parts of the body 1n one or both sexes of 
different species of frogs, and in some cases are 
& ently not correlated with a sex hormone. In 

e case ої Kammerer’s results, the question concerned 
the inheritance of spines, not of complete pads. Prof. 
MacBride seems to believe there has been some 
confusion in my mind on this subject. 

In regard to the only specimen in existence of 
Kammerer’s experimentals exhibiting merely a 
1 clumsy attempt at ‘faked’ restoration," made : 
“ after its return to Vienna," we have Kammerer'a 
own word that the blackened areas were t in 
the specimen when it went to England bram, 
1926, NATURE, August 7, р, 210), and moreover these 
areas are the o " nup " which show up 
in the E ph made in bridge (Kammerer, 
1924, “ The eritance of Acquired C cteristics,”’ 
New York, Fig. 9) or in the one made in Vienna 
(Kammerer, 1919, Arch. f. Entwickhingsmech. 45. 

lates x-xi). Further, these blackened areas deceived 
bwo able biologista in Vienna who examined the 
specimen in roy presence. 

The question of Proteus is, of course, entirely 
irrelevant. The young Proteus eyes, and 
the mere fact that certain individuals due to an 
irregularity of.development, whether or not casually 
connected with an abnormal environment, should 
have continued the development of these structures, 
has no bearing on either the question of the inheritance 
of ag pin or of Kammerer’s riments 
with ; 

The 


С. К. NoBLE 
erican Muséum 
of Natural History, 
New York, N.Y. 





Variation of Penetrating Radiation on the Jungfrau. 


Our new researches on the etrating radiation 
in the region of the Jungfran have now reached a 
jal conclusion. As 1з well-known, the existence 
of this radiatian was proved by balloon observations 
in the years 1909-1914, and, in icular, their 
hardness, which poin to a cosmic 
source, was then established Kolhorster. After- 
wards, Nernst in 1921 su that their origin пев 
in recently formed matter. Onur researches in 1923- 
1924 did, in fact, give indications of a sidereal perio- 
dicity of intensity of the radiation. These variations 
can now be closely followed with our more sensitive 
instruments. It appears that the radiation reaches 
maximum intensity when certain celestial regions 
culminate, for example, the Milky Way, and specially 
the regions of Andromeda and of Hercules. This is 
explicable as a consequence of the minimum length 
of the р of rays from these regions through our 
Atmosphere at culmination. The measurements were 
made dt different stations on the Jungfrau up to 
heights of 14,000 feet, and on the Monch pek at 
13,500 feet above sea-level. Glacier ice was in 
general used as screening material. 


W. KOLHORSTER. 
September 14- G. von SALIS. 
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Function and Design.: 
By Prof. J.-B. LzarHzs, F.R.S. 


Ae natural sciences physiology takes a place 

which in one respect is different from that taken 
by any other. It studies the phenomena of life, but 
more particularly the ways in which these phenomena 
are related to the maintenance of life. Anatomy and 
morphology are concerned with the forms of living 
organisms and their structure; biological chemistry, 
as distinct from physiology, with the composition of 
the material in which the phenomena of life are ex- 
hibited. The province of physiology, in studying the 
functions of these forms and of this material, is to 
ascertain the contributions that they make to the 
organisation of the living mechanism, and learn how 
they minister to the maintenance of its life. .Function 
imples ministration; structure for physiology implies 
adaptation to function, what, in a word, may be termed 


design. 
Ultimate analysis of the phenomena with which 
hysiology deals leads to the fundamental distinction 
tween matter in which life 1s manifested and matter 
in which it is not. Life is exhibited only in aqueous 
systems, containing unstable, perishable combinations 
of carbon with hydrogen, nitrogen, sulphur, phosphorus 
and oxygen, in the presence of certain inorganic ions, 


those which are present in the sea, the native environ-: 


ment originally of all forms of life. The inalienable 
property that such matter exhibits when alive, and 
that matter which is not alive does not, is that these 
unstable organic combinations are for ever reforming 
themselves out of simpler combinations that do not 
exhibit this property, and do so at a rate which averages 
at least not less than that at which they break down. 
This power of self-reformation, spontaneous regenera- 
tion, operates not only when living organisms, cells or 
communities of cells are growing or reproducing their 
kind ; the very maintenance of living existence requires 
by definition that it should persist. In the absence 
of water, the living process may sometimes apparently 
be suspended for a time, as it may be if the surrounding 
watery medium is immobilised by cold ; it is a question 
whether this is anything more than a retardation to 
a rate of change that is imperceptible by the ordinary 
methods of observation, and a question how long such 
suspended animation is possible where it is possible 
at all. . 

Chemical analogies fot this power of spontaneous 
regeneration, if such-exist, can only exist in part; in 
the present state of our compreliension of it, certainly, 
it is hazardous to try to trace them. The attempt so 
commonly made to trace one between the growth of 
living matter and the growth of crystals in a saturated 
solution, it is safe to say, is in so many respects on 
the wrong lines that it is merely misleading. - 

Let us for a moment consider what this spontaneous 
regeneration implies. Of the various chemical com- 
ponents of protoplasm, proteins are generally con- 
sidered the most important, often the only important, 
ones. The elucidation of the chemical principles upon 
which the structure of proteins rests, which took place 
about the begmning of this century, was, like the 


` 1 From tbe 
"Association. 


tial address to Section I (Physiology) of the British 
ered at Oxford on August s. 
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neurone hypothesis of the structure of the nervous 
system, an advance the magnitude of which only those, 

thaps, can appreciate who began the study of physio- 
ogy well back in an earlier one. For a time it seemed 
in each case that the problem was solved and all that 
was to follow was simple. Those were great days. . 

The best-known varieties of proteins, when detached 
and uprooted fromi the place where they grew, consist 
of chains of about a hundred, sometimes nearly two 
hundred, links. Each link is an amino acid coupled 
by its acid group to the amino group of one neighbour 
and by its amino group to the acid group of its other 
neighbour, a molecule of water being lost at each 
linkage. There are not more than about twenty 
different amino acids, so that some of them must occur 
several times in the chain; in some kinds of protein 
one amino acid may occupy thirty or forty of the 
hundred places in. the chain. In any such isolated 
protein it is probable that the order as well as the 
proportion in which each amino acid occurs in the 
molecule is fixed, and it is this specific order and 
proportion that accounts for the specific character and 
properties of the protein. What could be simpler? 
Only yesterday all was so obscure. 

It is not recorded that in the rush of this advance 
any one stopped to reflect what number of formations 
such’a protein might still possibly have. Supposing 
it were a chain of only fifty links, a very simple case ; 
if all the links were different, the number of possible 
permutations is denoted by the innocent-looking 
symbol |5о. If, instead of all being different, one 
kind of recurred ten times, the number would be 
reduced to |50 / |10. If, in addition, there were four 
that recurred four times and ten that recurred twice, 
it would be further reduced to 

[se / [1x (4 Xx (12), 

It would now consist of a chain of only fifty links, of 
which there were only nineteen different kinds, and 
the number of different arrangements of its parts 
would be about тоќ. Astronomy deals with bi 
Light, it is said, takes 300,000 years to trav 
from one end of the Milky Way to the other; this 
distance expressed in tróm units, ro,000,000 of 
which go to a millimetre, would be less than xo, So 
far are we from knowing the structure of protein 
molecules |. So far are we from knowing what varia- 
tions in disposition of the parts in such a molecule 
may not occur without our being within а measurable 
distance of detecting them | For if the number of 
possible varieties of & protein the molecular weight of 
which is known, and known to be exceptionally small, 
which contains the several amino acids in a known 
proportion, is so great аз this, the number that is 
possible when that proportion may be changed is 
pu incalculable, each change in proportion 

eing capable of a number of new arrangements that 
could be calculated, as was done for our hypothetical 
case. 

Now it is possible that the analogy of crystal forma- 
tion may be applied to the reproduction of the char- 
acteristic order in which the linkings occur, and that 
the parts out of which a new chain is to be formed may 
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be collected and brought into position alongside of the 
corresponding parts of an existing chain by forces that 
are similar to those that determine the latticed rela- 
tions of atóms in a crystal. But something more than 
this is required to account for the linking up of these 
links by the loss of water, and still more for the fashion- 
ing of the links themselves. We have to suppose that 
it is by selective emphasis of certain otherwise un- 
emphasised but possible arrangements of atoms or 
groups of atoms, evidence for the occurrence of which 
under similar conditions in the absence of life is generally 
not obtainable. Specific catalysed syntheses must co- 
operate with the forces that merely sort out and place 
in proper order the assembled parts, and must fashion 
for them the particular links aes they ‘need at each 
step. Specific catalytic agents playing an important 
part in cell chemistry are in the enzymes 
found in digestive secretions and also locked away 
within the cells themselves. 

In the chemical make-up of protoplasm, proteins, 
the most abundant component, are not the only ones 
that are necessary. Preeminent among the others 
are the nucleic acids. When we consider what has 
been learnt of the behaviour and of the chemical 
composition of the nuclear chromosomes, and that 
&ccording to Steudel's reckoning the nucleic acids form 
40 per cent. of the solid components of these chromo- 
somes, into which are packed from the inning all 
that pre-ordains, if not our fate and fortunes, at, least 
our bodily characteristics down to the colour of our 
eyelashes, it becomes & question whether the virtues 
of nucleic acids may not rival those of amino acid 
chains in their vital importance. From Steudel’s 
figures it'can be reckoned that there are about half a 
million molecules of nucleic acid in & single sperm cell 
of the species with which he was working. 

In addition to nucleic acids there are also strange 
compounds of higher fatty acids containing sus- 
piciously significant groups, identical in their general 
character with those found also in nucleic acid, namely, 
phosphoric acid, organic bases and sugar ; and besides 
these there are the mysterious sterols. АП of these 
are frankly insoluble in water, and yet have in some 

of their composition features that make them not 
mdifferent to water or even to the molecules and ions 
that exist in true solution, in the liquid state, within 
the cell. The physical condition of these insoluble 
substances in the aqueous system of the cell is still 
little understood. АП that can be said with certainty 
is that they must modify its hom eity even more 
than the long floating chains of amino acids, however 
much these may be linked together one with another. 
If the characteristic behaviour of living matter is 
rightly regarded as due to the order that it introduces 
into the movements and spatial relationships of 
foreign molecules in its vicinity, then these insoluble 
components may well be expected to play a leading 
rôle by fo films and surfaces that permeate its 
texture and delimit its parts. 

If this: analysis is approved and the РЕҢ 

roperty of li matter, the power of self-regeneration, 
depends upo ИСА power of limiting the movements 
and directing and controlling the spatial relations of 
surrounding molecules so as to modify their chemical 
behaviour, it is the exercise of this same power that 
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leads to the formation of substances such as starch, 
glycogen and fats; and in so far as such substances 
contribute to the "regeneration of the living matter, 
the power of forming them contributes to its survival. 
Where energy is necessary for such synthetic re- 
arrangements of adjacent matter, it may be derived 
from the radiant energy of the sun or from the com- 
bination of oxygen with adjacent organic matter. 

This faculty of regeneration implies the power of 
introducing order into the chaotic movements of 
adjacent matter in conformity with patterns that it 
possesses. It is a faculty resident in material that is 
capable of incalculable variation. The number of per- 
mutations of its parts that are possible without affecting 
the results of such analysis as is practicable defies 
calculation. Some of these permutations confer 
synthetic powers which-others do not. When they 
appear, are they not what biologists call, for short, 
mutations? But when they appear, if they retain the 
power of self-regeneration, and if they minister to its 
maintenance, they will ipso facto survive. For whatever 
promotes persistence of this power must itself survive. 

А disposition of matter in molecules or aggregates, 
unstable and incalculably variable, that has and retains 
the power of determining the disposition of matter 
not yet so disposed, in such & way as to conform to 
its own disposition or to patterns which help it to 
exercise this power, is all that must be premised for 
the whole of evolution to follow. Variations that do 
not or cease to contribute to the retention of this power 
do not survive. The condition of survival is ministra- 
tion to self-regeneration, that is, to the maintenance of 
life. 

Before the days of vertebrates, in pre-Silurian time, 
an unstable variation occurred in certain in 
the disposition of atoms and organic combinations of 
atoms that was mainly protein in character, a protein 
to tbe making of which little short of 200 amino acid 
links must contribute. Coupled to this protein, which 
probably is not the same in all species of animals in 
which it is found, is another group containing iron that 

а рну always the same. This group is of remark- 

nature, and is closely related to one that occurs 
in the far older substance chlorophyll This complex 
substance hemoglobin had the power of attaching to 
itself two atoms of oxygen for each atom of iron that 
it contained in such a way that it could be readily 
detached and made available for effecting oxidations. 
Such was the service that this variation rendered that 
it is safe to say that without it there could be no 
vertebrate creation. It is this service that has made 
it possible for it to survive to this day, when in the 
human species alone it is bemg produced at the rate 
of about 10,000 tons a day. e story of the service 
of chlorophyll would, of course, be more remarkable 
than this = 


Natural selection applies to the survival of the 
chemical forms of living matter as it does to complex 
living organisms. These forms, infinitely protean in 
their variety, survive and persist in so far and so long 
as they minister to its self-regeneration. It is the 
principle of survival by service. Function alone gives 
permanence to structure. 

Why is it that what may be termed official physiology 
takes so little cognisance of the doctrine of evolution ? 
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These branches of biological study appear to follow 
courses so exactly parallel that they never meet. 

The doctrine of Lad digs down into the founda- 
tions of scientific philosophy. If a physiologist ad- 
dressing physiologists ventures to say anything on this 
subject of supreme appeal to all biologists, it must be 
in exaltation of the work of those who have approached 
it from the morphological side, and it may be in hopeful 
anticipation of the ultimate share in the elucidation of 
some of its problems to be borne by physiology. 

On the part that function plays 1n the determination 
of structure it is to be supposed that physiology will 
ultimately, at any rate, have something more to say. 
May I submit to the consideration of physiologists 
certain points in the physiological development of the 
machinery of the body where, unless I am mistaken, 
it is possible to detect the operation of function in 
determining the design of the machine ? 

The properties and behaviour of cells result from the 
properties of the material composing them. When a 
muscle cell contracts this is, in general terms, a reversible 
rearrangement of its parts in response to some alteration 
in the distribution of: forces within or about it due to 
a disturbance from without. Such reversible reaction 
to adequate disturbance is a property common in the 
material of which living cells are composed. 

In addition to this reversible type of reaction there are 
irreversible reactions, characteristic of other kinds of 
cells, and it is what we call connective-tissue cells that 
I would consider here. There are several kinds 
of connective-tissue cells, but they are alike in that 
they produce and discharge into their vicinity material 
of a characteristic composition; in some of the com- 
monest this material is chemically collagen, the sub- 
stance out of which tine can be obtained. In 
course of time these come to be embedded in the 
material which they deposit about themselves and so 
form one kind of connective tissue. Cells capable of 
behaving in this way are found, however, which have 
not yet exercised their faculty ; these fibroblasts are 
then undifferentiated wandering cells that have found 
no abiding place in the community in which they have 
their bi What it is that makes them settle down 
and start producing the material in which they come 
to be embedded has never yet been determined. But 
the most striking structures to which they give rise 
are the tendons and aponeuroses that make the muscles 
fast to the bones, and the ligaments that bind the bones 
to one another. The material that they deposit is 
composed of inextensible fibres that lie, in the case of 
tendons at any rate, so exactly and exclusively in the 
line of the resultant of the tension set up in the muscle 
to which they attach themselves, that it is difficult 
to believe that the disturbance which starts them 
producing their characteristic secretion is anything 
else than the pull exerted on them by the muscle fibres 
to which they are attached ; recurring external 
disturbances that produce reversible states of tension 
in the muscle, indirectly producing in them an irrevers- 
ible reaction, which consists in the discharge of material 
that by its inextensibility can transmit the tension 
along the line of the force that provokes its deposition. 

In their simplest form, cells of this kind deposit the 
wavy fibres їп areolar tissue which, when straightened 
out under the action of a displacing force, set a 
limit by their inextensibility to the dislocation of 
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the part first affected, and so distribute the action 
of the displacing force over surrounding areas. It is 
interesting to note that the origin of of this kind 
has been traced to the mesothelium cells that line tissue 
spaces and serous cavities, the clefts that make the 
iding displacements of parts over one another possible. 
The deposition of fibrous material seems here, ag in 
the tendons and ligaments, to be the result of reaction 
to the recurring disturbances set up by displacements, 
such, for example, as those of the lungs, the alimentary 
tract, the heart and pulsating vessels, and the deposition 
occurs in the line of strains set up by the displacing 
forces. The service rendered by this behaviour of 
the cells is that the fibres which they deposit, in virtue 
of their inextensibility, limit the extent of displacement 
at any one point by distributing it to surrounding parts. 

The other component of areolar tissue, the elastic 
fibres, is similarly produced by other cells. These 
fibres take a straight course between their attachments ; 
displacements in the line of their deposition are rendered 

ible by their stretching, and are recovered from 
their elastici 

The contribution made by such cells to the fabric 
of the body appears to result from the recurring 
ee of disturbances, to which they react by 

depositing fibres as the lines of disturbance. 

More e properties of cells upon which 
the formation of ihe skeleton depends. The cells that 
make bone not only secrete fibrous collagen, but th 
&lso encrust the fibres with insoluble lime salts, and it 
bas long been subject of comment that the rigid bone 





` that results always comes to lie in the line of prevailing 


strains and stresses. The analysis of the structure, 
for example, of the head and neck of the human femur, 
by Wolff and others who have followed him, shows 
how strictly this is tfue. Calculations prove that no 
particle of bone lies anywhere but where the strains 
dictate. We can predict with certainty, it seems, that 
it will be found that bone cells are composed of material 
that in reacting to physical forces directs, in constant 
relation to the line of action of those forces, the 
deposition of the substances which make up this 
connective tissue. Bone can only arise where strains 
and stresses set up this reaction, and the greater the 
strain or stress the denser the deposit. When & bone 
is fractured many bone cells are dislodged, and in the 
abundance of nutriment that ruptured vessels supply, 
these cells, released from their imprisonment, multiply. 
At first the force of gravity апа the twitching of. 
muscles acting on the soft semi-fluid tissues between 
the broken ends of the bone supply stimuli that are 
indeterminate in direction, and such reaction as occurs 
results only in the formation of loosely ordered cal- 
careous fibres; but even this soft callus gives some 
degree of rigidity, sufficient to restrict the strains 
gradually to more and more clearly defined lines along 
which in proportion a stronger reaction can take place. 

Once it is established that bone corpuscles react to 
strain and stress by discharging collagen, the intimate 
ition of which, as well as of the lime salts 


spatial 
with which it comes to be encrusted, is determined by 
the forces to which it is exposed ; and once 


it is recognised that the law of spontaneous regeneration 
requires that this reaction will persist in proportion 
to the prevalence of these forces, not only must the 
gradual replacement of callus by appropriate permanent 
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bone necessarily follow, bone in which no particle 


persists except it be in the line of constantly recurring 
stress and strain, but it will also hecessarily follow that 
the position of every spicule of bone in the skeleton, 
cancellous or compact, is the expression of a physio- 
logical reaction to the forces of gravity and muscular 
tenson. 

The evolution of the machinery of the con- 
nective tissues seems to be not entirely the result of 
natural selection and the survival of individuals in 
which this machinery chanced to be of appropriate 
design. The appearance in early vertebrates of the 
material that is characteristic of the bone corpuscle 
seems to have ensured that skeletons would take а 
shape determined by the direction of the forces to 
which these corpuscles were exposed, and that the 
formation of this skeleton is as much a reaction to 
fecurring stimuli as are the reflexes, composite' move- 
ments and postures characteristic for the species. 

This conception of the way in which the vertebrate 
connective tissues take their shape transfers a large 
share of the development of the bodily form back into 
the nervous system, in which the machinery is stóred 
that directs and determines the habitual movements 
&nd postures that in reaction to external disturbances 
are specific. А physiological account of the evolution 
of the nervous system, one certainly that is based on 
the chemical constitution and chemical behaviour of 
its component parts, must seem almost infinitely 
remote 'from practical bue ориг But.the o 
of Pavlov has made one thing clear: that by & physio- 
logical reaction in it, machinery may come into existence 
which did not exist before. The ted occurrence 
of a disturbance at times that are uniformly related 
to the normal operation of existing machinery results 
in the acquirement of a new reaction which must 
Tequire machinery that is’new. It is rendered prob- 
able, if not proved, that this new machinery is situated 
in what may be called the growing point of the central 
nervous system, the cortex of the cerebral hemispheres, 
the part where all is not ‘ cut and dry,’ where cells retain 
more of the properties of the developing neuroblasts, 
the properties that enable them to grow out through 
the embryonic tissues along courses that make it certam 
that the maturing organism will behave in а manner 


true to type. In the formation of a conditioned reflex, 


two events are made to occur in the cerebral cortex 
at times which are uniformly related to one another ; 
one of these events, from the constitution of the nervous 
system, necessarily results in a certain activity of some 
muscle or gland, the other has been hitherto in no 
way related to such a result; after many repetitions 
of tbe association of these events, it is found that that 
one which previously had never resulted in this par- 
ticular activity, comes to have this result as certainly 
8s the other. 

But if and when it is possible to trace the origin 
of structures to functional reactions of cells, and to 
reactions that depend-upon the chemical properties 
of the cell substance ; and if and when this 1s possible 
not only in the connective tissues, but also in the ner- 
vous system, the functions of which have so controlling 
an influence on the operation of every part of the 
body ; ; until it becomes clear that the results of changes 
in such influence reappear in succeeding generations, 
the study of functions can have no bearing upon the 
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ultimate problem of biology, the evolutional history of 
life upon the earth. Pavlov communicated to the 
International Congress of Physiol in 1923 some 
results of experiments that he done upon this 
subject which, when confirmed, should ‘electrify the 
atmosphere.’ Conditioned reflexes that are established 
only after many—eighty or a hundred—repetitions of 
the associated stimulus, in each succeeding generation 
require fewer and fewer repetitions, and in the fourth 
may be established after only four. In April of this 
year he wrote to say that owing to other work he һай. 
not been able to give the necessary time to confirmation 
of these results. We are content to wait. 

In the great question whether characteristics de- 
veloped in the life of an individual have any influence 
on descendants, experimental evidence must come 
slowly. In what is called parallel induction a step 
has been taken which is probably of greater importance 
than is generally conceded. External influences that 
affect the bodily characteristics of an organism affect 
also the germplasm in such a way that these character- 
istics appear in the first, and even, in a less degree, 
in the second generation born after the external 
influences have ceased to operate. While such experi- 
ments furnish evidence only of a temporary change 
in the properties of the germplasm, one that may be 
put down to the lodgment in it of unassimilated forel 
matter that is gradually eliminated, the fact that 
eternal germplasm has been shown to be subject to 
temporal influences must not be belittled. А true 
mutation is not eternal Our descendants may be 
able to dispense with hemoglobin. The hereditary 
melanism that in certain moths, it is said, can be 
induced by food infected with manganese, is, perhaps, 
some more than such parallel induction. 

Physiological inquiry is à stream that has many 
sources ; its waters gather from quarters far removed 
A marvellous meeting took place 
in the early years of this century when the forgotten 
experiments of Mendel came to the surface again, and 
found corroboration in the cytological studies that 
from about the same time had pursued their slow 
obstructed way above ground in the endeavour to 
elucidate the changes in the nucleus of maturing germ 
cells. In a resting germ cell the chromosomes form 
an even number, characteristic for the species ; they 
consist of half that number of pairs of homologues, one 
of .each pair descended from the paternal element in 
the last zygosis, the other from the maternal. At one 
of the-cell divisions by which the germ cell gives rise 
to the mature gamete, with halt the characteristic 
number of chromosomes, there occurs & segregation 
of the two members of each pair so that they pass into 
different gametes—the exact cytological equivalent of 
Mendelian segregation of allelomorphic pairs of char- 
acters. To-day the study of genetics and of the 

‘ topographical anatomy of the chromosomes, with 
its ' groupings’ and ' crossings over,’ seems to require, 
chemical assistance. It may be that in the lifetime 


` of some of us those confluent streams of thought and 


experiment are to be joined by yet another that rises 
in the vast, remote and, as it must appear to some, 
muddy swamps of physiological chemistry; and it 
then, forgetting its ‘foiled, circuitous wanderings,” 

will form with them а ' majestic river, brimming and 


bright and large.’ 
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Francis Bacon and Scientific Method.! 
By Dr. C. D. Broan. 
п. 


TAE natural history, selected, arranged, and re- 

corded by the rules described in the previous 
article, forms the basis on which scientific knowledge 
must be built. Bacon’s next task was to construct & 
logical instrument by which a knowledge of general 
laws can be erected on this basis. Plainly the kind of 
reasoning which is needed is inductive. But Bacon 
objected both to the order and the form of reasoning 
which he found in current inductive arguments. Those 
who use them jump directly from particular facts to 
extremely sweeping generalisations, and they then 
deduce propositions of medium generality from these 
generalisations by means of syllogistic reasoning. Now 
Bacon's view is that there should be а very gradual 
ascent from particulars through principles of slowly 
SER generality to the widest generalisations. 
Conversely, there should be a very gradual descent from 
the widest generalisations through principles of slowly 
decreasing generality to new particular facts. In the 
ascending scale each stage covers all the facts below it 
and extends very slightly beyond them. We then 
deduce observable, but not hitherto observed, conse- 
quences from the hypothesis and see whether they are 
‘true. If they are found to be so we can accept the 
hypothesis and go on to generalise it a little further. 
Thus the descending scale serves to test the stages in the 
ascending scale. 

Bacon's objection to the form of reasoning employed 
in current induction was that it made no use of negative 
instances. It simply argued in the form: “АП 
observed S's have been P, therefore all S’s will be P." 
Now Bacon's view is that the cause of a given effect can- 
not be discovered by direct and positive means. Itcan 
be discovered only by gradually eliminating alternative 
possible causes until we are left with a single survivor, 
which can then be accepted with confidence as the 
cause. In order to discover the cause of a given kind 
of phenomenon, three sets of tables were to be formed, 
namely : (1) cases where this phenomenon is present ; (а) 
cases where it is absent; (3) cases where it varies in 
degree. Now Bacon takes it as axiomatic that what he 
calis the ‘ formal cause’ of a phenomenon is such that 
3 it cannot be absent when the phenomenon is present ; 
2) it cannot be present when the phenomenon is absent ; 
and (3) it cannot be constant when the phenomenon 
varies, or conversely. He knows then that the cause 
must be present in all the cases in the table. He 
need not consider, therefore, any factor which is absent 
from any of these cases. Again, he need not consider 
any factor that is present in the cases in the second 
table, for the cause must be absent from all of them. 
Lastly, he can rejéct any factor which is constant 
throughout the cases in the third table. By this method 
of rejection, and by it alone, Bacon thought it possible 
to discover with certainty the causes of given effects. 

This is Bacon's method in the barest outline. What 
kind of fact did he hope to discover by it? He tells us 
that the ultimate aim of theoretical science is to dis- 
cover ‘ the forms (or formal causes) of simple natures,’ 


! Continued from p. 488. 
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and that the ultimate aim of applied science is to use 
this knowledge: to ‘induce on bodies the form of any 
nature that we may desire it to have.’ He draws a 
sharp distinction between the ‘formal cause,’ on 
one hand, and the ‘ material’ and ‘ efficient’ cause, 
on the other. He assigns the study of material and 
efficient cause to ‘ Physics,’ and their practical use to 
‘Mechanics’; whilst he assigns the study of formal 
causes to ‘ Metaphysics,’ and their practical employ- 
ment to what he calls ‘ Natural Magic.’ But he recog- 
nises that he is here using ‘ Metaphysics ’ in an unusual 
sense. The moaning of all this is the following. Bya 
* simple nature’ Bacon means some perceptible generic 
physical property, such as colour, temperature, etc. 
By the ‘form’ or ‘ formal cause’ ofa simple nature he 
n that which this property is in things themselves 
from their relation to sensitive organisms. Thus, 
violent and irregular molecular motion would be the 
Е hal of the ‘simple nature’ called ‘ temperature.’ 
riodic variation of electro-magnetic intensity 
would d [е the ‘form’ of the ‘simple nature’ called 
‘colour’; and so on. So the Metaphysics of Forms 
is what we should call Microscopic Theoretical Physics. 
The propositions of ‘ Physics,’ in ecu s sense T m 
word, are what we should call ‘ trical laws,’ e 
amber be rubbed with flannel itl mes еске, , 
Here the ‘ material cause ’ is amber and flannel, whilst 
the ‘ efficient cause’ is the process of rubbing the two 
together. 

Now of course we may know of various practical 
methods of inducing heat or electricity on bodies when 
we know nothing of the form of heat or the form of 
electricity. But Bacon sees that so long as we have 
merely this rule-of-thumb kind of knowledge our 
practical control over Nature will be very limited. If, 
on the other hand, we know the form of a given nature 
we know that any means of inducing this form will 
induce this nature, and that nothing else will do so. 
Thus by knowledge. of forms, and by that alone, we may 
be able to produce profound modifications at will in the 
properties of bodies. This is what Bacon means by - 
* Natural Magic’; and the syntheses of new substances 
in organic chemistry would be an example of what he 
had in mind 

Bacon holds that there is a part of physics and 
mechanics which is closely connected with metaphysics 
and natural magic, and constitutes the transition from 
the former to the latter. This he calls the study of the 
‘Latent Structure’ and the ‘Latent Processes’ of 
bodies. He recognises that bodies have an inner micro- 
scopic structure too small for oür unaided senses to 

ve, and that many of their perceptible character- 
istics depend upon this. He also recognises that what 
we call the efficient causes of given effects are only 
isolated outstanding features in processes which are 
continuous and in the main imperceptible. If we are 
to understand and control Nature we must turn our 
attention from the gross structure and changes of 
bodies to their minute components and processes. 
Bacon particularly insists that, whilst both of these 
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subjects have been neglected, the latter has been more 
neglected than the former; and yet the dynamical 
aspect of Nature is even more important than its 
statical aspect. ; : 

It will be interesting at this point to consider Bacon's 
views about mathematics, for they exhibit his peculiar 
weakness and strength in a clear light. It is evident 
that Bacon was no mathematician. He has no theory 
of mathematical reasoning ; he seems to be contemptu- 





ous of pure mathematics;' and he was evidently un-, 


acquainted with the progress which was being made by 
both pure and applied mathematics in his time. It is 
noteworthy that in his remarks about Plato, with whom 
he is not altogether unsympathetic, he never thinks of 
Plato and bis school as mathetnaticians but always as 
theologians and moralists. Yet Bacon does repeatedly 
say that physics cannot progress far without mathe- 
matics; and some of his strictures on the excessive 
worship of mathematics in science are the negative 
side of an important positive demand. Thus he com- 
plains that optics and astronomy have fallen wholly 
into the hands of mathematicians. When this 
complaint is investigated it is found to mean that 
Bacon wants something more than mere geometrical 
optics and mere descriptions of the courses of the 
heavenly bodies. He wants а physical optics and a 

Aysical atronomy, which shall deal with the nature of 
ight and the substance of the stars and planets. His 
‘own attempts to supply this want are of very little value, 
but the demand is a sound one. 

Although Bacon held that the proper course for 
scientific reasoning to take is a gradual ascent from 
particulars to general laws and a gradual descent from 
these general laws to new particulars, he was prepared 
to admit as a subsidiary process the direct passage from 
one particular to other partly analogous particulars. 
This he calls Instructed Experience (Experientia Litterata). 
He distinguishes various forms of this, of which the 
following are the most interesting: (т) Varying an old 
experiment, either by applying it to different but 

y analogous materials, or by applying different 

ut partly analogous processes to the old materials, or 
by varying the quantities or intensities of the factors 
in the old experiment. (2) Repeating the original 
rocess on the product of the previous experiment, as 

. in redistillation. Bacon is careful to point out that 
we must never assume that an increase in any factor 
will produce a corresponding increase in the effect, 
or that the repetition of a process upon its product will 
increase the effect. (3) Extending a process from 
Nature to art, from one art to another, or from one 
part of an art to another part of it. Bacon says that 
` new and useful processes are most likely to be dis- 
covered when one or a few men learn to compare the 
processes of a number of different mechanical arts. 
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(4) Inverting one or more of the factors in an ex- 
iment; e.g. substituting great cold for great heat. 
(S Making one factor gradually more or less intense 
until the characteristic effect just ceases to take place. 
(6) Coupling together two cause-factors, each of which 
has already been tried separately. Here again Bacon 
carefully points out that we have no right to assume 
that, because a in the absence of b gives a, and b in the 
absence of a gives f, therefore ab wil give of. We 
may conclude this point of Bacon's doctrine with 
two highly characteristic quotations: “ Though a 
successful experiment be more agreeable, ап unsuccess- 
ful one is often no less instructive”; and “ Experi- 
ments of Light" (re. those which throw light on the 
laws of Nature) "are more to be sought after than 
Experiments of Fruit ” (f.e. those which lead to results 
that are of immediate practical use). — 
- I wil conclude by mentioning the seven cases in 
which the senses have to be ДЕ and the kind of help 
which Bacon suggests. (1) If the object be very 
distant it must be joined to something which is per- 
ceptible at a distance, ¢.g-something that gives a flash 
or a noise. (2) If it be enclosed in an opaque envelope 
it must be judged by processes at the surface (e.g. 
feeling the pulse) or by what comes out from it e 
examination of urine). (3) It may be unable to affect 
the senses because of its intrinsic nature (e.g. colourless 
gases), or (4) because of its minuteness. The latter 
difficulty can be avoided by causing it to produce some, 
effect of sensible magnitude (e.g. using an air-thermo- 
meter to indicate small changes of temperature). (5) 
Motion may be too slow or too swift to be perceived. 
In the former case it can be magnified by pointers and 
similar devices. Bacon does not know how to deal with 
the latter case. (6) The intensity may be too great 
for the senses to bear. In this case Bacon recommends 
the use of reflectors or semi-o e screens. (7) The 
senses may be very rapidly usted. This happens 
only with taste and smell. Bacon suggests no remedy 
for this; but he says that where our senses fail us alto- 
gether wo may use those of animals (e.g. dogs for scent). 
Much of the merit of Bacon consists in minute detail, 
and is lost in a rapid sketch like the present. I think 
we may sum up lus strength and weakness as follows. 
He was not а great scientist, either practically or 
theoretically. But he saw many of the essential factors 
in successful scientific procedure with great clearness, 
and stated them with admirable force. His method is 
admittedly incomplete; and no method could accom- 
plish all that he expected of it. The nearest approach 
to a complete method would be a synthesis of the 
methods of Baton and Descartes. But we must go 


far before we shall find another such combination of , 


wide generalisation, strong common sense, balanced 
enthusiasm, and pointed eloquence as we find in Bacon. 


The Tropical Cyclone. 
By E. V. NEWNHAM. 


T cyclone season of the northern tropics is drawing 

to а close. The accounts of widespread damage 
to property and loss of life, both in the Gulf of Mexico 
and in the Far East, that have appeared recently in 
the newspapers, show that the storms that have already 
occurred will:make this season a memorable one. It 
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is not intended here to deal with these recent events, 
but rather to present the salient facts about the tropical 
cyclones of both hemispheres, and to indicate the extent 
to which these phenomena are "understood at the 
present time. | 

Like all meteorological phenomena, tropical cyclones 
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show great individual variations from the general type ; 
nevertheless, their general characteristics are sharply 
defined. In size they occupy an intermediate position 
between the two other kinds of atmospheric vortex 
that give rise to winds of hurricane strength, namely, 
the large cyclonic depression of temperate and high 
latitudes and the Scal but excessively violent tornado 
of the American and Australian type. In all three 
vortices the pressure of the air is greatly reduced towards 
the centre, but it is only in the case of the tornado that 
the pressure becomes too low to be recorded by the 
ordinary barometer. 

The typical tropical cyclone consists of a nearly 
circular symmetrical whirl, clockwise in the southern 
hemisphere, counter-clockwise in the northern hemi- 
sphere, with а diameter varying from тоо to боо miles, 
about а central ‘eye,’ where the air is nearly calm. 
The wind is strongest along the margin of the ‘ eye,’ 
which averages about 14 miles in diameter, and in this 

ion often greatly exceeds a hundred miles an hour. 
Within the ‘eye’ the weather is usually fair, but in 
the zohe of strong winds torrential rains occur. The 
movements of the clouds are in general centrifugal, 
particularly as regards the higher clouds. The place 
of origin is in general over the hotter parts of the ocean 
between latitudes 8° and 12° on both sides of the 
equator, generally near the equatorial margin of the 
trade winds bordering the doldrums, or belt of equa- 
torial calms and light winds, but in the case of the 
storms in the Bay of Bengal and the Arabian Sea, in 
the region of variable winds and squalls that occur at 
the transitions between the north-east monsoon of the 
winter and the south-west monsoon of the summer. 

Tropical cyclones form in three zones : 

(т) The south-western part of the North Atlantic, 
around the West Indies. 

(2) From the Arabian Sea eastwards so far as the 
Chma Seas and western part of the North Pacific. 

(3) From around Madagascar eastwards to the 
Paumotu Islands. 


There is, as a rule, one definite season extending over 
several months and reaching a maximum a little before 
the autumn equinox, when the ocean,is generally at 
its warmest. Individual seasons differ greatly as 
regards the number and intensity of the storms that 
occur, and a connexion has been claimed by some 
writers between the character of the season and the 
number and size of the spots on the gun, but a clear 
relationship for the whole area affected by cyclones 
has not been established so far. 

Cyclones move slowly along paths which also show 
great variation, but a dommant tendency towards 
motion along а certain type of curved path, sometimes 
described as lic or hyperbolic, is apparent in 
all parts of world where a large mass of land is 
not 80 шше as to prevent the storm from passing 
through its normal life-history.! The motion during 
the first few days is compounded of an east to west 
drift, and a slight poleward drift, but somewhere 
between latitudes 20° and 30° (north or south) the 
motion becomes directly poleward and then inclines 


1 The stocns of the Bay of Bengal and Arabxan Sos a to behave 
поппаПу m thr but the t land mass to the does not allow 
them to survive long enough to more than tbe frst third or half of 
the typroal path. 
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towards the east; becoming north-easterly on leaving 
the northern tropics and south-easterly on leaving the 
southern tropics. It should be noted that within the 
tropics the movement is clearly not in accordance with 
the prevailing winds of the. region through which the 
storm is passing, and is more often than not almost 
directly opposed to those winds,? but on leaving the 
tropics, when the storm begins to lose its tropical 
characteristics and take on those of the ordinary 
temperate ‘ depression,’ the motion, in the case of the 
cyclones of the North Atlantic and the China Seas, 

as в rule to be that of the prevailing winds, 
between about latitudes зо° and 5o? N. 

To return to the important subject of their place 
and time of origin: whatever the process may be 
whereby а cyclone begins to form in а region of light 
and variable winds, there can be little doubt that their 
whirling motion is due to the deflective force of the 
earth's rotation. Now this force varies as the sine of 
the latitude, and is therefore inappreciable for some 
degrees north and south of the equator; this fact 

explains why cyclones seldom originate within 8° of 
the equator. The reason why the time of maximum 
frequency is normally just before the autumn equinox 

pears to be that one of the necessary conditions for 
the formation of & cyclone is a discontinuity between 
distinct wind systems, and this wil be found at a 
suitable distance from the tor when the equatorial 
belt of calms (the doldrums) is nearly at its farthest 
from the equator, ѓе. not long after the summer solstice, 
the maximum being retarded somewhat because the 
greatest warmth of the ocean is normally attained 
about two months after the solstice. In the case of 
the Indian cyclones there is a double maximum, one 
in early summer and the other in autumn ; in this case, 
the controlling factor is clearly the presence or absence 
of the necessary discontinuity of wind, the warmth of 
the sea appearing to play little part in fixing the 
cyclone season. 

The above general description of tropical cyclones 
is based mainly upon & recent memoir of the British 
Meteorological Office which is in turn based upon all 
available contributions to the literature of the subject 
up to 1920. In the introduction to this work, Sir 
Napier Shaw attempts to the life-history of 
a tropical cyclone from its birth, as a result of the 
convection in suitable circumstances of hot moist air, 
to its death, when, having been transformed into a 
cyclonic depression of temperate latitudes, it is sur- 
rounded by cold dry air on reaching the polar regions. 
The convectional stage is developed in & very ingenious 
manner; а number of small convectional ' bubbles ' 
are assumed to unite into a single large ‘ bubble’; air 
is withdrawn over a certain area and is ' evicted’ in 
the upper atmosphere; the system quickly acquires 
one and begins 
to drift towards the west. In a theoretical sien 
Dr. H. Jeffreys, regards a combination of the two 
principal theories so far advanced to explain the 
origin of ome ai ‘ millpond eddy ' and the 
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* convectional' theories—as necessary for a complete 
explanation. 

Since 1920 several further contributions have been 
made to the literature of tropical cyclones. One deals 
with the region around the West Indies. Redrawing 
the tracks of all known cyclones in this area since 
1886, Mitchell found that no storm originated over 
the eastern two-thirds of the Caribbean Sea; many 
storms originated, however, south of the Cape Verde 
Islands, and some over the western third of the Carib- 
bean Sea. The deciding factor in tbis case, as for the 
Indian cyclones, appears to be the presence or absence 
of a discontinuity between conflicting winds; such 
a discontinuity is absent over the eastern two-thirds 
of the Caribbean Sea. Another interesting fact pointed 
out by Mitchell is that the cyclone of this area 
‘recurves’ (i.e. turns directly polewards) as soon as 
a trough of low pressure arrives to the north, irrespec- 
tive of the longitude and time of year. 

Another recent valuable publication deals statisti- 
cally with the tropical cyclones of Australia, without, 
however, contributing much that is new to the theory 
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of the storms.5 The last paper to which I shall refer 
is concerned with the dynamics of the formation of 
cyclones. Capt. Brunt follows Shaw in 1 
simple аа] convection of moist air as the initi 
stage, the energy for the subsequent violent winds 
being supplied by the latent heat of condensation of 
the water v& that is precipitated in the rising 
column of air before those winds arise. He lays stress 
on the importance of explaining how the removal of 
air from the centre of a developing.storm is brought 
about, and presumes that it is effected by the dis- 
charge of the column of rising air into strong upper 
wihds. : 


The verification or refutation of this and of the 
of cyclones 
that have been brought forward, which space does 
not permit me to describe, awaits а more complete 
knowledge of the temperature, humidity, and wind 
&t all levels in the regions of formation of cyclones, 
which are unfortunately in most cases just "where 
observations of any kind are most difficult to obtain. 


E AMAN. Hurnucanes and Related Storms” Ву S Visher and 
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Office, Mams Obterver, 1924. 


The Reported Conversion of Hydrogen into Helium. 


F HE current (September) issue of the Berichte of 

the German Chemical Society contains a paper 
by Profs. F. Paneth and К. Peters on “ The Tiu 
formation of Hydrogen into Helium," in which they 
describe in outline how they have succeeded in detecting 
the presence of very minute amounts of helium, of 
the order pf one hundred millionth of a cubic centi- 
metre, derived from hydrogen which had been absorbed 
by finely divided palladium at the ordinary tempera- 
ture. 

Theory indicating that this conversion would involve 
the liberation of much energy (64 хто! cal. from 4 
gram-atoms of hydrogen), the author's primary task 
was to find out if the change would take place without 
introducing en from outside, e.g. in the presence of 
'а catalyst ; and 1n order to be able to detect very small 
quantities of belium they elaborated the spectroscopic 
method in such & way that the limiting amount detect- 
able was ro^S-ro^* c.c., or 1071-1071? gm. Easily 
liquefiable gas was removed with liquid air and char- 
coal; oxygen was added and the hydrogen burnt on 
the surface of the catalyst; water-vapour and excess 


‘oxygen were removed with charcoal, and the residual _ 


gas was passed into a glass capillary-tube of o'r mm. 
section, which was surrounded with electrode-wires and 
placed before the slit of the spectroscope. E pre- 
caution was taken to exclude atmospheric helium ; the 
portion of the apparatus that was heated was sur- 
rounded with a vacuum-mantle and immersed in water. 
The presence of neon lines afforded a most valuable 
criterion of the presence of atmospheric gases; neon 
was never completely excluded, but the amount present 
was so small that it did not invalidate the author's 
main conclusion. 

The method is so delicate that the liberation of helium 
from а mixture of thorium B and thorium C was easily 
detected, while it is sufficiently sensitive to determine 
the presence of helium in а few cubic centimetres of 
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natural gas. By its means a natural gas containing 
o'19 per cent. by volume of helium was discovered 
in Germany, and steps have been taken to exploit 
it commercially, e Canadian natural gas from 
which helium is extracted contains o:33 per cent. by 
volume. 

Attempts were made to effect the transformation by 
submitting hydrogen to the action of a silent electric 
discharge in an ozone apparatus, and by passing a 
prolonged and powerful discharge through it in a 
Geissler-tube fitted with aluminium electrodes ; but no 
success ‘was achieved. Nor was the attempt to pro- 
duce helium by bombarding certain salts with cathode 
rays, as suggested by Lord Rayleigh, any more fertile, 
so that recourse was had to passing fairly large amounts 
of hydrogen—up to one litre—through heated pal- 
ladium, in the hope that at the moment of exit a fraction 
of the protons and electrons would combine to form the 
helium nucleus. In this case the indications were 
favourable, but the result was inconclusive owing to 
the presence of atmospheric neon, and the absence of 
any proportionality between the strength of the helium 
lines and the amount of hydrogen that was used. 

Finely-divided palladium, either as sponge, ‘ black,’ 
or palladinised asbestos, was then used to absorb 
hydrogen at room temperature, and after different 
intervals of time the hydrogen was combined with 
oxygen, as previously described. The residual gas ob- 
tained after & ra-hours' contact between palladium and 
hydrogen exhibited four or five lines of the helium 
Varie and only &'single neon-line ; there was also a 

istinct proportionality between the amount of helium 
observed and the duration of the time of contact. The 
activity of the different palladium preparations em- 
ployed varied considerably ; it invariably diminished 
with repeated use, but both the power of absorbing 
hydrogen and of effecting the transformation were 
restored by heating in hydrogen or oxygen, in a mixture 
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was observed with ium preparations that did not | activity was restored, although not to the origi 


absorb hydrogen, although preparations were occasion- 
ally obtained that absorbed hydrogen well but gave 
little of no helium, especially if the hydrogen had Been 
absorbed at a high temperature. 

The above results indicated that palladium prepara- 
tions that have long remained unused at room tem- 
perature should contain a little helium (not of atmo- 
spheric origin. Examination of a number of such 
specimens showed that helium was present in all is 
them, and in particular & en of 
bestos, which had been purchased from Kahlbaum ы 
years previously, was found to be relatively very rich, 

on of it containing 10-6 c.c: of practically pure 
helium. After this specimen had been heated to expel 
the helium, and treated with oxygen for twelve hours, 

"по fresh helium was detected, but at the end of five 
hours in contact with hydrogen a considerable amount 
of helium was found. This ent was ormed 
three times with the same result. The palladium, how- 


ever, gradually lost its activity; at the beginning it 


degree, in the manner described above. Finely 
divided platmum is less active than palladium, and 
the action of pyrophoric nickel is weaker still. 

The authors discuss fully the possible sources of error 
in their experiments, such as the ingress of atmospheric 
helium, the adsorptive capacity of glass for helium, the 
conceivable preferential adsorption of helium by 
ladium, ог by asbestos, and the possibility of helium 
being formed as a radio-active disintegration product 
of palladium ; all of which they consider to be excluded. 
The hydrogen and oxygen used by them contained less 
than o-oor per cent. of air. They were not able to 
detect any trace of the energy liberated during the 
transformation, and they point out that the amount 
set free from the’convergion of such small quantities 
of hydrogen—about 0:28 calorie—would be extremely 
difficult to detect, and particularly so if thermal changes 
due to absorption or formation of compounds also take 
place. They incline to the view that the liberated 
en is more likely to appear as radiation, e.g. as y 

И тауз; than as heat. 





produced helium at the rate of 1073-107" c.c. per йау; 


News and Views. 


Оке of the subjects discussed at the recent World 
Power Conference at Basle was the exchange of 
electrical energy between countries. Ап interesting 
example of this interchange of energy occurs between 
Denmark and Sweden. Submanne cables crossing 
the Sund Straits transmit power at 25,000 volts and 
50,000 volts respectively. When the water supply 
in Sweden is abundant they carry the excess hydro- 
electric power to Denmark, and when Sweden suffers 
from water shortage they convey thermally generated 
power in the reverse direction. It was pointed out 
that some countries, Switzerland for example, have 
great water power resources but yet are very unwilling 
to export electric power, and set up high tariffs. 
One of the reasons for their action would appear to 
be that, in the opinion of some Swiss engineers, 
Switzerland is destined to become ‘one of the im- 
portant centres for carrying out electrometallurgical 
and electrochemical processes on a large scale. In 
their opinion, the sale of electrical energy abroad 
helps the establishment of those industries outside 
their own frontiers and so is not in the national 
interest, Another objection is that the export of 
electricity ın bulk to foreign countries will gradually 
subordinate Switzerland to these countries; the 
foreign capital introduced being conceivably & source 
of danger. Mr. Niesz of Baden held that these 
objections have no real foundation. The majority 
of the engineers present agreed that it is desirable 
that the authorities in different countries should 
place no obstacle in the way of & free interchange 
of electrical energy provided that economic conditions 
are favourable. 


Mr. ALAN СовнАм alighted on the Thames opposite 
the Houses of Parliament on October 1, thus dom- 
pleting his latest flying achievement. In recognition 
of his services to aviation the King has conferred upon 
Mr. Cobham the honour of knighthood (K.B.E). His 
three long-distance flights are a notable advertisement 
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for commercial aviation. The De Havilland-50 aero- 
plane, with Armstrong-Siddely * Puma" engine and 
interchangeable floats and wheels, was designed for 
flying in countries with undeveloped transport 
services, where lake, river, or sea offer natural alight- 
ing places. An aeroplane of this type was flown to 
Rangoon and back. The same aeroplane fitted with 
the more powerful “ Jaguar " engine was flown to the 
Cape and back. Finally, the same aeroplané and 


‘engine, after overhaul and fitting of forged '' Y-metal"' 


aluminium pistons, was flown to Melbourne and back, 
floats being fitted as far as Port Darwin, wheels for 
trans-Australian flying. The structural alterations 
required for the heavier engine, if any, are not known, 
but the following are some of the main characteristics : 








Jaguar (Кафа). 
Engine, 
Spad, 13 m. 14 су (алг 
cooled). 
Surface, 41 m?. 2 290 kw. 
Total wgt, 1770 kgm. 1yoorpm ' 
Speed, 180 km. Љг. . 360 kgm. wgt. 





The last of the three flights was equivalent to flying 
800 km. every other day from June 30 to October 1, 
a high feat of personal skill and endurance, and an 
equally remarkable record of aeroplane and engine 
performance. 


Tue specificity of quinine in curing or relieving the 
symptoms of malaria has long been known. At the 
present time, the chief drawback to its use is its cost, 
due in part to the few areas in which the bark yielding 
the highest proportion of this alkaloid can be culti- 
vated and in part to the restriction of output. Other 
drugs have therefore been tried in the treatment of 
this disease; the other crystalline alkaloids present 
in the more common variety of bark, quinidine, 
cinchonine, and possibly cinchonidine, have been 
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Shown by Fletcher to be nearly as efficacious аз 
quinine itself (see Br. Med. Jowrn., 1926, vol. i. 
p. 154), and their use therefore should result in a 
considerable reduction in the cost of treatment. On 
the other hand, no synthetically prepared compound 
has so far been found to be of value, but this statement 
may soon be no longer true if the report from Germany 
which appeared in the Timss of September 25 is 
confirmed. The new drug is called ‘ Plasmochin,’ 
and has been tested both experimentally in birds 
and animals and also clinically of endemic malaria 
&nd in cases of general paralysis of the insane who 
have been submitted to the malarial treatment. This 
treatment consists in infecting the patient with one 
form of the malarial parasite, and after a week or two 
curing him with quinine; great improvement of the 
original symptoms has resulted in many cases. The 
drug appears to be non-toxic, but caution is expressed 
as to whether it will replace quinine completely in 
the treatment of malaria. It has, however, been 
found to destroy the crescent forms of the ' malignant ' 
tertian parasite within five to seven days. It is 
. poesible that it may form a useful adjunct to treatment 
with quinine or the other cinchona alkaloids. 7 


Mr. С. N. HuuPHREYS, of the Uganda Survey 
Department, has recently led two expeditions to 
Ruwenzon; he has climbed most of the chief peaks, 
.and made an extensive examination of the range. 
His first expedition in February of this year was 
hampered by bad weather, but he climbed Mount 
Speke and the peak Vittorio Emanuele, and an un- 
named peak; and the expedition achieved the first 
crossing of the range from east to west; it used a 


pass near Mount Geesi, and discovered three pew 


lakes, of which the largest is two miles long. The 
second expedition in July had better weather, and 
the party climbed both the peaks Margherita and 
Alexandra on Mount Stanley, some of the higher 
peaks on Mount Baker, and Mount Luigi di Savoia. 
Tho expeditions made some natural history collections. 
A preliminary account of the journeys was given by 
Mr. Humphreys in a lecture to the Uganda Literary 
and Scientific Society on August 27 last. 


Tue British Aquarists' Association has just held 
it first exhibition in the British Sea Anglers’ rooms 
in Fetter Lane, London, E.C.4. Judging by the 
exhibits alone, one would gather that the primary 
object of the Association is the study of the elegant 
and comfortable management of freshwater verte- 
brates, and the provision of expert advice to its 
members on the construction and maintenance of 
aquaria. A glance through the Amatewr Aquarisi 
and Repititan Review, the official organ of the Associa- 
tion, however, shows that it has much wider biological 
‘interests in the structure, habits and life-historiea of 
aquatic organisms generally. 
it was natural that the goldfish family and the quainter 
and more ornamental water vertebrates should pre- 
dominate, and we were surprised to find four healthy 
specimens of such a rarity as Proteus in one aquarium. 
The exhibition gave special attention to the problem 
of the respiratory balance. The mechanical method 
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was represented by a recurrent mphon fountain of 
simple make, an aerating cylinder in which a pump 
is used to develop air-pressure sufficient: for twelve 
hours’ aeration, and a fish aquarium with a sluice 
under the perforated floor which flushes away the 
accumulated débris without disturbing the water 
above. Biologists who prefer the plant-animal 
balance would be interested to find that such a large 
variety of aquatic plants from all over the world can 
now be purchased from dealers in London. The 
experience of the Association should prove of value 
to biologists intending to do experimental work with 


living aquatic animals. 5 


Tre work of the Building Research Station of the 
Industrial Research Department is described in а 
ten-page pamphlet issued by Н.М. Stationery Office. 
Originally housed in temporary buildings at Acton, 
this station has now been transferred to permanent 
quarters &t Garston, near Watford, which change 
admits of considerably increased activities. The 
highly technical problems involved in modern building 
are often insufficiently appreciated. These problems 
refer not only to the purely engineering, constroctional, 
and accessories features contained in most large 
buildings but also embrace developments in the use of, 
and в scientific knowledge of, the materials which are 
popularly associated with ordinary building. To 
elucidate these matters, the co-operation of the 
chemist, physicist, architect, and engineer is necessary. 
As is pointed ont, quite apart from the general claims 
of this industry to a share in the efforts of the 
scientific worker, the country is involved in huge sums 
spent upon housing; and it is 1n, the national interest 
that every effort should be made to utilise science in 
the interests of real economy in construction. By 
arrangement with other institutions, the station 
carries out special researches in addition to the work 
within its own walls, and is prepared to deal with 
problems for private individuals at arranged fees. 
Included in the scope of its work is the collection 
and co-ordination of current results of рып 
from other sources. 


DumriNG the week-end September 24-27, the third 
conference of the Aseociation of Special Libraries and 
Information Bureaux was held at Balhol College, 
Oxford. The immediate object of the Association is 
the preparation of a directory which, with suitable 
classification, will direct attention to the sources 
where special collections of books or other materials 
have been brought together, whether these be in 
public libraries or in private collections. This task 
is a large one, and 1t 18 being assisted by a grant of 
20094. from the Carnegie United Kingdom Trust. 
Information bureaux are now being rapidly founded 
in connexion with many industrial and commercial 
enterprises, and several of the papers and discussions 
at the conference dealt with these developments. 
Papers dealing with the collection of technical infor- 
mation and its utilisation by research associations for 
the benefit of manufacturers in different branches of 
industry were also read. The Association is keeping 
in close touch with foreign sources of information, 
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and is securing liaison with. similar developments 
abroad. At the conference, Dr. de Vos Van Steenjiwk 
gave an account of the work of the new International 
Institute of Intellectual Co-operation at Paris. The 
Association, in preparing the directory and acting as 
a clearing-house for sources of information, is rapidly 
placing itself in & unique position to offer valuable 
service, which will doubtlees attract а large member- 
ship from professional and business circles. Further 
information on the Association's work can be obtained 
from 1ts office at 38 Bloomsbury Square, W.C.1. 


Dr. D. С. HocaRTE in '' The Twilight of History," 
a lecture delivered as the eighth Earl Grey Memorial 
Lecture at Armstrong College, Newcastle, in February 
last, and now published by the Oxford University 
Press, suggests a new orientation in approach to the 
problems of the obscure period between the downfall of 
the second Late Minoan kingdom in Crete and the rise 
of Hellenism. He does not regard the decadence in 
art which is to be observed in this period as necessarily 
implying a set-back in civilisation. While he would 
agree with the late Sir William Ridgeway in the view 
that Minos was not ‘Minoan’ at all, and did not 
participate in the civilisation named after him, he 
would not concur in calling him the ‘ destroyer.’ 
Neither the Achæan nor the Dorian invasion, on his 
view, was catastrophic. He argues that pre-eminence 
in artistic products is an accompaniment of an 
anstocratic regime based upon a subject population 
of inferior culture, whereas the decadence in artistic 
motives which follows Late Minoan II., being accotn- 
panied by umproved technique, for example 1n pottery, 
pouts to the subetitution of the artisan for the artist, 
and & wider diffusion of culture among the people at 
large. The wider distribution of Minoan products indi- 
cates а period of expansion rather than dispersal and 
the development of an export trade which brought the 
Greek world into contact with the fertlising influence 
of the Oriental. Dr. Hogarth concurs in the view that 
the break up of the Mycenzgn Empire was due to the 
Dorians, but so far from regarding this as the be- 
ginning of a ' Dark Age,’ he looks upon the isolated 
communites under hereditary nobles which they 
founded as the precedent condition of the evolution 
of the Greek city state. A brief summary does less 
than justice to Dr. Hogarth's sanity of outlook and 
his sense of proportion. А careful study of lus 
stimulating lecture might perhaps serve to curb some 
of the wilder flights of enthusiagm which, apparently, 
fail to surmount a wall erected somewhere about 
776 B.C. 


Ix connexion with the opening of the reorganised 
public exhibition galleries of the Imperial Institute, 
Mr. Arthur M. Samuel, Parliamentary Secretary of 
the Department of Overseas Trade, addressed a well- 
attended meeting of head teachers of schools in the 
London area, held in the great hall of the University 
of London on the evening of September 28. The 
Hon. W. G. A. Ormsby-Gore, Under-Secretary for 
the Colomes, and the Duchess of Atholl, Parliamentary 
Secretary to the Board of Education, also addressed 
the teachers. The galleries were opened to the 
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public on the following day. The present system of 
arrangement, which has been introduced by the new 
director of the Institute, Lieut.-General Sir, William 
Furse, has as its main object the development of the 
educational value of the collections, which are planned 
to illustrate as completely as possible the economic 
and physical geography of the overseas countries of 
the Empire. The plan of arrangement which has 
been adopted for the courts is in keeping with modern 
ideas in regard to the teaching of geography. Maps 
and models in relief illustrate the topography and 
configuration of the country, the distribution of rain- 
fall and other important features. Wherever pos- 
sible or appropriate, space is devoted to exhibits 
illustrating the ethnology of the country, and the 
visitor then passes to a series of show cases in which 
are displayed selected natural products апа manu- 
factures of the country, particular attention being 
given to new products and developing industries. 
Complete series of samples for inspection by commer- 
cial men and others are to be arranged in special 
sample rooms. Exhibits illustrating the oppor- 
tunities for sport are also a feature in certam courts. 
Full use has been made of the experience gained at 
the Bntish Empire Exhibition 1n developing effective 
means of display, a notable example bemg the 
installation of a striking series of finely executed 
dioramas which portray scenery and natural features, 
industries, and sport. Tbe scheme has not yet 
reached its full development in all the courts, but it 
Чв clear that the reorganised galleries should prove 
of great value for teaching purposes and at the same 
tme offer & most attractive display to the general 
public. . 
Тнк Empire Cotton Growing Review, vol. 3, No. 3, 
July 1926, continues to publish interesting accounts 
of the possibilities of cotton-growing in various 
tropical dependencies overseas. Mr. С. F. Keatinge, 
revisiting South Afnca in 1925, finds that the pro- 





.duchon of 1000 bales in 1919, із now 10,000, but 


would have been more but that many farmers have 
been discouraged as the result of drought in 1924, 
excessive rain in 1925, and insect pests at all times. 
Where, however, cotton is grown continuously on the 
same land for а series of years, a slow accumulation 
of pests is to be expected. Cotton prospects in Papua 
and in New Guinea are discussed by Mr. G. Evans. 
This number of the journal contains the second part 
of an article of more general interest to agriculturists, 
in which Mesers. Е. І. Engledow and С. Udny Yule 
discuss the principles and practice of yield trials. 
This discussion, which deals with the many difficulties 
of such yield trials in & critical and yet practical 
spirit, will be of very general value; the authors 
state that the form of their paper is the result of 
their experience in training six generations of ‘ cotton 
men ' at the School of Agriculture, Cambridge: The 
Empire Cotton Growing Corporation has also pub- 
lished separately a very full report by CoL C. N. 
French upon cotton-growing in Nigeria, which is a 
very interesting discussion of the problems of cultiva- 
tion, transport, and marketing which arise in a 
territory where cotton is grown by native farmers. 
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The report is a striking tribute to the work of the 
Director of Agriculture, Mr. Faulkner, and his staff. 
We have received a copy of No. a of Continental 
Metallurgical and Chemical Engineering, a publication 
.in English, issued by the Dr. Joachim Stern Verlag 
in Berlin. This periodical is devoted, to metallurgical 
апа chemical subjects, and the number received, 
which is that for September, contains the first part 
of an article on the cutting and turning of metals, 
describing important experiments now in progress 
in the Technische Hochschule of Berlin with the 
object of determining the forces in action at the 
cutting edge of the tool and the mechanism of the 
cutting process. Another subject which is treated 
in detail is the extraction of radium, vanadium, and 
uranium from carnotite, whilst the manufacture of 
ruby glass and the production of synthetic camphor 
are also topics which receive notice. The review of 











current literature is, in this number, confined to' 


chemical ада metallurgical papers from French and 
German periodicals. On the commercial aspect, the 
most interesting article is one describing the move- 
ment for the formation of & continental iron and 
steel syndicate, containmg an account of’ the steps 
which have been taken in this direction in various 
European countries, mainly with the object of counter- 
ing the efforts of the great American steel-marketing 
organisations. The new periodical is associated with 
the Metallborse. 

Тнк issue of the Physikalische Zettschrift for July 
15 contains a portrait of the late Prof. Otto Lummer 
and an account of his life and work from the pen of 
Prof. E. Riecke.. Otto Lummer was born in Gera on 
July' 17, 1860, studied mathematics and physics at 
the Universities of Thbingen and Berlin, obteined 
the degree of doctor at the latter in 1884 and acted 
as assistant to Helmholtz at the University until 1887, 
when he followed his chief to the newly, established 
Reichsanstalt at Charlottenburg. He lectured at 
Berlin from 1901 until 1904, when he became professor 
of physics at the University of Breslau. He died 
suddenly on July 5, 1925. Throughout hus life he 
was a skilled experimenter and an attractive lecturer. 
The work for which he 1s best known was done 
while at the Reichsanstalt—the invention of the 
Lummer-Brodhun photometer in 1889 and the 
Lummer plate in 1902, the accurate measurement 
of the ratio of the specific heats of gases with Prings- 
heim in 1887-1898, and the measurement of the 
emission spectrum of a black body also with Prings- 
heim in 1899-1900, which furnished Planck with the 
starting-point for the quantum theory. His work 
while at Breslau was concerned mainly with photo- 
metry and its industrial applications. р 

THE annual report of the Field Museum of Natural 
History, Chicago, for 1925 contains, as usual, much 
to make museum workers in Great Britan think. 
Take, for example, the expeditions during the year: 
there were three making archeological collections— 
in Mesopotamia, Egypt, апа Peru; two making 
ethnological collections—in the neighbouring states 
and in Madagascar; three dealt with various branches 
of botany—in Peru, Chile, and Britsh Guiana; one 
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sought for fossal vertebrates in Argentina; the 
Roosevelts led a general zoological expedition through 
the high lands of central Asia; and. four other zoo- 
logical expeditions worked in Central Afnca, Southern 
Georgia, Saskatchewan and Alberta, and British 
Columbia. Out of the’ 21 collectors thus engaged 
eight were members of the ordinary scientific staff, 
very nearly one-third of the whole. What one 
ponders over is how the staff manages to deal with 
the mass of maternal that is pouring ın. That it does 
deal with some of it in а highly successful manner is 
clear from the photogravure plates of various exhibita, 
such as the man-eating lions of Tsavo and the repro- 
duction of а flowering cactus from Brrtish Guiana. 
These plates, it should be mentioned, are all produced 
1n the museum, and are but one example of its unusual 
activities. Many solutions of our problem suggest 
themselves, but one seems certain : the museum must 
employ many highly-skilled technical asmstants. We 
should hke to see a complete establishment hist, with 
the rates of pay. . 

THE Royal Meteorological Society has lately issued 
the first three numbers of a new series of publications, 
entitled Memoirs, in which it is intended to include 
the more technical papers printed by the Society. 
Such papers have hitherto appeared in the Quarterly 
Jowrnal of the Society, which is circulated to all the 
fellows, but with the recent growth in the mathematical 
and technical developments of meteorology, this 
course has been judged less suitable than the new 
plan now adopted. The Quarterly Journal is intended 
to make a wide general appeal to those interested in 
meteorology, and will continue to include a large 
number of the papers submitted to the Society, ' 
together with other meteorological notes and articles : 
but the more technical and difficult papers, which, for 
reasons of economy, will be sent only to those fellows 
who indicate their special interest in these papers and 
express a desire to receive them, will be noticed in the 
Quarterly Jowrnal only by title or in abstract. The 
Society, Шке most other publishing scientific societies, 
finds the fmancial difficulties due to increased cost of 
printing enhanced by the growth ш the number of 
papers presented to it, and this new departure is 
rendered possible only by the aid of a share of the 
recently increased Government grant for scientific 
publications, administered by the Royal Society. 

Orpzrs of the Committee of Privy Council have 
been issued by which Dr. Charles J. Martin, Directar 
of the Lister Institute and professor of experimental 
pathology m the University of London, and Sir 
Frederick С. Hopkins, professor of bio-chemustry in 
the University of Cambridge, are appomted members 
of the Medical Research Council into the vacancies 
caused respectively by the death of Lieutenant- 
General Sir Wilham B. Leishman and by the retre- 
ment of Prof. T. R. Elliott. 

Mr. W R. Тномвок, formerly a member of the 
staff of the Royal Agricultural College, Cirencester, 
has been appointed by Messrs. Fertilisers Sales, Ltd., 
Adelaide House, King Wilham Street, London, Е.С 4, 
to be director of propaganda for calcium cyanamide 
in Ceylon. 
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Тнк Chemical Society is publishing a series of 
photographs of eminent chemists, reproduced by а 
photo-lithographic process. So far eight are avail- 
able: Bunsen, Emil Fischer, Hofmann, Mendeléeff, 
Pasteur, Sir Wilham Perkin, Ramsay, and Roscoe. 
The portraits should be admirable and inspiring deco- 
rations for chemical and other laboratories. 


Еком the fifty-aixth annual report of the Newport 
(Mon.) Public Libraries, Museum, and Art Gallery, 
for 1925-26, we learn that a new building for the 
Museum and Art Gallery is as urgently needed and 
as far off as ever. Meanwhile valuable objects of 
art and science, which should find a home in Newport, 
are directed elsewhere, and the educational activities of 
the Museum are hampered for want of а lecture room 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—A medical 
practitioner as bacteriologist for the City of Salford— 
The Medical Officer of Health, 143 Regent Road, 
Salford (October ri). Ап assistant lecturer in the 
principles of teaching (logic, psychology and ethics) 
at the Glasgow Training Centre of the National 
Committee for the Training of Teachers—Director 
of Studies, Training Centre, Jordanhill, Glasgow 
(October 16). Ап assistant pathologist at the Royal 
Free Hospital and London School of Medicine for. 
Women—-The Secretary, R.F.H., Gray’s Inn Road, 


of Medicine for Women, Hunter Street, W.C.1 
(October 18). A professor of mathematics, a reader 
in physics and a reader in chemistry at Raffles College, 
Singapore—The Board of Education or the Scottish 
Education Dept, Whitehall, S.W.r (October 22). 
A lecturer and demonstrator in chemistry and & 
lecturer 1n pharmacy in tbe University of Sydney, 
New South Wales—The Agent-General for New South 
Wales, Australia House, Strand, W.C.2 (October 30). 
An Editor for ''Science Abstracts" having a know- 
ledge of physics, electrical engineering and foreign 
languages—The Secretary, Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, W.C.2 
(November 8). An assistant curator in zoology in 
the Bristol Museum and Art Gallery—The Director 
(November 15). A State mining engineer to the 
Western Australian Government—The Agent-General 
for Western Australia, 115 Strand, W.C.2 (November 
30). The “J.C. White” lectureship in bacteriology 
in the Queen's University, Belfast— The Secretary 
(December 1). A teacher of biology at Gordon 
College, Khartoum—The Sudan Government Offices, 
Wellington House, Buckingham Gate, S.W.1 (marked 
“Teacher of Biology "). A warden of the Ellis Llwyd 
Jones Hall of Residence for Women Students, Victoria 
University of Manchester— The Registrar of the 
University. Alecturer in mathematics at the Chelsea 
Polytechnic— The Secretary, Chelsea Polytechnic, 


W.C.1, or The Warden and Secretary, London School ! Manresa Road, S.W 3. . 


| Our Astronomical Column. 


THE METEORIC PHENOMENA OF SEPTEMBER 6.—Mr. 
W. F. Denning writes that, with reference to the 
meteoric phenomena observed on Monday, Sept. 6, 
though there were probably two different meteors 
seen at about 204 45™ G.M.T., the various observa- 
tions are not sufficiently definite to determine the 
real paths with certainty except in one case. This 
refers to the great fireball which was directed from 
the north-east and passed over Yorkshire from the 
North Sea to disappear finally over Matlock, Derby- 
shire. Its Height was from 60 to 28 miles, path about 
133 miles, and velocity 15 miles per second. The 
radiant point was near e Persei over the north-east 
horizon at the time of the fireball's appearance. 

Statements have кре in the n pers that 
& London hotographer аваа muniber ор pus 
balloons earlier in the same evening^ Those were so 
arranged as to acquire altitudes of about 5000 feet 
and to explode finally with t noise and hght. 
The originator of the scheme that he sent the 
balloons up аз an ‘amusement’ and ' experiment, 
and claims that the supposed meteors and curious 
flashes observed on the same evening were the 
products of his experiment. This claim cannot apply 
to the Yorkshire fireball at least, which gave a 
dazzling illumination, occasioned loud detonations, 
and caused buildings to vibrate as during an earth- 
quake. A small gas bag could scarcely induce results 
of this character. 


DESIGN oF A 25-FOOT REFLECTOR.—There is no 
finality in telescope design, and Mr: F. G. Pease, of 
Mt. Wilson Observatory, pronounces that tho makin 
of a iet mirror is quite within the bounds 
possibilty, and gives a design for such an instrument 
and its dome in Publ. Asir. Soc. Pacific for August. 
He makes the focal length only 3 3 times the aperture, 
so that the dome has only twice tbe span of that 
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of the Hooker telescope. The estimated cost is 
I2 millon dollars. Various materials are suggested 
Íor the mirror: glass, pyrex, obsidian, stainless steel ; 
Mr. Pease is not without hope that an alloy may be 
found with a low coefficient of expansion like invar, 
but superior 1n reflective power. 

The proposed instrument would carry a 70-foot 
interferometer. Mr. Pease considers that the climate 
of Mt. Wilson would permit of the effective yse of 
such an instrument on nearly аз many nights as the 
roo-inch Hooker telescope. 


CATANIA OBSERVATORY.—This observatory under- 
took the photography of the rone +46° td + 5» of 
the Astrographic Catalogue. The printing of its 
results 1s Such 1n arrears, owing to shortage of funds 
since the War and frequent changes of directors 
(A. Ricco died іп 1919 and B. Viaro in 1922), but 
the appearance of Vol. 2, Part 2 will be welcomed. 
This extends from declination +47° to +49°, and 
from R.A. 35 to 6h. There are 48 pages of catalogue, 
with an average of about 120 stars on each, going 
down to mag. 12-2 (photographic). The information 

iven is fuller than in most astrographic catalogues, 

A. and десі. being given for all stars (to озо: and 
œ"), also meridian positions and spectra for 
all stars for which they are a Бе. ere 18 
difference of opinion as to the advisability of thus 
increasing the size and cost of the work, but there 
can be no question that it makes the catalogue 
much more convenient for reference. 

The Annuario of the Observatory for 1926 contains 
drawings of sunspots and prominences by G. Favaro, 
and of Mars (opposition of 1924) by M. Maggini. 
The latter show an unusual do Dur of small round 
marlungs, both bright and dark; some of the former 
may be clouds. A bright bridge crosses Syrtis 
Major, a feature that others have noticed at times. 
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Research Items. 


. ` ANALYSIS oF PRRHISTORIC BRONZzE.—Mr. A. Leslie 

Armstrong publishes, in Mas for September, a number 
of analyses of bronze implements and founder's metal 
made by Prof. Desch in connexion with the work of 
the Bronze Age Implements Committee of the British 
Assoemation. A ve found at Windsor 1n 1864, 
formerly ın the Hull Museum and now in the Ash- 
moleum Museum, Oxford, was one of the most 
interesting of the objects examined. Its metal had 
an abnormal кунеш, and on analysis 1t proved to 
contain 80 mu en and sulphur that the metal 
was '' hopelessly brittle " and could only be regarded 
as а founder’s failure. The figures were copper 78:79, 
tin 16:49, nickel 0:49, lead 0:09, sulphur 0:68, total 
96:54. Three implements from a hoard found at 
Westcroft, Shelf, near Halifax, were also brittle owing 
to excess of sulphur, the analysis of one revealing 1-50 
of sulphur, copper 86:32, tn 12:134. The E orpe 
Hoard of thirteen socketed celts, a gouge, and three 
lumpe of metal, now in the Hull Museum, was also 
examined, and revealed the surprising fact that the 
metal was practically pure copper, a condition 
unusual in English objects. The celts are unfinished 
foundry specimens and the analyses of three samples 
were cally identical, showing 98 to 99 per cent. 
of ү A socketed celt, however, from the same 
hoard showed the remarkgble result of copper 66-88, 
tin 10:54, and lead 22:36. Such an amount of lead is 
probably unique. 


THE ‘A’ CEMETERY at KISH, MESOPOTAMIA.— 


The Field Museum, Chi , has undertaken the 
publication of the technical безе on of the pottery, 
metal, and stone implements, and other details of the 
more material side of the archzological discoveries of 
the Field Museum-Oxford Uni ty Expedition to 
Kish. The first part, Vol т, now issued is by 
Mr. E Mackay, the.excavator, and deals with the 
finds in the ' A' cemetery, close to, and south of, 
the Ingharra series of mounds. This site was partially 
excavated between January and March 1924, when 
thirty-exght graves were ed. The finds presented 
many points of particular interest. On the site, which 
awaits further excavation, was a large building of 
plano-convex bncks, which had afterwards been 
enlarged, and after & considerable lapse of time the 
addition was repaired. The burials are: dated at 
about 3000 в.с., when the buildings had fallen into 
a state of decay. The skeletal remains show that 
though the legs were bent, the bodies were not 
interred in the ' crouched’ position and there is no 
indication of a rule of onentation. The pottery 
includes new and im t types, the most striking 
being the handled which is unique in Meso- 
potamia or elsewhere found in nearly ү grave. It 
1з made in three pieces repe ge , the chef 
расо а е handle, which is hollow, and 

as the face and breasts of a female in clay applied 
to it. Itis clearly ın origin a spout, as in some cases 
the cavity of.the handle communicates with the 
interior of the jar, and in no case is the handle 
actually secured to the тїш. Nearly every grave was 
supplied with a г brazier made in two pieces. 
М g quite like them has been found excepting 
the Hitüte ' cham e cupe' of Bronze Age date, 
апа а vessel from the prehistoric burials of southern 
India conjecturally dated 2500 s.c. Copper imple- 
ments were numerous, especially knives and daggers. 
They were beaten out of thin sheet metal and as 
za kea too light in weight for actual use, were 
probabiy made for funerary purposes. Curious 
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implements of sickle shape of which the use is difficult 
to determine may, it 1s sly ap have been used 
i on the seals, as usual, throw 


as strigils. The 
hght on the gen culture of the period. The 
fauna su a semi-and climate such 


as that of South Africa, and it 18 interesting to note 
that an antelope apparently was domesticable. 


Forest ECOLOGY IN SwEDEN.—The Swedish Insti- 
tute of Experimental Forestry in 1923 acquired two 
forest areas in Vasterbotten, northern Sweden, for 
scientific studies. Kulb&cksliden is about four square 
mules in area, and Svart et is slightly smaller. In 
" Excursion Handbook" No. тт of the Institute, 
the geol and vegetation of these forest areas are 
геа Dy Mesars. O. Tamm and. C. Malmstróm, 
with maps of the soil and vegetation formations. 
Over the greater of the areas the plant com- 
munities have ered no interference = human 
agency. The predominant tree is the Scots pine, but 
there 18 a considerable proportion of spruce. From 
an investigation of fosml pollen in peat bogs M. 


,Malmstrom beheves that pine and birch used to 


revail, while spruce was absent or rare, and did not 
me an important forest tree until perhaps four 
ewe years ago. Spruce pollen increases сару 
amount in later deposits, suggesting a rapi 
уаш ot dus tee At tie mane dine йш aad 
lime disappeared. Spruce seedlings have an advan- 
tage over pine and birch in needing very little hght. 
Thus as competition and crowding increases, the т 
18 best FE to hold its own. On the other : d, 
ce has lees resisting power than pine against forest 
, 80 that after a fire the pine again has a chance: 
until eventually crowded out once more by spruce. 


Kapor.—The Bulletin of the Imperial Institute, vol. 
24, No, І, 1926, has an article, with bibliography, upon - 
the шон of ро of this fibre within the 
British Empire. e tree producing kapok, Erio- 
dendron anfractuoswm, belongs to the natural family 


Bombacacee and occurs in many tropical parts of the 
British Empire, but practically the entire commercial 


abet te of the fibre ig obtained from Java. On в 
re tively small scale it has been cultivated with 
success in on. The hairs in kapok are attached 


to the inner wall of the capsule and not to the seed 
itself, во that the separation from the seed їз much 
more easy than in the case of cotton. The hair cells 
are full of air and light, and as they are un- 
permeable to moisture they are used throughout the 
world for the manufacture of life belts and similar 
appliances, but the chief use of kapok at present зз 
for cushions, mattresses, etc. Hitherto great 
difficulty been experienced in spinning kapok, 
owing to the smooth, slippery surface of the fibre, 
wben this difficulty is overcome the yarn may not be 
strong enough for some purposes, but.in the produc- 
tion of good non-conducting fabrics and in other 
directions kapok may find an extensive field of employ- 
ment. The seed is rich in oil, and m thé Dutch Hast 
Indies forms an important source of revenue. Cult- 
vation of the kapok tree seems to offer few difficulties - 
in а suitable chmate, апа proton either from 
seed or cuttings, is & simple matter. 


Funci.—The i of Agriculture and Fisheries 
has published 25 coloured plates, of a few (sixteen) of 
the edible British fungi and also of nine of the more 
dan us poisonous species (London: H.M.SO). 
This handbook replaces a former edition, now out of 
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rint; names and description have been brought up-to- 
te, and seven new plates inserted, four of more 
common species 1n place of rare es now omitted, 
three as more representative ill tions of the same 
es than the figures in the former handbook. The 
illustrations are clear and the description as non- 
technical as possible, but it is dou whether it 18 
advisable for any but the competen nire to 
range во widely in his diet of fungi. The dbook is 
very arap Bt 3s. in S/Cloth Boards or 2s. Se мен 
Boards. the Annals of the Royal Botante dens, 
Peradeniya, vol. 10, 1, T. Petch continues his 
“ Additions to the Ceylon Fungi," whilst the Kew 
Bulistin, No. 7, 1926, contains an account of the 
Fusaria of Jamaica, by С. С. Hansford. Dr. Paul A. 
Murphy and Robert M'Kay have a paper apon the 
downy mildew of onions (Peronospora Schieidemi, 
U ) 1n the Sesentific Proceedings of the Royal Dublin 
S , vol. 18 (N.S) No. 22, 1926. Perennatin 
mycelium in the bulbs seems to be the main meth 
which this disease hibernates in Ireland. In the 
vansactions of the Royal Scottssh Arboricultural Society 
Dr. Malcolm Wilson, with collaborators, publishes 
brief notes upon Rhwuosphera Kalhhofí Bubák, as 
a cause of defoliation in conifers, and upon Rkabdo- 
clins Pssudotsuga Syd., a new disease of the Douglas 
fir in Scotland. ` ~” 


Brock Lava AND Rory Lava.—It 18 wel known 
that there are two contrasted of lava flows 
known as аа or block lava and p hoe or ropy lava. 
The rough surfaces of the former are moderately 
crystaline, whereas the latter is covered with a 
smoother layer of glass which varies in vesicularity 
from a continuous solid to a froth. A flow frequently 


starts as hoe, especially where the rate of flow 
1s not too high to permit skins of chilled glass to form 
over the , while further on аа is formed. This 


e occur where there is an increase of slope giving 
turbulent conditions, or when the underlying lav& 
stream has begun to crystallie x br it can no 
longer advance in a completely liquid state ^ At 
Mauna Loa most of the pakoshos is formed during the 
declining phases of activity; crusts then form over 
the lava, which flows slowly in tunnels and advances 
by рыза oo bright toes along the front of the 
stream. in turn rapidly crust over, and the 
conditions are very different from the raging torrents 
with which the flank eruptions often begin. i- 
ments carried out by O. H. Emerson, and recorded 
“in the Am. Jowrn. Sci. for August, together with 
many pertinent field observations, converge in 
showing that aa lava is essentially due to crystallisa- 
tion of the mass while it is flowing. It is concluded 
that the controlling factors in determining the final 
appearance of a lava flow аге mamiy mechanical, 
such as the thickness and viscosity of the flow, its 
d of crystallisation at any given time, and its 
velocity. It has been thought that aa 1s formed by 
containing and releasing more gas than , for 
the bursting of vesicles often contributes to the rough- 
ness of a lava surface Dr. , however, is 
quoted to prove that tbere is no ence as to which 
of the two forms, if either, gives off the greater 
quantity of gases, 


ARCHEAN Rocks ОЕ SOUTHERN INDIA.— In his 

residential address to the Geological Section of the 

dian Science Congress of 1924, now published in 
the Records of the Mysore Geol. Dept., 23, 37, 1926, 
Dr. W. F. Smeeth discusses the sequence and i 
of the gneisses and associated rocks of Mysore. e 
adheres to his view that the chloritic and hornblendic 
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rocks of the Dharwar group are the oldest of ‘the 
complex, and thet the eisses, charnockites and 
peue are successive intrusions of later dates. 

evertheless, no sign has been detected of any old land 
surface or basement rock on which the oldest Dhar- 
wars could have been laid down or erupted. This 
failure has led to the hypotheses that original 
underlying floor, together with the base of the Dhar- 
wars themselves, have been re-fused, or that they'have 
foundered into the depths after having been sto 
away by & from deeper sources. e 
upper or chloritic division of the Dharwars shows 
as a whole more folding and shearing than the lower 
or hornblendic division, and the contact relations 
indicate that the latter are, for the most intrusive 
towards the former. Confirmatory evidence is found 
in the structural relations of the banded quartz- 
ironstones that are develo among the chloritic 
schists. Acid intrusions which have been thought 
to be offahoots from the later Champion Gneiss are 
stated to be more abundant in the upper division 
than in the lower, and this discrepancy is met by the 
suggestion that some of them are associated with a 
period of granite intrusion still earlier than that of 
the Champion Gneiss, and also earlier than the in- 
trusion:of the hornblendic series. 


BRAZILIAN METEOROLOGY.— The observations 
taken at the Central Observatory at Rio de Janeiro 
in 1921 are tabulated in full in the Bolstin Meteoro- 
logico poria by the Ministry of Agriculture. They 
are followed by в summary of the observations taken 
at some 8o other stations, and rainfall data at 25 
other stations. In an.appendix there are added the 
data obtained from various private observatories, 
owned mainly by railway and mining companies. 
The volume contains detailed rainfall maps, so far 
as statistics it, for every month in the year. 
The lack of data in the far interior is noticeable in 
these maps, which show only five stations in the 
basin of the Amazon and its maim tributaries. On 
the coast,-however, the stations are numerous. 


RECURRING MAGNETIC DISTURBANCES.—Largely 
through the work of Maunder and Chree, the ' 27-day 


‘recurrence tendency’ is one of the most y 


established: facts of terrestrial magnetism: the 
phrase denotes the tendency for a day following or 
preceding, at an interval which is an integral multiple 
of 27 days, a day of marked magnetic disturbance or 
calm, to share the same characteristic in diminished 
measure. The tendency is attributed to the associa- 
tion of magnetic disturbance with - corpuscular 
emissions from icular disturbed regions of the 
solar surface: on a given day such a region is 
suitably disposed towards the earth, so that its 
emissions impinge on the earth, then 27 days later, in 
consequence of the solar rotation, it will recur to 
БЫС a À the same а? relative to the earth, 
and if still active there will be recurrence of terrestrial 
etic activity at this interval; it is known that 


cular solar regions often remain disturbed for the 
uration of more than one solar rotation-period. The 
same hypothesis applies, mutatis mutandts, to days of 


magnetic calm, which are naturally associated with 
notably calm regions on the sun’s surfacé. In 
Terresirsxal Magnetism, June 1926, W. J. Peters and 
C. C. Ennis use the Ebro observations of 1910-1924 
to prove that earth currents exhibit the same recur- 
rence-tendency. This was to be anticipated, since 
it is almost certain that these currents are induced 
in the earth by the variations in the earth's magnetic 
field (Eharcselves originating in electric currents 


+ 
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situated in the atmosphere); it is satisfactory, how- 
ever, to have this anticipation confirmed. 


- THE Acoustics OF BuILDINGS.—Às the result of 
experiments which have been carried out at the 
National Physical Laboratory, Teddington, during 
the last two or three years, architects can now be 
told what will be the acoustical properties of any 
hall-demgned by them, before it is erected. The 
apparatus used in the predetermination of these 
jp is described by Dr. A. H. Davis and 

. N. Fleming in the ber issue of the Journal 
of Scsentific Instruments. For the effects of floor, 
ceiling, side walls, and galleries, a small model in 
hard wood is made, the end walls being omitted. A 
spark from an electric machine is made to pass between 
two electrodes placed in the model at the point 
at which in the hall the sounds are produced, and, 
after a short interyal, a second spark is made at a 

int in the model which corresponds to a point 
Behind the source of sound in the The position. 
of the sound wave due to the first spark is shown 
by the shadow it casts on a Photographic plate 
p in the model at а point corresponding to one 

ind the back wall of the hall. By g the 
interval between the two sparks, the sound waves 
hefore and after reflection are followed. 


Тнк CATALYTIC DISSOCIATION | OF CARBON 
MowoxipEe. — The reversibility of the reacton 
CO, + C« 2CO was demonstrated by Deville in 1863, 
and although numerous experiments on the thermal 
decomposition of carbon monoxide, alone or in the 
presence of catalysts, have been carried out since that 
time, the’ existence of this equilibrium at compara- 
tively low temperatures „has but recently been 
Observed. The minimum temperatures at which 
various catalysts cause the Cg жыгы of pure 
carbon monoxide were determined by J. Cleminson 
and Н. V. A. Briscoe in a seres of ents 
described in the nupt issue of the Journal of the 
Chemical Society. e pure gas was heated in & 
durosil vessel, connected with a mercury manometer, 
in the presence of the catalysts, the diminution in 
volume serving to measure the extent of decom- 
position. The temperatures at which the decomposi- 
tion began were 300°, 290°, and 250° for carbon, 
magnesia, and alumina respectively. 


FuxiGATION WITH HYDROCYANIC паста 
tion with yee acid is the subject o 
Scrvence Bulletin, No. 46, published by the pur 
ment of ture the Union of South ica, 
which d the work of B. J. Smit and T. J. Naude 
on the distribution of the in a tented enclosure. 
In order to find the conditions for the most efficient 
fumigation, samples of the gas from different parts 
of a treated brick-chamber were drawn through 

solution and the h ic acid concentra- 
ions estimated. When oT method is used, it 
18 found that, under the influence of the heat of 
.reacton between the hot sulphuric acid and the 
sodium cyanide, the gas rises to the of the 
chamber and descends along the walls to the floor, 
the dose being in excess of the theoretical for the first 
few minutes. In fumigations with раша hydrocyanic 
acid, the distribution of the gas d on the 
nature and area of the surface on which the liquid 
is poured, but when the evaporation is aided by 
heat the results resemble those obtained by the 
pot method. 


Exa-Casrum.—Various attempts have recently 
been made to isolate eka-cesium, the hitherto 
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шшш лгы duel шо 
um i Я undergo dual disin tion, 
and emit a small number of S pires in addition 
to its normal 8-гау disintegration, О. Hahn recently 
attem to detect the missing element. He con- 
cluded that eka-cesium, provided it has a half- 
value period of not lees than a few hours, does not 
result from the en an of MsTh, Using 
the scintillation method, G, Hevesy has also investi- 
gated the blem of the me een by кады 
the a- cles emitted by RdTh during its grow 
from MsTh, His results indicate that the fraction 
of MsTh, atoms which disin te under emission 
of al erba cles (P Wales y less 1/200,000. In a 
recent paper <. Гем. 27, р. 531, Ац 15,1926), 
О. Habn and б, Кыс Ge eed as рү 
поп а stage further. They used strong MsTh, pre- 
рагаһопз, of strength equivalent to 24-32 mgm. 
radium, which they freed completely from isotopes 
of radium, lead, and bismuth in the presence of iron, 
after which caesium mitrate was added, and the 
MsTh, quantitatively separated from it. The cesium 
was then precipitated, carefully washed and dried, 
and transferred to an electroscope. The measurement 
of its activity was commenced about minutes 
after separation of the MsTh,. The residual activities 
were probably due to traces of MsTh,, and were so 
small that the authors conclude that if eka-czesinm is 
produce? from MsTh, and has a half-period within 
the limits of a few minutes and ten years, the branch- 
ing ratio is not greater than one in ten milhons. 
By the observations of the £- and y-activities of their 
ране MsTh, p tions during a period of о 

ours, four accurate decay curves of MsTh, were 
obtained, and these yield а mean value of 6:13 hours 
for the half-pen of MsTh, (A=o0-113 hour). 
This result agrees fairly well with the earlier deter- 
minations, but indicates that the value T=5:9 
hours obtained by W. P. Widdowson and A. 5 
Russell is distinctly low. 


. An ARABIC TREATISE ON ALCHEMY —Additional 
information on the ' somewhat shadowy figure ” of 
Abu '1- Qasim al- ' Ігадї, an Arabic alchemist of the 
I3th century, whose work ‘‘ Al- Muktasab’’ (Arabic 
textand English translation, Paris 1923) was published 
by Mr. E. J. Holmyard, and was reviewed in NATURE 
(Aug. 30, 1924, p. 307), is now available in the July 
number of Isis. Mr. Holm here gives transla- 
tions of parts of other works of Abu 'l- Qasim, in 
which (as in the first treatise) the influence of Alex- 
andrian writers is clear. In a list of secret 
names (" Decknamen ”) of materials, many are those 
“© used by the Greeks." Among the names of mercury 
is “liquid gold" (which Mr. Holmyard does not : 
comment upon). e Greek name is " liquid silver ” 
(хут dpyvpos in Aristotle, the earliest mention), 
but Ktesias mentions an Indian ''hquid gold” 
(бурд xpvsés). The elixir is called al-&eydq (очрак, 
a nostrum A UE Andromachus of Crete, 
physician to Nero, which Sprengel says '' was later 
apphed without distinction to all the kinds of 
сае ”). Supposedly bise A eed which are 
obviously greatly aay rs , are left by Mr. Holmyard 
without comment. ong these are Aalimus for 
hematite (? al Рин, alxarirys); isgends, purified 
sulphur (? from «dyor, the sulphur being sublimed) Н 
ома salt of urine (probably made up from бшхда 
and 4s); falusabalis, white (perhaps contain- 
ing Nédpyvpes; the name 'Афросф\ҹуоу suggested by 
Mr. Holm seems pue Т harfai:s, copper 
scales (R d, Lex. 29, says а/јайда is “ cuprum 
ustum "); badis; trona (Ruhland, roo, barach panis 
is “ nitrum salis "'), raus, sulphur, etc. 
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Jubilee of the Mineralogical Society. 


THE opening of the Jubilee Celebration of the 
Mineralogical Society on Tuesday, September 21, 
was preceded by a successful week's excursion to 


very 
Cornwall under the leadership of Mr. Arthur Russell, - 


which was attended by about eighteen members and 


guests. 
On Tuesday, tember 21, an informal gatherin, 
in the Min Gallery of the British Museum (Na 


History) South Kensington, was followed by a visit 
to the Imperial College of Science, where was shown 
a series of exhibits in the Geological Department, and 
Prof. Н. C. H Carpenter exhibited and gave an account 


of the large of aluminium and other metals 
that he has succeeded ın making. { 
The afternoon with & most interesting visit 


to the Royal Institution, where Sir William 
and his assistants showed models of crystals and nad 
results obtained by the X-ray analysis of minerals 
Sir Wilham B. also took his guests over the Institu- 
tion &nd showed the historic labordtories of Faraday, 
and the apparatus ү by шш and by other 
famous investigators. in the afternoon, at the 
iem Street Museum, Sir John Flett and the 
useum curators exhibited the mineral and other 
collections, the library, and map-room, and enter- 
tained the visitors at tea. — 

'The formal reception took place in the evening of 
Tuesday at a conversazione held by kind poison 
in the rooms of the Geological Society at п 
House. Here Mr. Campbell Smith had агтап an 
interesting collection of ap tus and ens. 
The latter included a beautiful set of gold nuggets, 


t Ева by one of the oldest members of the 
fon ogicalSociety, Prof. Liversidge. The apparatus, 
consisting of goniometers, refractometers, etc., all of 
Bntish workmanship, was mostly of recent design, but 

was old and of historic interest from its associa- 

om with earlier workers. After the formal tion 

the President delivered а short address dealing with 

the history of the Society, its relations with other 

kindred societies, and the main linee of work which it 
has accomplished and published. 

The exhibits at the logical Society's rooms were 
on view during the following day, September 22, and 
с исме с трой os RE eg 
little opportunity on the previous evening. By land 

i ion of the Provost of University Coll е, 
pe н Gower Street the 
utiful collection of Vesuvian rocks and minerals 
formed by the late Dr. H. J. Johnston-Lavis, and be- 
queathed byhim to the University of London. In the 
afternoon Pd ri Antiqua pia the Imperial Insti- 
tute by Sir iam Furse and Sir Richard ayne, 
who gave an account of the collections, and the in- 
tention of those in to make the Institute a new 
educational instrument with the definite aim of illus- 


parts of the British Empire. 
ceeded to the Bntish 


and were shown some of the chief features of the 
Mineralogical Collections. Afterwards the were 
рар and entertained at tea provided by the 
vernment, 
The London part of the celebration closed with a 
dinner at the Connaught Rooms, at which about 


seventy were nt, the chief ing Dr. 
Harry von а Sweden) Prof Paul ign 
Switzerland), Prof. F. lesworth Clarke (U.S.A.), 

f. J. І. H. Borgström (Finland), Prof. Rinne 


(Germany), and Dr. H. Ungemach (France), for the 
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foreigners, and Sir аиа Sir Thomas Holland, 
Sir John Flett, and the ident of the Mineralogical 
Society, for the hosts. 

Letters were communicated, pnie me 
congratulation from many ae sociehes whi 
been unable to send representati 


of 
had 
ves to the gathering, 
among the most interesting being those from Prof. 
Victor Goldschmidt of Heidel from Prof. Paul 
Groth, Prof. A. Lacroix, Prof. E. S. Dana, the veteran 
Gustav Tschermak, Dr. H. Michel, Prof. J. Morozewicz, 
Prof. Е. J Becke, Prof. Е. Zambonimi, and the 
Min Societies of Vienna, Russia, Hungary, 
and America. Addresses were read and presented 
ical Societies of Poland and Cornwall, 
and it was resolved to send tel of ing to 
Prof. Tschermak, Prof. Dana, Prof. Galdackmidt 5 and 
Prof. Groth ting the oldest of the hon 
members of the Society, and to Mr. B. Kitto, Prof. A. 
Liversidge, Dr. К. Pearce, and Mr. C. J. Woodward, 
veteran i members of the Society, the last 
being one of the two survivors of the Crystallological 
Society. . 

On the following morning about а dozen left Euston 
for the north of England with Prof. A. Hutchinson 
of Cambridge, to study the Shap and Carrock Fell 
areas, the Alston district, and ет famous mineral 
localities. The excursion closed at Cambridge on 
Friday, October 1, with visits to the Mineral Labora- 
tories of the University and of Dr. A. E..H. Tutton. 


The President of the Mineralogical Society, Prof. 
W. W. Watts, in his presidential address, extended a 
very warm welcome on behalf of the council and 
members of the Society to those who had come from 
far-distant of Europe апа America to join in 
the celebration. Не pointed out that the теу 
was not the first of its land in Great Bntain, but had 
Vat Nye in 1799 by a body who formed “ The 
Bri Mineralogical Society," and continued actve 
for seven years when they rejoined the Askesian 
Society, a selected number of which formed the 
nucleus from which the Geological Society grew. 
The minute book of that old Минос! Society 18 
still preserved in the Science Library, and by the kind 
permission of Sir Henry Lyons was exhibited at the 
conversazione. 

In the same year as the Mineralogical Society was 
founded, & more academic body, at first called the 
Crystallometric Association and afterwards the 
Crystallological Society, was formed, but ıt amalgam- 
ated with the ipa in Society in 1883, bringing 
with it such men as kelyne and Lewis, Fletcher 
and Miers, who afterwards served as presidents. 
As a result of this happy combination, the Mineral- 
ogical Society was free to publish ographic as 
well as its other purely mineralogical work. 

The Society was fortunate in securing Henry 
Clifton po rad its first premdent and keeping the 
“ Father of Petrology ” in the chair for three years. 
His influence on the jety was t, both in the 
optical and microscopic work which е founded, and 
in adding the advancement of the knowledge of 
petrology as one of the objects of the Society. 

Sorby was followed by a line of presidents each of 
whom rendered conspicuous service to the science and 
to its Society; Heddle, with his 1 
Scottish mineralogy; Bonney, with his series of pa 
on rocks and -forming minerals; Hudleston, of 
wide travel and critical instinct ; Scott, with his broad 
chemical knowledge and his service to the finances of 
the Society ; Fletcher, who not only wrote a series of 
masterly papers on meteorites but also revolutionised 
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crystal-optics by his conception of the optical indica- 
trix; Maskelyne and Lewis, profeseors of опаа ову 
at Oxford and Cambridge respectively, famous for 
their ographic work,—to mention only some 
of those who are no longer with us. 

'The work of these men reflects that of the Society. 
Always there have been pure mineralogical papers 
dealing with mineral types or mineral groups, topo- 

phic papers concerning areas at home and abroad 
Pious or their unique or abundant minerals, and 
petrographic papers dealing with the naturally occur- 
ring associations of mim . These have d ded 
upon chemical analysis, measurement of , and 
determinations of optical characters as revealed by 
the microecope and other optical instruments. 

Да addition to this there have been a number of 
papers devoted to the mathematical aspects of crystal- 
о 
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outward form, to the physiology of mineral growth, 
repair, and destruction, to the minerals used as gems 
or for other economic purposes, their associations and 
genesis, and of later years to the atomic and molecular 


structure of as revealed by X-ray analysis. 
The of the Socety, the tneralogical 

Maganne, & regularly out the life 

of the Society and, in addition to orginal communica- 


tions read at the meetings, has contained abstracts and 
reviews, and lists of new mineral names. During the 
last few years (since 1920) the Society has pu ed 
sections of mineralogical abstracts, These give 
concise accounts of mineralogical papers and works 
published elsewhere, and have been of the greatest 
service to all workers in mmeralogy, crystallography, 
and petrology. Indeed, the Society has never Bon 
more active &t present, and there 18 every promise 


graphy, to the expression of internal structure by | of a brilliant and useful future. 





Classification of Amæbæ.! 


ТО ua pcdes ioris gei раа Pa fia 
fo a description of 39 new species and rr 
new genera of Amosbes and to propose a classification 
of Amosbe. That а revision of the systematics of 
Amoebe is desirable is unquestioned. The author 
has endeavoured to obtain a secure basis for his 
revision by prolonged observation of the various 
species, several of which have been raised in cultures 
from а single example. Variations within the 
such as have been frequently assumed and 
even asserted to occur by some writers were not 
found, and the author states that most free -living 
amobse can be recognised caly at least as 
readily as ciliates or beetles. No special difficulty 18 
met with in ifying about three-fourths of all 
the known species ої Amceba, but the remainder are 
amall species the morphology of which has not been 
studied with sufficient care for the purpose The 
d shapeleasness of Amoebe has led to previous 
& pts to claserfy species wholly with respect to 
nuclear characters, but the author states that such 
& systematic basis is no more defensible here than it 
would be in other protozoa. The genus Protamoba 
has been defined as lacking nucleus and vacuoles ; 
the author is inn that the enucleate daughters 
which occasionally arise during fission of an amoeba 
have provided the basis for this genus, the validity 
of which he therefore doubts, and Gloidium has 
scarcely a better stending. 
‚с Prof. Schaeffer differentiates udopodia into 
determinate and indeterminate. e former grow 
to a more or less definitely limited size and are then 
withdrawn ; they are generally-conical and composed 
of clear protop only, and they are usually 
extended only on an advancing part of an amoba. 
Indeterminate pseudopodia are not restricted as to 


gize; they direct locomotion and may grow large 
‘enough to form the entire ameba. are more 
tiu j ot z 

1 «Taxonomy of the Sale д Mri ama es 


Marne and Freahwater Sponta 
from the Department of of the Carnegie Institubon of 
Waahmgton. rr$ рр ra plates PET ы P926. 


Ventilation 


Bre system of heating and 
T ventilation in cbr Dr the comfort and 
health of the workers need not be emphasised. Con- 
siderable difference of opinion as to the correct system 
' probably exists amon engineers, во that a scientific 
examination of various common methods should 
prove of value in.selecting that one which the workers 
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a EM cylindrical and filled with granular proto- 
р In putting the question “ How many good species 
of Amæœbæ are now known ? ” the author states that 
itis not yet possible to give a definite answer. The 
large, bo EA hitherto déscribed amount 
to about 85; parasitic and culturable species 
&re about 70, and with the new species described in 
the present the total number &pproaches 200. 
A natural of classification of the amosbe 
must be based on the ies, and it is with 
these the author chiefly deals. The changes of form 
exhibited by an amceba are characteristic and provide 
the basis for a natural classification. Не 
Trimastigamosba, a minute amosba which can take 
on а flagellate condition, as the most primitive genus. 

Prof Schaeffer describes the different conditions— 
natural and cultural—under which he has observed 
his material. He states that no ies has yet 
been ‘found to live and reproduce in both fresh and 
‘salt water, though one species can be transferred 
from sea water to fresh water without apparent 
injury, and will live about ten days, but reproduction 
was not observed. More es of amobe and 
more individuals are to be found in tidal pools rich 
in diatoms than under any other conditions. 

The author discusses problems of nomenclature and 
considers that ‘Amosba’ must go and be laced 
by ‘ Chaos,’ and that the Ameba first called ' der 

e Proteus’ (Roesel, 1755) 18 the same as Proteus 
difiuens Muller and the correct name 19 Chaos 
difigews. On submitting this conclusion to about 
a score of representative American roologists, the 
majority their general ent, but the 

or wisely remarks that it might be degirable to 
bring the case before the International Commission 
for consideration and decision. 

The main of the volume is devoted to 
careful deecri of the ‘species, and these are 
supported by excellent lithographed figures. The 
memoir forms a most important contribution to the 
systematic study of Amosbe. 


in Factories. 


find most sa . Dr. Н. M. Vernon and T. 
Bedford! have recently made a physiological study 
of the ventilation and heating in certain factories. 


1 Medical Research Council: Industrial Fatigue Research Re 
pon No. 33: Roe rags aes oi s абса i Ноа in certam 
By Н. М. Yamon T Bedford; asusted by С, Warmer. 


Pp iv--8s. (London: H.M. Stationery Office, 1925) 33. net, 
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Continuous records of air velocity and air tempera- 


ture were taken by means of the hot-wire anemometer 
and the thormopie respectively. Vane anemometers 
to determine the directions of the air currents were 
also used, as well as the katathermometer for direct 
estimations of the cooling power of the air. The 
following may be considered the criteria by which a 
heating and ventilating system should be judged. 
The room should feel comfortably warm and fresh, yet 
be without draughts, the temperature at head level 
should be cooler-than that at the level of the feet, 
and the incidence of sickness and ill-health should be 
в minimum. ` 

The ideal tem ture appears to be about 60? Е.- 
63°F. The ing power should be 7:0 in winter 
and about 6-0 in the hot weather, the difference 
due to the acclimatisation of the body to the differen 
seasons. These cooling powers can be attained with 
air velocities of 30 ft. per min. in winter and 50 ft.- 
roo ft. per min. in summer. The room feels ' too 
warm’ when the temperature rises 4? F. and the 
coohng power falls one unit, and ' too cold' under 
the reverse conditions. 

An important index of the actual temperature 
conditions is the temperature gradient from the 
floor level to the region of the head or higher. It is 
peat when the heating system is “Ае above 

heads of the workers: in fact, such & is 
roundly condemned as leading to cold feet and hot 
heads and their accompanying discomforts, and 
should only be used in РЕ Я with а heatin 
system at a lower level, when it is desired to avoi 
down draughts from skylights. The lowest gradient 
was found when the heating system was placed wader 
the floor, and when at floor level it was nearly as 
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satisfactory. The,temperature used should not be too 
else the air currents induced become too rapid. 
It is important that these should be directed upwards, 
since expired air travels upwards, being lighter than 
room air, and hence with a down dranght there is 
of the workers, һа to breathe each other's 
expired air, with the attendant risks of possible in- 
fection. - 

The system of ventilation which gave least dranghts 
and yet most freshness to the ax was one of n& 
ventilation by means of windows, with fan exhaustion 
in addition if necessary; the outlets for the latter 
should be situated 7 ft.-8 Н. above the floor. If a 
plenum is installed, it should deliver the warm - 
air near the floor from small inlets, and not from inlets 
situated above the heads of the workers; the latter 
leads to discomfort and is wasteful of en . А 
plenum system delivering соо} air above h level 
in conjunction with floor warming gives the most 
satisfactory ped heating when natural ventilation 
cannot be u . 

The efficiency of any given system can be deter- 
mined from the cooling power and its velocity and 
temperature components, together with a knowledge 
of the available window area and the extent to which 
it is utibsed. The latter should be considered re- 
lative to the floor area and not to the cubic apa 
of the room, since the ventilation is amay tter 
in a higher room than in a lower one wi 
window and floor area. 

Evidence is adduced in the report to shòw that the 
incidence of sickness is lees in workrooms with a pon 
ventilation and a satisfac mean temperature. 
The report should, indeed, be studied by all who take 
part in the designing of modern factories. 








o same 


International Agreements affecting Port Sanitary Work. 


SIR GEORGE BUCHANAN gave & valuable 

&ddress upon the above subject at the conference 
of Port Sanitary Authorities cin the recent London 
congress of the Royal Sani tute. He had 
recently attended on behalf of the British Govern- 
ment the fourth International Sanitary Conference at 
Paris, at which seventy nations were represented ; 
and he considered that some good results had been 
achieved. The conference was held with the object 
of revising and bringing up-to-date the International 
Sanitary vention, 1912, under which the various 
signatory governments agreed upon mutual action 
and common standards for dealing with the diseases 
liable to be carried on ships, including cholera, °, 
typhus, smallpox, and yellow fever. The pomis 
laid down some new lines of international action 
which are of great importance to British port sanitary 
authorities, on whom rests the daily burden of pro- 
tecting their ports, as well as the rest of the country, 
from the risks from the importation of these 
diseases. 

. The deficiencies of the 1912 International Sanitary 
Conference have been obvious for many years. To 
: & ship was only held to be 
© infected ' ш ea, e when human cases of the 

during the voyage; but the 
most dangerous ship of all, with swarms of rats 
which plague is prevalent, was not so classified an 
therefore came under no tions. "T 
In the new Convention an effort 1s made to increase 
the measures whereby countries may obtain all 


poesible intelligence the ence of 
certain infectious diseases. It gives encourage- 
ment to the existing of in of informa- 


system terchange 
tion regarding the incidence of infectious diseases 
by requiring the signatory governments to reply to 
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any inquiries addressed to them, from the Office 
Internationale d'Hygiene Publique, for information ' 
on any subject affecting the risks of transmission of 
infectious disease from one country to another. Thus 
the Office Internationale will discharge the duty of 
acting as a kind of clearing house for information ; 


f 


and it is authorised to make agreements which will 


In reference to 
definitions by which а pup енп plague-infected rats 
becomes an ‘infected’ ship, and a ship with an 


results, wil carry the ship on to the next half-yearly 
period The inspection officer is authorised to 
exempt from systematic measures when circumstances 
permit, and to issue an exemption certificate, which 
1s also valid for six months. 

In case of other diseases the measures required 
by the new Convention have been made to conform 
to our latest knowledge and experience; and all thoee 
applicable to the ship, apos Ede &nd crew have been 
made strictly reasonable, the aim being to make them 
more efficacious and, where possible, less burdensome. 
Seeing how much of the world’s immunity from 
pestilence is due to the measures outlined above, and 
to the spade work of the po. sanitary authorities and 
their officials, the public reason to be grateful to 
the representatives of the seventy nations for the 
valuable work they have accomplished. 


A 


> 


Р 
ч 
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: "The Measurement of Ocean Currents.! 


“THE application of Bjerknes’ circulation theory 

to the movement of water masses in the oceans 
has provided a method of increasing utility for the 
study of ocean currents. If the temperature and 
salinity of the ocean are given for several known 
depths at several itions, the difference in velocity 
of the current at рант and'the various depths 
can be computed and mapped. It 1s frequently 
possible to make obeervations down to а depth where 
it may be assumed that no appreciable current 
exists. ^ \ 

In rgr4 а survey in the neighbourhood of the 
River St Lawrences was carried out for the Canadian 
Government by Dr. Johann Hjort апа the data 
obtained were worked up by Prot. Sandstróm, whose 
explanation of the theory and its application in 
hydrography has hitherto the only work of the 
kand in the language. It is not without interest 
that this n urhood is stated to be the first to 
be charted by a vessel employed solely for that 
hl ee and that this was conducted by 

ptain Cook immediately 
of discovery to the South and the Pacific, which 
айуан in the addition of Australia to the British 
Empire. 

e U.S. Coast Guard in Bulletin No. 14 has 
published a full account of Bjerknes’ theory and the 
method of its application by Lieut.-Commander 
E. Н. Smith. who 18 in charge of the scientific work 
carried out by the Atlantic Ice Patrol, a service 


inau ted the loss of the Titamc to warn 
v passing south of Newfoundland of the position 
of the larger ice , of which the Patrol follows the 


drift. The account is based on a series of lectur 
by Prof. Helland-Hansen at , and the examples 
by which the practical application of the theory is 

ustrated are taken from observations by the Ice 
Patrol It is of particular interest that “ the currents 
calculated from-the observational data collected in 
1922 off the Grand , Banks- very closely with 
the drifts of the ‘icé of that same year and 
" Here the*method shows every prospect 
of being of-- definite- and immediate economic 


The Bwlletin contains two handy tables from 
Hesselberg and Sverdrup's formule, to allow for the 
effect of pressure at different depths upon the specific 
volume at atmospheric pressure, а correction which 
becomes necessary where considerable depths are 
investigated, as ın this area. Taking this into account, 
the method of calculation employed, involving the 
calculation of the dynamic depth, ıs ın the opinion 
of the writer not so simple as that employed by 
Seno шошо methods yielding the same final 
г t. 

It is noteworthy that the big German scientific 
oo uh by the late Prof. Merz, which 
is at present engaged in а very complete investigation 
of the E ids conditions oí the South Atlantic, has 
planned its route in such a way as to make full use of 
the application of this theory in determinmg the 
currents and consequent exchange of the water 
masses. 

It is not unreasonable to hope that this method 


„шау provide the means of investigating fluctuations 


in the north-going current of warm Atlantic water 
which bathes the western coast of Great Britain and 


affects our climate and sea fisheries. H. W. H. 
wi ae Cee oS ee Edward H 
м, No. 14, 


Smith, Laent.-Commander U.S. Coast Guard. Сова 
Washmgton, 1926. | 
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і University and Educational Intelligence. . 


CAMBRIDGE.—Prof. А. C. Seward, in his address 
on ing the office of Vice-Chancellor, announced 
the offer of 150,000 dollars from the Trustees of the 
Laura Spelman Rockefeller Memorial for the establish- 
ment of а chair of political science. The new Vice- 
Chancellor is the master of Sidney Sussex College, 
the Rev. G. A. Weekes. The late Disney professor 
of archzology, Sir William Ridgeway, ueathed to 
the University his collections of Stone, Bronze, and 
Iron , including his series of barbaric currency 
coins, collection of barbaric jewellery and of 
articles of ancient pottery. i | 

j. D. Codkoraft St. John’s College, and J. A. 
Ratcliff, Sidney Sussex College, have’ elected to 
the Clerk Maxwell Scholarship. T i 


LzEgps.—Mr. Е. L. E. Wheatcroft has been ap- 
pointed to the newly created chair of electrical 
engineering. Mr. Wheatcroft read mathematics and 
engineeri &t Cambridge. -His cal training 
was gai in the works of the British Thomson 
Ho n Company and, later, with the General Electric 
Company in America. He has had an extensive 
experience in certain phases of hea electrical 
engineering (particularly in regard to problems relat- 
ing to the generation and transmission of power), and 
has ame. out а considerable volume of research 
work. 


In making this appointment the University has 1n 
mind the desirability of developing the Department 
of Electrical Engineering. Compared with some parts 
of the country, Yorkshire has followed a progressive 

licy in the distribution of electrical , &nd it 
E felt that this policy should be refi in the atten- 
tion FA within the University to the study of the 
$cientific principles of electrical engineering. 

LrvgxPOOL.—By the will of Mr. Samuel Turner, 
who died on July 18, the residue of his pro 18 
bequeathed to the University “ to be app as tho 
University authorities іп their discretion may think 
fit for the furtherance апа advancement of medical 
research into the diseases of phthisis and cancer, and 
any kindred diseases." The bequest will apparently 
amount to approximately 30,0004. but will not 
be available until after the death of Mr. Turner's 
widow. 


Lonpon.—The pida үг public science lectures 
are announced ;—“ The Philosophic Significance of 
Spiritual Values,” Prof. G. Dawes Hicks (at Uni- 
versity College, October х); “ Is Mind governed by 
Laws?" Prof. C. S at University College, 
October 12); “The Motivating of Conduct,” P. 
Hopkins (at Universi College, November 4); 
K zane Cold," Prof. W. Н. Keesom fat Im 
College of Science, October 15) ; "The In on of 
Pure Scientific Research and Electrical „крл 
Practce," Prof. ]. А. Fleming (at Institution o 
Electrical Engineers, EUM October 20); 
* Some Applications of Modern Science, Prof. E. V. 
Appleton and others (at 8 College, seven, 
iir pup соох Ri ' The Place of Mind in an 
eory of organ 
(at King’s College, three, i October 19); 
'" Evil Spints in а igion Ў 
at King’s College, ber 25); '' Early Arabian 
ribes," S. Smith (at King's College, December то); 
Swiney Lectures on geology, Prof. W, T. Gordon (at 
elve, beginning November қ); 
tion of the Logic of Induction," 


Dr. С.р. B (at King's College, December 1). 
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Contemporary Birthdays. 


October ro, 1871. Earl of Crawford and Balcarres, 
K.T., F.R.S. 

October 10, 1838. 
F.R.S, 

October то, 1861. 

October гг, 1875. 
F.R.S. ; 

October 11, 1864. 

October rz, 1868. 


Prof. W. Carmichael M‘Intosh, 


Dr. Fridthof Nansen, G.C.V.O. 
Dr. Arthur William Hill, C.M.G., 


i ,F.R.S. 
Prof Tola Т. Howitt, ERS. 


The EARL or CRAWFORD AND BALCARRES was edu- 
cated at Eton and Magdalen College, Oxford. Some- 
time ident of the Board of Agriculture and 
Fisheries, he has been, since 1923, Chancellor of the 
University ' of Manchester. Lord Crawford is a 
trustee of the Bntish Museum, the National Gallery, 
and National Portrait Gallery 


Prof. W. C: M‘Intoss, emeritus professor of natural 
history in the University of St. Andrews, is about 
to celebrate his eighty-eighth birthday We extend 
our most cordial congratulations. A fellow of the 
Linnean Society for -three years, he will, next 

, attain jubilee fellowship of the Royal Society. 

at St. Andress. and educated at ita University, 

his interests have ever centred and been in аШапсе 

with those of the ancient northern city. To record 

his long series of memoirs in roology would absorb 

much 1 . A pioneer of research in fishery 

problems, he was the first to found a marine biological 

station in Great Britain. Prof. M'Intosh was 

ела a Royal medal of the Royal Society in 
1899. : 





was born at Store Fróen, 
(Oslo), at whose University he was 
educated, and where, since 1908, he has been professor 
of oceanography. In 1893 he left in the Fram to 
conduct his famous Arctic expedition. The narrative 
of this great polar adventure 18 recorded in “ Farthest 
North" (1897). Dr. Nansen was Minister for Nor- 
way, at London, from 1906 until 1908. 


Dr. Hitt was educated at Marlborough and King’s 
College, Cambridge. University lecturer in botany 
at Cambridge from 1905 until 1907, he was afterwards, 
until 1922, asaistant-director of the Royal Botanic 
Gardens, Kew, succeeding then to the directorship» 
on the retirement of Sir David Prain. 


ee Н. С. Lyons, Colonel R.E. (retired), is a 
ndoner. Educated at Wellington College, he passed 
into the Royal Engineers. Director-General of the 
Geological Survey of Egypt and alied departments 
жү 1896 m he been, since 1920, Director 
ап Бау of the Science Museum, South Kensing- 
ton. He:s Hon. D.Sc., Oxford and Dublin. A 
president of the Royal Meteorological Society, he was 
&warded its Symons gold medal in 1922 for services 
to meteorological science, in cular, investigations 
into the chmatology of Egypt апа the Sudan. His 
studies relative to the changes in the level of the Nile 
and Victoria Nyanza are well known Sir He is 
chairman of the National Committee for 

and Geophysics (International Research Council). 


"Prof. Hewitt, emeritus professor of chemistry in 
the University of London London College), was 
born at Windsor. His studies were сой! at the 
Royal College of Science, the University of Cambridge, 
and at Heidelberg. . 
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Transactions and Proceedings of the New Zealand Institute, Vol 56 
(Бет ата ) July lfth. Pp. xxu--860--111 plates. (Wellington, К.Я. g 
Wigananl Dukas Jining and Technios] Golloge. Calendar, Beventieth 

Besas 1936-1917. +145. (Wigan. 

The London Зз of Arta Orafta, Exhibution at the 
Southampton How, W.0.1, on Wedneedzy, 
Frida: y, September tind to Mth, 1936. Рр. 
39--xxin. ) м. 


The Ni of College of Agriculture, Calander, Semion 

1926-17. 104-124. (Aberdeen. 
um, B 

TET 

Carl 


y and 


Bernice P. Bishop Muse Шав m: Tho Geology of Lama By 
Chester К. Wentworth Plates. Bulletin 25° Revised List of 
ve Ohrtensen. Pp 30. Bulletin 46: 
ohnston Island aod Wake Island By Henry М. 
Pubheation Na, £) 
| ys 
wW. К. Hubert 1; , 
К Hipedr&on Pubbes- 


шал. 
р. Qon: 
ш (Esser Agri! 


Tread well and Joseph Augus 

ton No. a FP. u+148+11 pistes. 

for 1925. By Herbert Н Gregory. 
Жаль An 


Тапу Reszoh DUET to Biss, Desember- 1 (120100106 Analyms 
5 blushed Work) Рр. 17-125. (London: Н.М. Stationery Office ) 
net. 


Methods and Problems of Medial Education. Beries.) Гр. 
hii + 935. ew York City : The Rockefeller F. 

The and Bast of Sectiand College of Арти e Calendar 
for 1026-1017 93 burgh.) 


65 -- T plates. ‚Н.В. W. ' Alfred James Kent.) 
Е nd men E se fivieulture Beales, Vol. 13, Part 9: Notes 


on Artificial Regeneration m Forth India. B. Н. Howard. Pp. 
т +37 4-10 (O&loutts: Government. of indha Central Pubhoa- 
fon Braneh.) 19 Tapo i td- 

Foderated Malay Bintea. Annual Report on the Department of Apri- 
culture 8.8. end Р.Ы.В, for the Year 1025, By В. J. Baton. Рр. 
0413, хаја Lampur, ¥.M.8 : Government Press. 

* Publkasjoner yigib av det Norske релса 


Oslo. VoL 4 Мо 2. The Eastern North Atlante. By 
Hansen end Frid Nansen. Рр. 76+ 71 plates, Oslo: A. W. Broggers 


kr. 
‘beck үеге of оон), The Calendar forthe Year 
1920-27 (104¢h Beamon, London. ye 
К la poa {еер de Рага. Nouvelle série, 


de 

xxvi-+ 887. (Paria. 
‘Annual port ot the Metoresiplonl Commattes to the Arr Gouna! for 
the Year ended Sis March 1995. (М.О. %8.) Рр. 74 (London: Н.М. 


Stationary Office ) 1s. net. 
Bolen ilo [e Med of the Royal Dubin . VoL 18 (N.8.) 
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Debe Raport of the Irish Bediam. Cotnimaktes tor o Year 1035. А 
Beriew of ts of Radium Treatment overa Period of Ten Years 
S M O7 Dr. Maurios R: J. Hayot j of One Year's Radium 
ork carried out in 1025, by Dr. Walter О, Stevensom -Pp.-t00-397. 
оре Royal ; London: Пале and Norgate, 141.) 
, 6d. 


tistion] Boolety, New Series, Vol. 99, Part 4, 
on.) ' Te, 6d. 
Postcards Set 19: 
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No. 2. 


mol of the West Roding of Yorkahtre: Education Cem- 
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Ohbannel By И. F. Relf and T. Lavender. (A. 1. b. x dude. Work, 
eto, 10.—T. $066 and а) Рр. 246 plates. Od. пе on: H M. 

Siarra Trista. аро ot tha Батар Dorarizumi for e Yus 
SM 6+-1 map. (Freetown, Sierra Leone: Government Printing 


) А 

Madras Fiaherea Administration Report for the Year 
1924-25. Ву Dr ee epors No. 1 of 1996, Madras 
Tisberies Bullen, VoL 20) Рр. 11178-47 plates, — (Madras: Govern- 
ment Press.) 14 annas. А 
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eee og po de Chuva da Rade Річтю- 
era. Por B. Н. Magarinos Torres. Рр. 6% (Ню ds 


in) tha Gamba. The Annual Report of the Department of 

pearen fe t PRIME Рр: 5% (London: The Orown Agente 
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The Scientific Proceedings of the Royal Dublin Society. Vol. 1 пе; 
Моа. 17-38. 17: The Exbmaetion of Organic Matter in Water by 
of Potassium Bichromate and Snlphons by Dr. W. М. Adepey and 
Mim B. B. Dawson; 18: On the 

Гломотю . G. Mason and C. J, 


Greater Y. 

Lewin; 19: nde, with a Note on the 
Formalon | of a Мест James Bell; $0: On the Rate 
and Meeh&mam 


of tha бае org under O 
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Dr W. Н. Adeney; 11: The Pentomn Thea у of Oold-resistanoe a 
to Confers, by Prof. Joseph Dayle and Phy! lueh ; 1%: The у 
Mildew of Onions ( wit refsrenoe to 


мст), h 
the Hibernation of the Parasite, by Dr. Фаш А. Hury: 13: A Bhnple 
Method of Temperature Control for use with Refractometers and Polam- 
тебеге, by Mishal T. Casey i 34: The Dehydration Rates of Oonifer 


Leare in relation to Plant butlen, by Prof. J Doyle and 
Phylle Olineh; $5. PLoto-elentrio Measurements of Djumnation in 
Plant Distribution, Ра 1, by Dr. W. Н G. Atkins and Dr. 


} of the Insh Radinm Oommittes for the Year 
1925; A Renew of Resulta of Radium Treatment over а Period of 
Ten Years (1916-1925), by Dr. Maurice R. J. На Report of One 
Year's Radium Work oarned oub tn 1925, by Dr. alter О Bievenson; 
$1: Studies on Peat Parti: The Tharmal ponton of Peat 
under redooed Pressure; by Dr. Joseph Relly and Gerald Рупе; 28: 
iid ot Formston of 8-5 Dimethyl e-4-Dissonium Obioride, by 

J Reilly and Нотогаћ 

Hoya Deb n Boeety; Londen: Wilhams ар X: 

ta delle Везчов dale B. Accademia 


statoto di’ Bologna. Olames di Bciense figrehe. Nuova sens, Vol. W 
(1934-35). 318--ххх. (Bol ) 

to the Journal of the Indian Mathematical Socisty, Vol. 
1e. tot the Fifth Oonfarenos of the Indian Mathematical 
held at in April 19258. Рр. xwul+47. (Madras. 


Prema, Govern Catalogue, 1918. Рр. xi 4-475 +186, 


(Lenton : [5 тегу Preas ) 
m s 
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Diary of Societies. 


SATURDAY, Остових j. 


the al 
eton 


Frog 
ab Моз Тө: тоо ны, 


Hou 
at T.15.—A. Bpyer: Water Tube 


MONDAY, Ocrozzz 1L 


Barrisu асаа: Бош поайоп Section) (Rb London Day 
k: елы Tosta: MCN Мар: Ор 


шө Otium otis (Pranda ial АААны). 
Dentes or MELIA аы Local Section) (ab 39 Mimbant Crescent, 
Glasgow), af 7.90. AA Fack: Chairman's Address. 
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Ошо ONDE краны ао ог PACA аз , Btoke- . 
—Prof. Н.В Ооп; hon of Gases, 
Engineers Club, Oorentry 
: Н. Ж. Harman, and others: 
Present Beason's Malta. Я 


TUESDAY, Остовик 13; 

тта Sropy or Iwaraimrr (ai Мойка! Bomety of London), 

at 4—Dr. гъ, -D Rolleston : Alocholwm in Ошаса! Antaquity. 
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ai А. Beeby Thompson: Ths Significance of Burfsee Oil 
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Ixwrrrors оғ Manors Hxonnxxas, at 5.50.— W. G Burn: Double Acting 


Oil Hngines. 
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The World's Oldest Films. pies 7s 
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Keer Thomas: The Debt of the Oomniunity to the Automobile (Prem- 
депта! Address). 
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De ab T.30,—Dnsousaion on Врага! Bevels « Worm Drive 


terror or rra (London Looe! B Boston) (at 88 Pall Mall), et 7.90.— 

А.Н Mundey: 

Ixwrrroriow or Monwa лир MirALLURGY (ab Geological Booiaty). 
FRIDAY, Ocrosre 15. 
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Demonstration of 8 of Surgical and Anatomical Interest 
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Berran PwrowoLogtaar боогтт t Uni Colleges), аі 5.—W. J. 
Messer: Conative Contro] —В. Бии: бою the vanilo 
Phenomenon indicates Amotion 


PUBLIC LECTURES, 
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in a Red Indien Family. 
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ориси M MOINS AN Pero Bernard Hollendez ; 
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xL 
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Mammals. 
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ы Befton Breneker : The Всепыйе Problems of Oommarcaal Aviation. 

& CONGRESSES. 

OCTOBER 18 то 16. 

Gxuxxax Socury ғов тик бВторт оғ DISZA&ES оғ DIGESTION AND META- 

mom (at Berlin). asd. 


ITALIAN Oowangss or Bunorzt (s$ Padus) 


NATURE 


541 











SATURDAY, OCTOBER 16, 1926. 








CONTENTS. aes 
Books, Libraries and Languages . x 541 
Propaganda and Philosophy. Ву J. C. Н. 543 
The Races of Mankind. DEDE G. Elliot Smith, 

F.R S. * 545 
The Influence of Sclence. By FR. J. Holmyard 547 


Modern Industrial Chemistry . " 1 
What is Mind? By R J., Bartlett . : . 
т to iid Editor : 
hic Junction between the X-ray К 
Зреон del reme Ultra- Violet. —Dr. А. 
Prof. Labbé's Production of *' Allomoiphs." —A. С. 
Lowndes 


“Т> Ser” (The Rot of the Stars). —Dpr. B. A. P 


Psychical "Research. — ` А, А. Campbell 
Swinton, PICS Harry Price; Sir Arthur 


Conan Роу 
a а Intensity i in the Spectrum of Rays. 
Linc Org dde E rg а” Cephalopoda.— С. с. 
5 


54 

Electrostatic Moments of Molecules —R. ]. Сак 555 
M gom Chain Compounds of Sulphur, —Dr. 

Bennett » 555 








Prof. Paul Kammerer.—Prof. Hans Praibram 555 
lish Provincial Universities: Demand and 
uppy. . 556 
Finctuations in the Abundance of a Species con- 
sidered R By Prof. Vito хон 
For. Mem. R.S. 558 
- Obituary: i 
Arthur Walton Rowe. By Prof. Henry E. 
, F.R.S. я К . 561 
Rev. F. D. Morice By J ww. 562 
News and Views . . А 562 
Our Astronomical Column 566 
Research items — . 567 
Forthcoming Books of Science : 570 
University and Educational Intelligence « 573 
Contemporary Birthdays А : . 574 
Societies and Academics . 574 
Official Publications Received . 575 
Diary of Societies and Public Lectures . 576 
Our Bookshelf . Supp. 21 
Editorial and Publishing Офсет: 


MACMILLAN & CO., LTD., 
ST. MARTIN’S STREET, LONDON, W.C.2. 


Editorial communicanogs should be addressed to the Editor. 
Advertisements and business letters to the Publishers. 


Telephoos Number: GERRARD 8830. 
Telegraphic Address: PHUSIS, WESTRAND, LONDON. 


NO. 2972, VOL. 118] 








. Books, Librariés and Languages. 

HE work of the third conference of the Association 

of Special Libraries and Information Bureaux 
(A.S.L.LB.) held recently at Oxford had many points 
of contact with the world of science, and among the 
more interesting papers in this connexion was one read 
by Dr. J. E. de Vos van Steenwijk on the subject of 
international scientific bibliographies and information 
bureaux. The author is assistant-chief to the Section 
of Scientific Relations of the International Institute 
of Intellectual Co-operation, which acts as a permanent 


. bureau to the International Commission of Intellectual 


Co-operation set up by the League of Nations. Both 
the Commission and the Institute are working on the 
compilation of analytical bibliographies of current 
scientific literature; physics was the first science to 
be taken up, economics is now being approached, and 
the biological sciences are to be considered next. In 
the last-named subject Dr. de Vos stated that in the 
United States the publication entitled Biological 
Abstracts expects to give yearly about 50,000 abstracts 
derived from 4000 to 5000 periodicals; and by this 
means it is hoped to save much unnecessary duplica- 
tion or multiplication. 

The second important task which the Institute has 
set itself is to inquire into the ability and readiness of 
libraries to act as information bureaux. It has issued 
a circular to some 2000 libraries in different countries 
with the object of finding out which of them contain 
collections on special sciences, and are able and willing 
to answer inquiries of a bibliographical nature. The 
use to which this information will be applied has not 
yet been decided, but it is suggested that the Institute 


‘might act as an international clearing-house for dis- 


tributing ‘the information collected. In Dr. de Vos’ 
opinion, some central organisation, national or private, 
should be appointed in each country to collect informa- 
tion concerning the present position of its libraries 
and, in addition to ascertaining the locations of special 
collections, to find out where the necessary specialists 
are to be obtained. 

The question whether an international organisation 
should undertake the production of bibliographies is 
one that merits consideration, and also one upon which 
opinion is likely to be divided. Since the International 
Catalogue of Scientific Literature ceased publication, 
no work of its kind has, so far as we know, been done, 
and many will want to know to what extent such 
work is needed. In this respect different sciences 


| appear to have different requirements. In chemistry 


so many abstracts are produced by chemical societies 
throughout the civilised world that the necessity for 
another organisation appears to be negligible; in fact, 
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the International Catalogue has scarcely been used at 
all by chemists. Chemistry, however, is exceptional ; 
some other sciences are far less well served, and unless 
the societies concerned, or private bodies, intend to 
undertake the work of abstracting or of compiling 
bibliographies in a comprehensive way, there appears 
to be scope for an international effort of this kind. 

Related to this subject of abstracts is that of the 
use of scientific and technical libraries. We greatly 
appreciate the action of those learned societies which 
open their doors to students and to others who are not 
members. For example, in 1919, аз a result of а 
conference of chemical and allied societies, the Chemical 
Society extended the chemical equipment of its library 
and admitted as readers the members of the Associa- 
tion of British Chemical Manufacturers, the Biochemical 
Society, the Faraday Society, the Institute of Chemistry, 
the Society of Chemical Industry, the Sotiety of Dyers 
and Colourists, and the Society of Public Analysts. 
The effect of this wise policy is partly shown in the 
number of books borrowed during the year. This has 
risen from 2905 in 1918 to 4950 in 1925. During the 
year 1925, there were 6994 attendances of readers in 
-the Library of the Chemical Society, of which 4746 
were made by fellows and 2248 by members of con- 
tributing societies. 

There is, of course, в difficulty in opening the doors 
of & library too widely: there may not be seating 
accommodation for all who would come in. As time 
goes on, many scientific libraries find their shelves 
fully occupied and are at a loss to know how to pro- 
vide room for the new volumes. 

Some libraries contain many volumes they do not 
really need which would be much more appropriately 
-placed in some other institution. The Association of 
“Special Libraries will be doing good work if it takes this 
matter, in'hand and induces each library to exchange ог 
dispose of such works as it does not need and thus 
make room for books or periodicals more directly con- 
nected with its own special subject. 

It is by no means desirable that all the older scientific 
books should be destroyed on the ground that they 
are out-of-date, for many of these books are valuable 
historical evidence of the state of scientific knowledge 
and theory at the time they were written. Indeed, 
some of them contain original observations which have 
since been overlooked. But provided that it was 
assured that a certain number of copies of these works 
would be preserved, the remainder might cheerfully 
be removed. 

The Association of Special Libraries is not, however, 
concerned alone with the use of books: its object 
is “to facilitate the co-ordination and systematic 
use of sources of information in science, industry, 
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commerce, public affairs, etc.” It was appropriate, 
therefore, that in a paper entitled “A National In- 
telligence Service,’ Mr. J. G. Pearce should raise the 
question as to what is the most efficient method by 
which scientific and technical workers throughout the 
country may receive early information about new 
discoveries und new developments in the subjects with 
which they are concerned. 

A central institution of the kind would have classified 
index-cards, each bearing the full reference to a book 
or paper, with a summary of its contents. When it 
is remembered that some 24,000 periodicals which may 
contain scientific articles are published throughout 
the world, and that to this number pamphlets and 
books must be added, it will be seen that the nyumber 
of index-cards required to be prepared every year 
would be very large, probably at least a quarter of a 
million. The work of selection and indexing must be 
done by experts in each subject, and then the cards 
must be written, typewritten, or printed. When an 
inquiry was received, the staff'of the institution 
would look up the index-cards bearing upon the subject, 
and would send copies of these, obtained either by 
typing or by photography. 

The Association proposes to make use of the special 
libraries and information bureaux which already exist 
in Great Britain. There are several hundreds of these, 
including the libraries of learned societies, universities, 
colleges, public libraries, libraries of research associa- 
tions and libraries of-manufacturers and business firms. 
The first step-is the preparation of a Directory of 
Special Libraries in Great Britain and Ireland. The 
general editor for this Directory is Mr. G. F. Barwick, 
late keeper of printed books at the British Museum, 
whose name is a guarantee that the work will be well 
done. It is hoped to publish the directory in the 
summer of 1927. Such a directory will indicate the 
library or libraries where information on a given subject 
is likely to be found. Араг from this directory, the 
Association proposes to answer inquiries from its 
members as to the literature on a particular subject 
by giving the names of those libraries that are likely 
to be able to give the information required. 

There are divergent opinions concerning the desira- 
bility and practicability of special scientific libraries 
undertaking the work of information bureaux. Libraries 
undertaking this work would require greatly enlarged 
staffs. Information-hunting is a long and arduous 
pursuit, and we are informed by two experts in this 
business that the average time required to answer а 
single inquiry is about two days. On the other hand, 
the expense should not be prohibitive, for, as Dr. 
de Vos remarked; an information service should be 
made to pay for itself: firms and individuals could 
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afford to pay high fees if tbey were relieved from 
doing the work themselves. A second difficulty would 
be to find the personnel. Information work demands 
very special qualifications, both in regard to know- 
ledge of books and other sources of information, of 
&t least one science, and а natural flair for finding 
things out. Special training might solve this difficulty 
to some extent, and & real demand would probably 
create а supply. Large firms and institutions would, 
however, probably continue to employ tbeir own in- 
formation officers, so that the work of information 
bureaux set up in connexion with special libraries 
would consist mainly in serving the needs of individuals 
апа small institutions. А further hindrance to the 
realisation of the scheme would be found in the inability 
of scientific libraries owned by learned societies to 
undertake work for outside firms and individuals ; 
charters of incorporation would have to be carefully 
scanned before action was taken. 

The language difficulty is a perennial one in the 
sphere of the dissemination of scientific knowledge, 
present methods being prodigiously wasteful in time, 
effort and money. ‘Translators who possess the 
qualification of expert knowledge of science and 
language, including its idioms and technical terms, 
are exceedingly rare, and as a rule the work is badly 
remunerated. At the Oxford meeting, Mr. P. K. 
Turner, of the Research Department of Burndept 
Wireless, Ltd., spoke in no exaggerated terms of these 
difficulties, and his suggested solution—the adoption 
of an international auxiliary каде old, 
is one that cannot be overlooked. 

Following closely on the lines of the {ай БАШ 
Auxiliary Language Committee of the British Associa- 
tion, Mr. Turner considered the rival claims of a dead 
language, a modern national language, and an invented 
language, and came to the conclusion that Latin is 
too difficult for the purpose, & modern language would 
inevitably raise international jealousies, and that an 
invented language, easy to learn, precise, and capable 
of providing new words for new concepts, would be 
best. Of the artificial languages now current, only 
Esperanto, its offshoot Ido, and Interlingua (Latin 
without inflexions) are of serious importance, and of 
these Esperanto has undoubtedly made the greatest 
headway. "We have recently read a scientific treatise 
on the elementary principles of radio-communication 
written in Interlingua, the language sponsored by Prof. 
G. Peano, of the University of Turin, and were much 
impressed by its ready intelligibility and its brevity ; 
but probably any of the three languages named would 
serve, with or without modifications, for international 
abstracts and bibliographies. | 


The fact remains, however, that none of these in- 
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vented languages has made any progress in the scientific 
world. Whenever they are suggested they seem to 
raise a perfect fwrore among partisans of the dead 
&nd national languages. We hold no brief for any 
one of these linguistic devices which, like shorthand, 
mathematical, chemical and musical notations, have 
been invented to serve a special purpose, but in view 
of the very great advantages that would follow the 
&doption of а suitable medium for international com- 
munications in science, we think that the subject 
should not be allowed to drop. lf the world were 
ruled by reason (which it is not, and probably never 
will be) an international auxiliary language would have 
been adopted many years ago ; it remains to be seen 
how far civilisation will succeed in promoting the 
dictates of reason against the opposition of instinctive 
tendencies and age-long prejudices. 








Propaganda aud Philosophy. 

(х) The Gist of Evolutson. By Prof. Horatio Hackett 
Newman. Pp.x+154. (New York: The Macmillan 
Co., 1926.) 6s. net. 

(2) Selected Articlas on Evolution. Compiled by Edith 
M. Phelps. (The Handbook Series.) Pp. liii +283. 
(New York: The H. W. Wilson Co.; London: Sir 
Isaac Pitman and Sons, Ltd., 1926.) 2.40 dollars. 

(3) Science as Revelation. By John M. Watson. 
Pp. 303+7 plates. (New York: The Macmillan Co., 
1925.) ros. net. | 

(4) God and Evolution. By the Rev. W. К. Matthews. 
(Liverpool Diocesan Board of Divinity Publications.) 
Pp. ix--58. (London: Longmans, Green and Co., 
Ltd.,1926.) 35. net. 
^O far as one can see from current apologetic 

literature, England and America present rather 

& strong contrast. 'The religious problem across the 

Atlantic seems merely to be the limited one of evolution: 

versus the book of Genesis, an issue which engaged 

the attention of Englishmen half a century ago, when ' 

Americans were getting over their disastrous civil 

war. The three volumes from America before us all 

deal more or less directly with the Fundamentalist 
controversy, the seriousness of which is not understood 
in England, where we are inclined to laugh at it. It 
is, however, no laughing matter. It is already being 
converted into a political issue; the “ Bible Schools” 
where non-graduates are trained for thé ministry are 
engaged in ап industrious propaganda, and in some 
places no political candidate would stand a chance of 
election who did not profess ‘ Biblical’ views, and no 
teacher in a public institution could retain his position 
if he favoured evolution. 

(т) In his volume, Prof. Н. H Newman, who 
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participated in the Scopes trial, contributes a brief and 
clear statement of modern biological doctrines, written 
for popular use and avoiding technical language so far 
as possible. The late Lord Acton somewhere tells a 
story of a great medical specialist unable to pronounce 
definitely upon a case brought to him. As a clear 
plain verdict was insisted on by the patient’s friends, 
the great man replied: “I cannot tell you myself, but I 
can recommend you to fifty doctors who would.” The 
fact is that ignorance can always be dogmatic, and 
this is where the conscientious man of science is at & 
disadvantage. “The chemist, the astronomer, the 
geologist, equally with the biologist and the physicist, 
feel the inadequacy of their present knowledge of their 
subjects,” writes Prof. Newman. The Fundamentalist 
has no such searchings of heart, and his omniscience is 
a controversial asset. Still, we may hope that Prof. 
Newman’s “Gist of Evolution" will be read and 
pondéred by intelligent people in America. It is 
admirably lucid, its topics are well соко, and it is 
neither heavy nor verbose. 

(х) Miss E. M. Phelps's book is а кале of 
carefully selected articles on evolution, expressions of 
opinion on both sides of the controversy being included. 
We cannot imagine anything more useful for one 
anxious to get a clear grasp of the issue. Although a 
number of these articles might be selected for attention, 
that of Prof. John Dewey strikes us as peculiarly 
valuable as а diagnosis of the situation. It appeared 
in the New Republic of April 2, 1924. He points out 
that whereas in times past there were two parties to a 
dispute of this kind, i.e. the theological and the scientific 
specialists, nowadays there is a third, the general public. 
The real issue now “ concerns the growing influence 
of the general public in matters of thought and belief, 
and the comparative failure of schooling up to the 
present time to instil even the rudiments of the scientific 
attitude in vast numbers of persons, so as to enable 
them to distinguish between matters of mere opinion 
and argument and those of fact and ascertainment of 

“ The realities of the situation centre about what can 
be done to ally the forces which have democratised 
society with the mental and moral attitudes of science. 
The worst of the predicament is a tendency towards a 
vicious circle. The forces that compel some degree 
of general schooling also make for a loose, scrappy, and 
talkative education, and this education in turn re- 
enforces the bad features of the underlying forces.” 

(3) These remarks seem applicable to the third 
volume under review. Mr. J. M. Watson’s “ Science 
as Revelation” is a book of rather ambitious scope, 
attempting to put in clear, brief, and popular form 
the results of research in all the sciences from physics 
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to psychology. There follow two chapters on ethics 
and philosophy, and then two more on the new religion, 
and the new revelation, of science. We are inclined 
to think that so far as religion and ethics are concerned, 
our &uthor unduly simplifies the problems. The real 
issues, namely, as to whether biological science does 
supply us with an enlightened ethic, and whether the 
cosmic process is for us or against us (as Huxley taught), 
he does not seem to face. He sometimes covers up 
the difficulties with rhetoric, as when he tells us that 
“Truth is the ONE GREAT GUIDE, and he who closely 
adheres to it cannot possibly go wrong.” Surely this is 
prolix nonsense: for what the truth is about these 
matters is just what we would like to discover. Mr. 
Watson evades the real religious problem, which is not : 
Does God exist ? but, What sort of a God exists ? The 
book seems to us to preach a sort of inverted Funda- 
it strikes us as wellintentioned but 
sballow. . 

In England, as was observed above, the Genesis 
versus science issue has retired into the background. 
This may be beoause there exists a higher level of 
general education and intelligence in this country ; 
or it may be that amongst ourselves the general public 
takes little interest in religious problems, so that they 
&re left to the experts who naturally treat them with 
more intelligence. Between these alternative explana- 
tions, we hesitate to pronounce. At any rate, in. 
reading Dr. Matthews’ book (4), we breathe a different 
air ; the atmosphere, of embittered polemics is absent. 

This does not mean that Dr. Matthews sees no 
important difference between the views he himself 
holds and those held by some evolutionary philosophers 
and men of science. He devotes a certain amount of 
attention to Mr. H. G. Wells and Mr. Bernard-Shaw ; 
but, as he says, “there is no arguing with prophets,” 
and we are relieved when he turns “ to the less inspiring 
but more coherent writings of systematic thinkers.” 
His treatment of Prof. Alexander interests us most. 
There has always seemed to us a difficulty, or even an 
inconsistency, in the views of this highly original 
thinker. He asserts that there exists in the universe 
a tendency, or ‘nisus, to produce a series of qualities 
of existence ; a series like a hierarchy of values which 
increase as the process continues. We have matter, 
life, mind, and, in due course (we may hope), deity. But 
there is no ‘purpose’ or plan behind this. The 
elements of the series just ‘emerge’; and we must 
accept their ‘ emergence ' with ' natural piety,’ t.e. with 
a devout agnosticism. But what is this ‘nisus’? 
Is it just a word to signify that the world is so con- 
structed that, as a matter of fact, it does produce what 
‘emerges’ (in which case the word really has no 


meaning)? Or does it signify that there is an ‘ urge’ 
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in the universe which makes it creative? If so, we 
have got something indistinguishable from ‘ purpose.’ 
Prof. Alexander is too clear a thinker to talk about 
“unconscious purpose,’ which is a contradiction in 
terms, and he prefers not to use the word at all. But 
'nisus, if it means anything, must end by meaning 
this. 
. Dr. Matthews seems to us at his best when engaged 
in philosophical criticism. We doubt if many bio- 
logists would follow him in attaching much importance 
to the views of Driesch, and although all the world 
recognises the debt which physiology owes to Dr. J. S. 
Haldane, few take his vitalistic theories seriously. 
The tendency now is clearly and strongly in favour of 
Mechanistic interpretations. One strong point in 
Prof. Alexander’s work is that he recognises this. We 
doubt if Dr. Matthews strengthens his case by patronis- 
ing obsolete scientific theories. The most damaging 
criticisms of naturalism come from insistence on the 
difficulties which inhere in any philosophy which 
excludes all idea of а supra-temporal reality " (p. 37). 
As a philosophical system, evolutionary naturalism is 
beset with difficulties: as a religion, it “is founded on 
as great an act of faith as any which the Christian 
doctrine of God requires of us.” How true this is— 
but how unpopular | 

We may hope that many students of science, as well 
as students of theology, will peruse these lectures. 
They are of а very high quality. We should like to 
wish them a good circulation in America as well as in 
Great Britain, when the contagion of Fundamentalist 





frenzy has passed. J.C. H. 
The' Races of Mankind. 
(т) Les races et.les peuples de la terre. Par Dr. J. 


Deniker. Deuxième édition revue et considérable- 
ment augmentée, Рр. 750. (Paris: Masson et Cie, 
1926.) 75 francs. І . 

(2) Касе and History: an Ethnological Introduction to 
History. By Prof. Eugéne Pittard. (The History 
of Civilisation Series.) Translated by V. C. C. 
Collum. Pp.xxiii--5o5. (London: Kegan Paul and 
Co., Ltd.; New York: Alfred A. Knopf, 1926.) 
215.net. . + 

HE reluctance of anthropologists whole-heartedly 

to apply to the human family the strict 
principles of classification and phylogenetic arrange- 
ment adopted in the wider field of biology is а very 
curious phenomenon. Yet it is a fact that students 
of man, even biologists, commonly disregard the 
significance usually associated in biology with such 
terms as race and species ; and even when tbis element 
of confusion is eliminated there still remains some 
uncertainty as to what constitute the criteria of race. 
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Many years ago Шу. тети еерт exemp- 
tion from the disturbing influence of race consciousness 
that so obviously distorts the outlook of many, if not 
most, writers on anthropology, on the ground that hé 
enjoyed the serene impartiality of a mongrel. 

This factor of personal or racial bias has been а 
potent factor in causing confusion in the study of race. 
When, early in the nineteenth century, efforts were 
made to emancipate the Greeks from Turkish rule, 
ethnology was used as a political instrument. Ever 
since then scarcely any national or social conflict 
anywhere in the world has been free from anthro- 
pological irrelevances, which have had the disastrous 
effect of hampering the calm and dispassionate study 
of а subject that teems with intrinsic difficulties. Опе 
has only to recall the distorting effects of such national 
prejudice in the claims for Teutonic ascendency and 
the northern origin of civilisation, the conflicts associ- 
ated with the phrases ‘ Yellow Peril’:and ' Nordié 
Race,’ and the ever-present antagonism between black 
and white in the United States, to realise how acientifie 
impartiality has been warped. 

Even when such influences are exorcised, two other 
disturbing factors remain. There is first the selection 
of the qualities to be used in the determination of 
гасе and the. estimation of their relative value. 
Secondly, the factor of racial admixture must be 
given due consideration by making allowance for its 
effects. The chief element of confusion in the definition 
of human races has been due to the former factor, and 
especially the lack of a due sense. of proportion. 
Examples of this are the exclusion of Bushmen frem 
the Negro race because their skin is not black, suggesting 
a close affinity between aboriginal Australians and 
Europeans because there are similarities in the hair, 
or between Negroes and Mongols because they both 
bave flat noses. But perhaps the most potent element 
of confusion is the persistence of the term Caucasian, 
which involves the failure to accord adequate recogni- 
tion to the fact that there are at least three definite 
and distinct races, commonly called Mediterranean, 
Nordic,-and Alpine, in the population of Europe and 
westem Asia. Even when the six easily differentiated 
races—Australian, Negro, Mongol, Mediterranean, 
Alpine, and Nordic are recognised, there still remains 
the problem of assigning to each its degrees of affinity 
to the rest. This can only be done by devising a 
tentative phylogenetic tree to indicate which races are 
primitive and which are specialised or advanced. 

No work has yet been published that deals with the 
question of race in such & way as to give adequate 
recognition to these principles, but the books by Dr. 
Deniker and Prof. Pittard make а serious attempt to 


introduce some sort of order and a right perspective 
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into these questions and to deal with the problems of 
гасе in a strictly biological way. They also emphasise 
the need for caution—never more necessary than at 
the present time—of not confusing race with culture, 
language; “political aptitude, or distinctive moral 
qualities. 

(т) Of the works dealing with the whole world, 
perhaps the sanest and the best-balanced is that 
written in 1900 by the late Dr. Deniker, the learned 
librarian of the Natural History Museum in Paris. By 
dealing with both race and culture in intimate associa- 
tion one with the other, he was immune from the sort 
of errors which writers are liable to commit when they 
deal with only one aspect of anthropology and neglect 
the other. Another factor that enhanced the value of 
Dr. Deniker’s book was the information derived from 
Russian and other Slavonic literature, which is a 
sealed book to most western anthropologists. At the 
time of his death in 1918 he was engaged in the task 
of preparing a revised and considerably enlarged 
edition of his excellent book. With the help of a 
number of his colleagues in Paris the author’s family 
has just brought out this new edition after a lapse 
of eight years. Durjng this time anthropology has 
made great strides. Hence this book can scarcely be 
regarded as quite up-to-date. Nevertheless, the im- 
proved edition of а book which for more than a quarter 
of а century has been the standard text-book on the 
subject is most welcome. 

(2) In his foreword to Prof. Pittard's book, M. Henry 
Berr tells us that in 1912 Dr. Deniker promised to 
write & volume on race and history for the series of 
monographs he is editing under the title “ L'Évolution 
de l'humanité " (which is now being issued in English 
under the general title “ The History of Civilisation "). 
On the death of Dr. Deniker he entrusted the task to 
Prof. Eugéne Pittard, of the University of Geneva, 
who is well known as an industrious and -careful 
worker in physical anthropology, especially of Switzer- 
land ànd the Balkan area. i 

The book is not a treatise on race, nor does it deal in 
the strict sense of the term with history. It is rather 
& series of essays on some of the more contentious 
problems in which factors of race came into some 
relationship with history, The method of treatment 
is cautious, if not elusive. In fact much of the book 
is written in the form of questions to which the author 
gives no decisive answer. Here is а typical example 
of Prof. Pittard's method of exposition : 

“ The abuse of the influence of physical environment 
as the principal determinant of variations in man 
reveals to us another attempt at facile explanation in 
the application of the law of minimum effort. What 


has not been solemnly put down to'it? With what 
assurance has it been- sought to convince us that 
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environment is everything, that men are eminently 
plastic beings, submitting without protest to eyery 
sort of influence | No single character could resist the 
moulding hand of environment, that all-powerful 
sculptor who, just as education renders our intellect 
and moral character rigid, petrifies as with a glaze 
our different morphologies. Has not the influence of 
environment been invoked to explain the anatomical 
variety seen in Jews, thenceforward acquired by very 
reason of such infiuence? Does not the morphological 
Americanisation of various European immigrants in 
America call, on certain points, for all reserve on our 
part? What mechanism other than hybridisation could 
environment employ to mould the cranial character of 
the new Americans? No one is able to tell us,” 


(Р. 14.) 


This quotation is typical of the style and method of’ 
the book as a whole. Two-thirds of the volume are 
devoted to Europe. The remaining third deals with 
Turks, Phoenicians, Jews, Arabs, Iranians, and Tatars, 
with brief essays on the peoples of India, China, Japan, 
Egypt, Mexico, the Malay Archipelago, and Oceania. 

The book as a whole is a welcome corrective to much 
that is misleading and confusing in modern anthropo- 
logical literature. Prof. Pittard does occasionally 
relent from his attitude of cautious avoidance of 
direct. expression of his views. On most of these 
occasions he reveals a very conservative adherence to 
the opinions generally held by French anthropologists, 
and in particular by Prof. Boule. Thus he accepts 
without question the opinion that the figurines of the 
so-called Upper Paleolithic, so misleadingly described 
as steatopygous, afford evidence of the former presence 
of people of Hottentot affinities in Europe, a fallacy 
that Prof. Verneau justly exposed in his Huxley 
Lecture to the Royal Anthropological Institute in 1924. 
But Prof. Pittard also adopts Prof. Boule’s theory that 
-Verneau’s Grimaldi race is really negroid and affords 
corroboration of the Hottentot speculation! Having 
recently examined the two skeletons from the Grottes 
des Enfants at Monaco, І am.convinced that there 
are no just reasons for calling the ‘Grimaldi race’ 
negroid. | - И 

Prof. Pittard pours gentle scorn on the recent 
campaign in favour of the supremacy of the Nordic 
race. Nevertheless he ironically says that the 


“despised brachycephals, these representatives of the 
inferior race Homo alpinus, would seem to have 
invented and propagated two things of capital import- 
ance to the progress of civilisation. It is to them 
that we probably owe the culture of cereals and animal 
domestication, and that is by no means a small 
contribution. It might even be said to outweigh a 
certain number of raids and massicres. Did not these 
inventions, indeed, have a larger part in determining 
social progress, and for a longer time, and was not their 
influence of wider extent than all the warlike disturb- 
ances of the Northerners put together Р” 
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There are, however, no valid reasons for assuming 
that the Alpine people did invent these fundamental 
contributions to civilisation. At the meeting of the 
Australasian Association for the Advancement of 
Science in 1921, Prof. Thomas Cherry set forth evidence 
establishing the fact that it was members of the 
Mediterranean race who made these inventions (see 
also NATURE, June то, 1920, р. 474). 

The problems of determining the ancestry and the 
original home of the buman family, and whether men 
everywhere spontaneously invented the Chellean coup de 
fog —which Prof. Pittard calls the hypothesis of pre- 
historians—are brushed aside in two pages of provoca- 
tive queries, none of which areanswered. Instead of this 
Prof. Pittard says “ an attitude of doubt is the wisest.” 
" If an answer must be given to the question put, we 
shall have to be honest and say that we do not know." 

The book affords an amazing revelation of the extent 
of the misconceptions concerning the Piltdown skull 
still entertained on the continent. The Piltdown 
cranium reveals a closer approximation to the condition 
found in the young chimpanzee than any other human 
skull does. Yet Prof. Pittard tells his readers (p. 56) 
that it © would seem to indicate а more highly evolved 
race" than Heidelberg man. But he goes further 
than this when he suggests 
“the possibility of the Heidelberg race having given 
birth to the Piltdown race, and the Piltdown race of 
the type with progressive characters which we meet 
with in Aurignacian times.” Е 

In spite of these defects the book is valuable and 
interesting. If it adds a few more misunderstandings 
to the literature of anthropology, it more than atones 
for this by helping to remove a host of others. г 

In her translation Miss Collum has wisely kept as 
near as possible to а strictly literal version of the 
French. 1f at times the idiom is uncouth, it enables 
the reader to realise exactly what the author wrote 
in a highly controversial subject. The word ‘ human- 
ité' would be more correctly rendered into English 
by ‘mankind’ and not by ‘humanity.’ The word 
‘peninsula’ is wrongly spelt throughout the book. 
' In fact both in Deniker's and Pittard’s book there is an 
unusually large series of typographical errors. 

` С. ELLIOT Ѕмтн. 





The Influence of Science. 

Science and Civilisation. Essays Arranged and Edited 
by F. S. Marvin. (The Unity Series, 6.) Pp. 35o. 
(London : Oxford University Press, 1926.) 6s. net. 

ATHER more than nine centuries ago, Avicenna 

bestowed the title of “ Тће Remedy ” upon his 

great treatise on natural philosophy. It is not difficult 
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to appreciate the meaning which lay behind the choice 
of this unexpected name: natural philosophy, or 
simply science as we prefer to call it now, was in 
Avicenna’s opinion the cure for the manifold ills of 
mankind and a tonic to brace humanity for the future. 
The natural supplement to this opinion is Comte’s 
statement Savoir afin de Prévoir, which is the motto of 
the present book. It is now three years since “ Science 
and Civilization” was first published, and because, 
amid the flood of ephemeral literature which issues 
from the innumerable presses of the world, those books 
which are of lasting value run a grave risk of being 
swept away, we are grateful to Oxford for this new 
and cheaper edition. The essays which Mr. F. S. 
Marvin has here edited are, indeed, so valuable and so 
inspiring that we could have wished for an even less 
expensive edition: six shillings, though a modest price 
for a book in these days, is still too much to allow of 
that wide diffusion which all of us would like to see in 
the present instance. i 

No one can feel satisfied with the results which the 
widespread teaching of science in Great Britain has so 
far produced. The majority of men appear not to have 
retained the merest fragment of the scientific facts they 
presumably learnt at school, and they certainly show 
no sign of having assimilated scientific principles and 
method. Even among men of science themselves it is 
not rare to find science regarded as a craft rather than 
as a philosophy, and a successful chemist or physicist 
is often on no higher an intellectual level than a skilled 
motor mechanic. In these circumstances, science will 
still advance so long as destiny throws up from time 
to time the man of insight and genius—the Dalton, the 
Clerk-Maxwell, the J. J. Thomson—but is that progress 
likely to be as thorough or as rapid as would be desir- 
able? Is it in the least degree probable that the 
intellectual advance of the nation at large will keep 
pace with even a comparatively slow advance of 
science if present conditions continue? It seems that 
the answer to both these questions must be a regretful 
"No"; whereupon the further question arises: What 
will be the effect upon civilisation if the general in- 
tellectual level lags seriously behind the progress ot 
science? In the last year or two this question has 
been discussed by several talented and imaginative 
novelists, philosophers and men of science, but 4 
may draw a lesson from the past—the mobilisatio 
scientific resources for purposes of wholesal 
tion during the War showed us only too 













forces of science are misapplied. 

It is a common plea that men of scie 
are not responsible for the evil uses to 
may put scientific knowledge, but is n 
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fallacious? А man who invents а new weed-killer and 

leaves it lying about, so that his child poisons himself 
- with it, cannot be absolved from’ blame on the score 
that his invention was wrongly applied. If a chemist 
produces & tremendously effective explosive, fully 
realising that in all probability the first use men will 
make of it will be to destroy one another, it is very 
difficult to acquit him altogether. Read this extract 
from an account of the Spanish operations in Morocco : 
“ Like the fiery rain of Dante, the bombs crashed from 
the skies, smashing villages, burning crops, slaying 
the wounded and murdering women and children. . . . 
For these bravos of the air-there were not even the usual 
sporting risks of war—no fearless hostile airmen to 
grapple with; no anti-aircraft guns to face. A good 
breakfast, a pleasant ride, a few brave men killed, a 
few children rendered homeless and orphans—then 
back to a good dinner.” Наз science, which made 
things like this possible, no' responsibility ? Am I my 
brother’s keeper ? 

In a certain sense, of course, science is non-moral, 
and in the illustration given above it is clear that the 
wrongful action lay not in the invention of the weed- 
killer but in the carélessness which left it unguarded. 
Science gua science is not responsible for its misuse, and 
we are perfectly justified in insisting upon this when 
the opponent of progress points to the ruined village, 
the slave of eocaine or the blinded victim of the 
vitriol-thrower. It is, however, impossible to divorce 
science from the scientist, and the latter is human and 
shares human responsibilities. To adopt a sentence of 
Dean Inge’s in a sense different from that in which he 
used it, " we must not regard the world of science 
as an objectively existing fact, wholly independent 
of us who observe it." The scientist, in fact, has a 
double duty ; he must not only further the course of 
science but must also do his utmost to ensure the right 
use of the control of Nature he places in men's hands. 

Such books as “Science and Civilization” are 
eminently serviceable for the latter purpose, since they 
make the unreflective man of science reflect and at the 
same time manifest to the general public, in & way 
which more technical books could not, what Sir Richard 
Gregory has happily called the “ Spirit and Service of 
| Science." 
all the good things which Mr. Marvin has collected 
us it is difficult to single out any particular essay 
\ mention, but the attention of all who are 
teaching science— whether in universities, 
ools—may be earnestly directed to the 
ence and Education.” For the root of 
pears to us to lie in the way in 
ught, and more especially in the 
ht in our schools. Mr. Heath’s 
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thoughtful study should be read by every schoolmaster, 
whether & science master or not, and although his warm 
approval of the methods of Sanderson of Oundle may 
leave some of us cold, all of us will realise better than 
we did before the magnitude of our responsibility and of 
our opportunity. 

The essays which deal with the history of science in 
its social aspects are still, as when first published, the 
best of their kind ; they show that a true international- 
ism, which the League of Nations is laboriously striving 
to effect in the world of politics, has already and for 
centuries past been effected in the world of science. 
Scientific internationalism, superior to but not de- 
structive of local patriotism, affords the best safeguard 

^for the future of civilisation, and Mr. Marvin and his 

collaborators have the solid satisfaction of knowing 
that they have made & not insignificant contribution 
to this end. E. J. Horuvazp. 








Modern Industrial Chemistry. 

(1) An Introduction іо Industrial Chemistry. Ву Dr. 
S. I. Levy. Рр. xiii+288+16 plates. (London: 
G. Bell and Sons, Ltd., 1926.) туз. net. 

(2) Industrial Chemistry: a Manual for the Student 
and Manufacturer. Edited by Allen Rogers. Fourth 
edition. In 2 vols. Vol. 1: Inorganic. Pp. xx+ 
srr+xxhi. Vol. 2: Organic. Рр. iv+512-1267. 
(London, Bombay and Sydney: Constable and Co., 
Ltd., 1925.) 525. 6d. net. 

(т) | N his introduction to industrial chemistry, Dr.’ 

Levy presents an aspect of a branch of 
technology which is not usually portrayed in treatises 
dealing with the application of chemical principles to 
factory operations. The new departure consists in 
directing special attention to the utilisation of all 
factors involved in efficient large scale production, these 





essential factors being grouped under the heading of 
“ Costing.” 
As a typical example the author selects the manu- 





facture of aniline from such commercially available 
materials as benzene, sodium nitrate, sulphuric acid, 
and iron filings. The factory method of keeping stock 
accounts of raw materials, intermediates, and final 
product is illustrated. Plant record sheets and overall 
consumption figures are also computed and furnish 
data for the tabulation of a flow sheet showing the 
efficiency of the process at each stage. The cost price 
of the final product is determined by drawing up a 
cost sheet, taking into account not only the price of 
materials but also overhead charges and the cost of 
various services. The exact incidence of the separate 
items on the cost of production is readily revealed by 
expressing these data in simple graphical form. Y 
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Following on this concrete example of the importance 
of process costing, the author deals with such typical 
large scale operations as heating and cooling, pulver- 
ising, mixing, filtration, extraction, distillation, sub- 
limation, and desiccation. A short section is devoted 
to the works equipment required in the storage, 
transportation, and manipulation of gases, liquids, and 
solids. А 

А general survey of chemical industry condensed 
into 40 pages 1s во sketchy that it is of doubtful utility 
and detracts from the merit of a treatise which other- 
wise sets up a new standard of excellence among 
technological text-books. А similar criticism applies 
to the short chapter on the fuel industries. 

То the topic of sulphuric acid, however, an authori- 
tative chapter is devoted which contains valuable 
details and includes the author's war experiences as 
shown by the data then collected in regard to the 
relative costs of production of sulphuric acid by the 
chamber process and by the various contact processes.' 
The concluding sections deal with the alkali industry 
and with the manufacture of intermediates and ex- 
plosives. "The economic factor is again emphasised and 
flow sheets are appended giving the costs of production 
of the principal service explosives. 

Аз indicated by Sir William Pope in his introduction 
to this volume, the treatise is modelled on uncon- 
ventional lines and may accordingly be read with 
advantage by every one interested in the industrial 
applications of chemistry. 

(а) These-two volumes are the fourth edition of а 
comprehensive manual written by & group of Ameri- 
сап chemists and covering в wide range of industrial 
topics. 

Vol. т, which deals mainly with inorganic subjects, 
commences with a chapter on general processes as 
carried out in the factory; but sometimes, as in the 
case of autoclaves, the information given is only slight. 
. Water for industrial use, a matter of general interest, 
receives attention in a separate chapter having its own 
bibliography. А very readable essay on sulphuric acid 
contains interesting details, especially in regard to 
American practice, but English readers will be surprised 
to find no mention of Messel and his associates in the 
survey of the historical development of the contact 
process. І 

А chapter on elements and compounds, arranged 
alphabetically, contains references to these materials 
which are sometimes misleading and generally too 
fragmentary to be of any practical value. Cobalt is 
dismissed in & few lines as colour producing element, 
but its increasingly important alloys are not mentioned. 
Under the heading of hydrogen peroxide there is no 
reference to the concentrated forms of this oxidising 
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agent. The statement that sodium nitrite is prepared 
by heating sodium nitrate and metallic lead refers to 
an unhealthy process which happily has become 
obsolete. Altogether this section on elements and 
compounds is a hopeless attempt to compete with the 
larger chemical encyclopadias. - 

- Ozone is discussed in the foregoing section and again 
in the section on electro-chemical industries, so that 
in future editions the editor might well consider the 
desirability of having a separate chapter on the 
atmospheric gases, including in this section oxygen and 
ozone. 

The second and larger volume of this treatise contains 
instructive essays on various industries based on 
organic chemistry. The products of the distillation of 
coal are discussed from different viewpoints in several 
chapters, and the destructive distillation of wood is the 
subject of a separate section. In view of the increasing 
production of synthetic methyl alcohol, a chapter might 
appropriately have been added on this alcohol and its 
derivatives, including formaldehyde and its industrially 
important condensation products. The section on 
explosives is too short to be of value for reference 
purposes, and the following statement is misleading 
(р. 1183): “ Titra-nitroaniline (sic) made by nitrating 
aniline.” The patented nitration starts from meta- 
nitroaniline prepared from dinitrobenzene. 

There are, however, many excellent monographs in 
this organic section, and among them may be mentioned 
the informative articles on essential oils, perfumes, and 
flavouring materials, on resins, gums, and turpentine, 
and on leather. 





What is Mind? 


Mental Life: an Introduction to Psychology. By Dr. 
B. Edgell. ‘Pp. xvi+275. (London: Methuen and 
Co., Ltd., 1926.) 7з. 6d, net, 


SYCHOLOGISTS are faced with the difficult task 

of clearly distinguishing their field of study, on 

one side, from philosophy and, on the other, from 
biology. The domains of other sciences were originally 
defined in naive, common-sense terms that raised no 
initial difficulty. On the besis of common experience 
every one knew what was meant by ‘heat,’ but with 
its scientific study, unexpected difficulties arose." The 
‘caloric’ proved weightless, and ‘heat’ was then 
described as a mode of motion. The facts of radiation 
raised fresh difficulty, and theory gave, first, ' insen- 
sible heat’ and then motion of an immaterial ether. 
This entailed the difficulty of a kinetic energy from 
which the term mass had vanished: to be dealt with 
in turn by recasting the meaning of energy in the light 
of electro-magnetic theory and the theory of relativity. 
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Still, however, the definition of ‘ heat’ presents diffi- 
culties which are but evaded in the modern tendency 
to fall back on some reference to crude introspective 
evidence and common-sense belief such аз: ‘The agent 
which produces in us certain sensations.' 

Put ‘mind’ in place of ‘heat’ and just because 
‘mind’ is of greater interest we find that, before the 
days of experimental science, it had been so studied 
that the problem of its ultimate nature had already 
reached the almost hopeless position in which ‘ matter ’ 
and ‘ electricity ' now find themselves. Modern psycho- 
logists are tempted to benefit by the experience of 
experimental science and leave to philosophy their 
ultimate problem. Not—What is mind? but—What 
are its activities ? seems problem enough. Paychology 
becomes the “ science of mental life " (p. xi). 

‘ Life’. however is as elusive as ‘mind.’ Biology 

' disowns the problem of ‘ life’ and is content to be the 
“science of living things.’ Possibly, shorn of all that is 
best left to metaphysics, nothing remains of a ‘ science 
of mental life’ that is not well within the purview of 
the ‘ science of living things’! Accept this conclusion 
and psychology becomes the ‘science of behaviour.’ 
But the crude facts of mental activity are known to 
every one, and even medicine has found in mental 
sickness, -as opposed to organic lesion, the easiest 
explanation of certain forms of bodily imcapacity. 
Explanatory theory in terms of ‘ unconscious mental 
activity ' follows and leads the way into highly specu- 


lative regions of © new.psychology,’ in which an attempt. 


is made to supply the need felt of an abiding something 
that, through all changes, continues. Psychology 
becomes the ‘science of. the unconscious. Physics in 
similar straits formulated the theory of the ether. 

As a result of this difficult position, many an 
* introduction ? to psychology, after a few words on the 
foolishness of 'the old psychology, reveals itself as 
concerned only with some particular modern develop- 
ment or school of thought. It is therefore refreshing 
to meet a work that is entitled to its claim: an intro- 
duction to psychology. With clear knowledge of the 
“old,” Dr. Edgell has reviewed much of the ‘new’ 
and given it its place in that evergrowing body of 
knowledge in the formulation of which. Aristotle played 
no unimportant part. 

The general line of treatment follows James and 
Ward and brings their work up-to-date with new facts 
and theories that have taken sufficiently definite shape 
to be presentable in form suitable for the general reader 
and beginner. 

Controversial matter has of necessity been included, 
and psychologists will welcome the author’s statement 
.of position on ‘ Freudian theory’ and ‘ behaviourism.’ 
Considering the theories of Freud, Adler, and Jung, she 
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writes : “ All attempts to reduce primitive values to one 
inclusive category seem futile, for, even when com- 
bined, these three types of appeal may be far from 
exhausting primitive possibilities” (р. 157). Then, 
dealing with Freudian theory in more detail, “ It may 
well be that, notwithstanding the success attendant 
on psycho-analysis, the unconscious as conceived by 
Professor Freud, is a ‘ false cause’ . the Freudian 
theory appears to conflict with any intelligible view 
of mental life " (p. 160). 

In opposition to the narrow Freudian view of ‘ the 
unconscious’ the author uses the term for the “ organ- 
isation of meanings and values (knowledge and char-. 
acter) . . ..the abiding structure of mind ” (p. 158). 
This leads to interesting corollaries including appar- 
ently a disavowal of the fundamental Freudian belief 
Іп unconscious mental activities (р. 173). 

Behaviourism is reviewed in an appendix. The 
inadequacy of the experimental basis to support the 
deductions drawn therefrom is stressed. Really to 
secure the behaviourist position “ conditioned reflexes 
should be established in circumstances where there is 
reasonable evidence of the complete absence of what 
the psychologist calls consciousness” (p. 265). Be- 
haviourism “ breaks down as a system of psychology 
and is по more successful in shelving the problem of 
mind and body than was its precursor, epipheno- 
menalism ” (р. 268). 

The definition ‘ science of mental life’ also attempts 
to shelve the difficulties surrounding the idea of mind as 
вл abiding entity (p. xi), but leads to a position almost 
identical with that of James when he wrote: “ Тһе 
thoughts themselves are the thinker.” “ We must be 
on our guard,” writes the author, “against treating 
. . - the subject or individual experient [as if he] were 
something over and above his experience " (p. 19). 
We find difficulty in attempting to harmonise this , 
with the ‘unconscious’ as “an organisation . . . the 
abiding structure of mind." Then we realise that much 
of the book is concerned with this ' structure ’ rather 
than with ‘ experience,’ and reading, “ This structure is 
being built up by the events of mental life; in its turn 
it determines the function of mental events, their mean- 
ing and their value" (p. 126), we again grow hopeful 
that it will yet be possible for psychologists to follow 
Prof. McDougall back to the definition ' science of mind ? 
as the best to cover both “ facts of mental activity and 
facts of mental structure” (“ Outline of Psychology,” 
р. 41). In such a definition any particular theory of 
the ultimate nature of mind is no more posited or 
necessary than were theories of the ultimate nature of 
electricity and matter in the original definitions of the 
fields of study of the physicist ‘and chemist. 

‚ R. J. BARTLETT. | 
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Letters to the Editor. 


[The Editor does mot hold himself responsible for 
opinions sed by his correspondents. Neither 
can Абы fo return, mor to correspond with 
the writers of, rejected manuscripts intended for 
this or аму othsr part of NATURE. No notice is 
taken of anonymous communications. | 


Spectrographic Junction between the X-ray 
Region and the Extreme Ultra-Violet. 


In previous papers (Compiss rendus, 182, 1083, and 
183, 193, May and July 1926) a method was given, 
suitable for spectrographic work in the unknown 
region between 20 and 150 m umts. In the 
meantime, some Ка lines belon to light elementa 
(oxygen, carbon, boron), and a few № barium lines, have 
been measured. It was interesting to apply the new 
method to the detection of lowest frequency N and 
О series of a heavy element. Thanks to the юпа 
help of Dr. Holst, Director of the Philips Laboratory, 
10 а nei lum wy proe Dr 
Dr. de Boer, and aned it as a- hot Gath e ın the 
X-ray tube of my vacuum spectrograph. With an 
exposure of 4 hours, with a current of 29 milhamperes 
under 2:8 kilowatts peak value, I obtained 
thonum spectra. The middle part of each plate is 
covered by а fiker consisting of goldbeater's foil, 
7 x 107* cm. thick, used to estimate penetrating power 
and order of spectra. АП the lines detected are new 
азаа муа шш ‚ А 
very strong 45:3 A.U. line coincides with the РА line 
of carbon, but is a different one This is proved by 
three facts: that tantalum, molybdenum or zir- 
conium hot-wire cathodes, used in the same condi- 
н do RA show the carbon hne; that the thorum 

еров1 on the was important and visible 
to the nabed eye, thst штата 
potentials, made with another apparatus, by the 
ionisation method, do not show ial the carbon 
К critical potential e volts) but the two well- 
defined N, (355 volts) and N,, (312 .volts) thorium 
critical voltages, cortesponding to the respective 
emission of 45:3 and 51:5 А.Л]. lines. 

The strong 45:3 . line appears in three succes- 
sive orders and covers, by its broadness, a new line, 

8-2 A.U., which a only in the second order. 
this one cannot be the first order line, as 1t is shown 
by application of the combination principle, and 1s, 
in the est frequency hne in the O series. 
АП the recorded lines fit very closely into the theo- 
retical requirements. Only one line, O,P,, is missing, 

bebly owing to faintness, its bable intensity 
being supposed to be only half of t of the 71 AU. 


ө. ob e ^ 
These lines are tabulated below and deeignated by 
the usual terminology : : 














— 1. 
А Combene- 
ААА. | 0. | Line. | Intensity, | Combe ner towels 5E. 

453 |310| МИ. тесу strong) N,—O,, | збя (directly mea- 

sured}, 51 
48 я |189] Оз medmm 0,— P. 0,—304, -—15 
305 |172]| Na strong мед N, азо . m); 
no rri Оу faint Q.—P, itd У Ps 
їїт 75| OB famt O,—P, | 0,785; Pa 











The only low-frequency line escaping detection (Oa) 
would have а ave engin of about 230 A.U. It is 
the pe Röntgen line waiting to be found. In 
the short wave-l side of the spectrum, higher 
uency N lines are fain аас pee I. Dno eee 
optical reflection upon the grating of very soft 
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X-rays. Nevertheless two faint lines, 26 and 27-2 
À.U., have once been found. | 
Remarkable is the simplicity of these spectra in 
which there is neither spark- nor semi-optical lines, 
thanks to the small exciting potential This series 
of measurements completes in this way our know- 
ledge of Rontgen series апа atomic levels and, at 
the same time, leads to the long-desired spectro- 
hic junchon between -ordinary X-rays and 
Мый кал, opücal spectra in the extreme ultra-violet 
(136 À.U.: short wave-length hmit of aluminium). 
А. DAUVILLIER. 
Laboratoire de Recherches Physiques, 
sur les Rayons X, 
12 Rue Lord-Byron 8° Arr., Paris, 
September 16. 7 





Prof. Labbé's Production of ** Allomorphs."’ 


ProF. LABBÉ in a recent paper (Arch. Zool. Exp., 
t. 62, p 498, 1924), in speaking of some copepods and 
other animals, has made the following statement '— 

“ The eggs of species A laid in a medium of pH 8-2 
would give the form A, but at pH 8 4 would give the 
form A’, and at РН 8-6 the form A”... . 

“ It is exact for Artemia, but for the other forms 
the fact is more important, for it bringa about the 
transition [il conduit à l'émiettement] of one species 
to another; this is what I shall call the alomorph or 
the allomorphs of the species.” . 

The paper then goes on to state that various 
allomorphs have been obtained E ena ud ph. 

ual increase in pH. It also'claims that Cyclops 
elgolandicus R is an allomorph of this type, 
Cyclops bicuspidatus Claus being the real species. 

Mr. Robert Gurney (NATURE, vol 118, p. 336, 
1926) has severely criticised Prof. Labbé’s statements 
and leads one to think that the necessary attention 
to detail has not been given and that the allomorphs 
were not really the offspring of the species described. 
Mr. Gurney suggests t the mistake might have 
arisen through the accidental introduction of the 
minute Јагут of other species. 

I wish to bring forward evidence of an entirely 
different nature which leads to the same conclusion 
as that of Mr. Gurney. А 

For the last three years І have been making а 
detailed study of the pepe Cyclops, ац important 
group of copepods, and in every case the pH value 
of the water in which the animals were actually rae | 
was taken. In this way in Great Britain alone 
have recarded 31 species, 5 of which are new to the 
I do not pro 
to give here either a full list of the species or of their 
ranges of pH since the work is by no means finished, 
but I will give simply the ranges observed for a few 
of the better known ones: ; 


Species. Range of pH, 
Cyclops vulgaris A . e 4698 
n — еним + . 4:6-8:6 
» — haduhus . Я 44-74 
» — robusius К А 4 6-3:2 
» pulchellus (syn. brcuspidatus) 5-8-8 6 
» — das (syn fuscus) . 50-80 
„  enxuhcormis (syn. albidus) . — . 1125 
» — Serratus (syn. Leptocyclops agilis) . 4 8 
» — frases В А г . e 46-98 
» —fimbnatus 50-8: 
п NARMS. 4477 2 
no DeMMSIMS 5:1-7'4 


It із more than likely that аз time goes on these 
ranges wil be increased, but I have carried out 
observations in the following districts: The Isle of 
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Skye, Perthshire, Folkestone and Hythe, Dartmoor, 
Cambridge, Oxford, and of course Wilts. 

: When it is found’ that a number of well-known 
species such as those given above can be found with 
such e ranges of рН, it seems im еа 
Prof. Labbé's statement that а increase of p 
is responsible for the transition of one species into 
another. 

. In this-connexion further observations may be 
cited. I have found Cyclops fimbnaius living m 





three inches of foul muddy water and dredged it 


up on the same day in roo feet of clear water from 
a Scottish loch. Prof. Sars records the dredgmg of 
exactly the same вречев from зоо feet of water. 
This з by no means an isolated case. In addition, 
many of the species of Cyclops are absolutely cosmo- 
politan, the same species bemg recorded irom the 
Arctic Circle to the equator wherever there is fresh 
As a third kind of direct observation I should add 
that in a series of iments on the spine formulae 
Ф Cyclops lacunae, I bred several generations of the 
well-known es C sgnatus and С. albidus. Тһе 
description of these experiments is now in the press 
And full details are.given ; suffice it to say here that 
the animals were bred in jars in ав incubator, as 
controls, and that during the experiments the pH 
gradually went up from 7 2408 6 Thespine formule 
were observed as carefully as possible and both species 
bred absolutely true to type, and I do'not know of any 
more exacting test. . Н 
Му экен and observations therefore do not 
with those of Prof. Labbé, and it is surely now 
ost dn established fact that -the alterations of 
ФН within reasonable limits have little or no direct 
effect on freshwater entomoetraca or insect larve, 
but a profound effect on most'of the protozoa. it 18 
well known of couree that certain animals bréd in 
e&ptivity and under abnormal conditions may give 
rise gradually to å series of monstrosities, s.g. the 
Chinese gold-fish described by Torniet, but there is 
flothing in these experiments comparable to the 
transition of one species into another 1n Nature. 
Finally, there is abundant literature, 1ncluding that 
given by Prof. Labbé himself, dealing with the 
éontinual change of pH that takes place normally 
in any exposed piece of water, and.since thé ento- 
mostracan fauna often rernains practically unchanged 
for weeks and in some cases for months, ıt is surely 
obvidus that most of the species are not affected by 
small changee of pH, and in some cases they are not 
&ffétted even by conàiderable changes. 
tos | А. С. LOWNDES. 
Marlborough. : | n - 





a 


(7. D Pydre Ser’ (The Rot of the Stars). 


PzsHaprs I may be allowed to reopen a subject 
which gave rise to & very interesting correspondence 
in NATURE in 1910. .І refer to.the mysterious jelly- 
like subetance found lying about in open spaces, and 
popularly connected with ' shooüng-stars, about 
which Но T. McKenny Hughes contributed an 
interesting article to these columns on June 23,1910. 
Many suggestions аз їо the. origin of su ce 
were made bot by Prof Hughes and by later corre- 
spondents, but no definite conclusian seems to have 
been reached. Of course it cannot be taken for 
ga’ that the ‘ jelly ’ is always of the same nature. 

t may well be that the ‘jellies’ recorded by. some 
observers were the plasmodia of Myxomycetes, or 
masses of Nostoc or some other organism. Bat it 
seems 5 have been suggested so early as 1667 by 
Merrett that the jelly consisted of the Viscera of frogs: 
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He says (I quote from Prof. Hughes) “. . . Regnae 
Societati palam ostendi чуб, Es ex йогын 
ranarum а согу in unum locum congestis, quod aliis 
etam ejusdem societatis. viri praestantissimi 
confirmarunt.” 

The German observer Melaheimer, in, a8 Was 
pane out in these columns by Dr. & Н. Pethy- 

ridge, considered the jelly to be the remains of the 
oviducts of frogs. Melsheimer ahresber. West- 
eid Provinsval-Vorssms fur. Wiss. u. Kunst, 

ünster, Sitxung February 28, 1908, p. 53) believed 
that these were left on the ground, or up 
undigested, by some animal which devoured froga, 
suth as the heron, polecat, or water-vole. He 
carned out experiments which showed that the ovi- 
ducts of frogs, 1f dissected out and exposed to moisture, 
formed just such masses of. jelly, and in some cases 
eventu became covered with colonies of alge of 
the type of Nostoc. 
- I amin a ‘position to state that the lanation 
offered by these writers is, at least in some instances, 
the correct one. My father, the Rev. F. Baylis, who 
has for some years visited: Dartmoor during the 
sdrama aad autem has Poth lut year and. this 
found such jelly-hke masses lying on the moor. 
This he has forwarded lus ‘finds’-to me for 
examination, and I have been able to satisfy myself 
that they consist of parts of the viscera of either 
frogs or toads. Їп one specimen the 'jelly' was 
accompanied by portions of both oviducts in a fair 
state of preservation, with part of the ovaries, con- 

the characteristic black eggs, resembling 

shot, and with the greater part Eu the animal's 
alimentary canal, to which the urmary bladder was 





&ttached. : 
- What ap to happen is that the gelatinous 
secretion of the glands hning the oviducts, when 


exposed to:moisture, swells up to such an extent 
that the-oviducts split open longitudinally, and their 
contents soon assume-the appearance of an amorphous 


jelly. With advancing -decomposition, the jelly 
persists for some time, but the e from which І 
onginated may become unrecognisable. I have 


carefully examinéd stained microscopic preparations 
of the tissue, which was on this occasion comparatively 
fresh, and com them with-similar preparations 
of the wall of the oviduct of a known frog, supplied 
by my.colleague, Mr. Н. W. Parker. В means 
both Mr. Parker and m were able to satisfy 
ourselves completely that the tissues were of the 
same kind. rom thé fact that the stomach, which 
evidently belonged to the same animal, contained 
recognisable remains of a fairly earthworm, I 
am inchned to believe that the animal was a toad 
rather than a fog -` E De 
The question now &rises: How do the viscera of 
toads or frogs -comè to bé lying on the ground in 
such situations? One specimen came from near the 
ep of a-‘ tor. —-1f the anrmal-had been swallowed by 
a heron of other bird, and its remains disgorged, it 
seems. probable that these. soft parts would have 
been digested more rapidly than the.muscular and 
bony portons, of which There is no trace. I am 
inchned, therefore, to believe that some carnivorous 
creature (such as the weasel, stoat, badger, crow, or 
buzzard) is in the habit of disembowelling toads or 
, and leaving some of the viscera on the site of 

the “lall.’ - It would-be to know whether 
any direct observations have been made which bear 


upon this question. ' ae 
i | A WT m Н A. Baytis.’ 
British Museum (Natural History); > - 
Cromwell Road, London, S;W.7; : 
PUE September 21..-- -~ $ 
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. ness could possibly account for any 
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Science and Psychical Research. E 


IN Dr. Tillyard’s rejoinder to my letter on this 
ше published in NaTURE for August 28, he cites 
Richet as one of the great scientific men who have 
studied ychical phenomena aid have become 
convin of their genuineness. He’ couples Richet 
with Crookes, Lodge, and others in this respect, but 
without even suggesting any difference between the 
individual beliefs of these eminent men. Since I read 
this my attention has been directed to a statement 
published by Richet only a little more than two 
years ago, which appears to me to be of the highest 
importance. 

we know, Crookes beheved that the phenomena 
which he observed were due to spirits—that is to say, 
to the discarnate manes of deceased human beings— 
and Lodge too appears clearly to be of the same 
opinion. From every human point of view thus, of 
course, is a momentous belief, as indicating the 
survival after death of human personahty. But 
what does Richet believe ?—Richet, who is put by 


Dr. Tillyard in exactly the same category as Crookes 
and ge. 
In the Procesdings of the Ѕосівіу for Psychical 


Research for May 1924, in an article on " The 
Difficulty of Survival from the Scientific Point of 
View," Richet, after some evident hesitation, makes 
the uncompromimng пешер. ST m to 
regard the spiritistic hypo is, not o as un- 
demonstrated, but, still more n being M formal 
чаровна to a great number of facts.” 
me may perhaps criticise the word ‘ spiritistic’ 
which Richet uses. It does not a to be & 
dictio: word; but it seems clear from the rest of 
Richet's article that he uses ıt as meaning coe 
to spirits,’ and that what he‘ wishes to convey 1s tha 
he is quite unconvinced that psychical phenomena 
are in any way due to spirits, or that such phenomena 
afford any evidence that spirits exist. 
It seams to me, therefore, entirely wrong to class 
Richet as a spiritualist like Crookes and , as to 
do во 18 most кашы 


Amsterdam, 
September 28. 


А. CAMPBELL SWINTON. 





As Mr. Campbell Swinton has directed attention 
to the National Laboratory of Psychical Research in 
his letter published in NATURE of September 25, I 
may perhaps be allowed to modify his observations, 
which I strongly suspect were intended to be dis- 


patie National Labora is no more and no less a 
A purely private concern ' than any other society 
founded for the purpose of scientific investigation and 
research. The institution 1s 
Sands, and its vice- idents and co ndents 
include Viscountess Grey of Fallodon and man 
eminent “and university professors in ай 
parts of the world The Natio Laboratory 13 
үн by a council consisting of well-known 
don medical men and others whoee concern is 
solely to elucidate the deep mysteries of psychic 
phenomena and, if possible, to discover the laws 
governing them. A of our list of members 
would reveal to Mr. Swinton many names famous in 
various branches of п ; 

If we have erred in the naming of our organisation, 
fellow-&inners to the extent of seven columns in the 
“Telephone D " have committed the same 
‘crime.’ Only lack of intelligence I Krone careless- 

on between 


resided over by Lord 
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the name of our institution and that of the National 
Physical Laboratory. Both organisations are engaged 
in an endeavour to increase the sym total of the 
world’s knowledge by scientific means, .the only 
difference being that the National Physical Laboratory. 
18 опо by.the taxpayers and we аге not. 
admt t the substitution of the word ‘ International’ 
for ‘ National’ would more properly describe our 
activities. Mr. Swinton’s remark that the name of 
our laboratory seems to be suggestio faiss 13 as untrue 
as it is unjust. : 

It is curious that ‘emotional disturbances’ have 
never before been recorded by means of a thermo- 
graph ; it is still more curious that at séances with 
eminent mediums the changes in the sitters’ thermal 
conditions should exactly synchronise with the 
Pee of phenomena, witnessed under excellent 

ghtng conditions and simultaneously recorded by . 
means of а dictaphone. The fact is, of course, that 
when no medium 1s present the epu shows a steadily 
rising curve with no lowering of the temperature. 
But if we have proved that ‘ emotional disturbances ” 
on the part of the sitters three feet away from the 
thermograph will lower the temperature several 
degrees, the founding of the National Laboratory of 
Psychical Research will not have been in vain | 

Harry Price. 
(Honorary Director.) 
Natonal ey of Psychical Research, 
16 Queensberry Place, London, S.W.7, 
_ September 29. 








I wour» not follow Mr. Campbell Swinton further— 
I have already done so in the ndence columns 
of four newspapers—if he did. not make a s c 
attack upon my accuracy. I must vindicate by 
explaining the incident mentoned, while admitting 
that his misreading of it is not unnatural 

I had seen a representative of the Morning Post and 
had su that the picture be published Не told 
me that he feared ıt would not reproduce. After one 
interview I thought that I would at least send it up, 
and I did so, quoting what their representative had 
said. Therefore I am quite accurate when I say that 
when I first approached the Mormmng Post I made no 
suggestion that the photograph would not reproduce. 
How could I, who profess no knowl of such 
matters, instruct & newspaper as to whether they 


could reproduce or not ? 
ARTHUR CONAN DOYLE. 
Windlesham, 
Crowborough, Sussex, 
September 30. 


Distribution of Intensity in the Spectrum of y-Rays. 


New information concerning the spectrum of 
yrays may be obtained її we consider the energy 
of Compton’s recoil electrons. As has been shown 
already (NATURE, 116, p. 206, 1925), these electrons 
can be observed in a Wilson’s cloud expansion 
chamber. In the case of very fast electrons, their 
velocity is determined from the curvature of the 
tracks photographed in a` hom eous magnetic 
field. e energy of recoil E and the frequency > 
of the рша rays are connected by the following 
relation of Debyo and Compton: 

E 


picos 
hy iXuag(rdajne * (D.C) 





where a = hy/mc?, m is the mass of the electron, and 6 is 


Q2 
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the angle between the direction of the recoil and that 
of з кеМ rays 
y photographs of the tracks, ıt is not possible 
ioni е same accuracy as with the usual methods. 
But, tho only approximate values of the frequency 
ғ can beo cd, This , method, nevertheless, provides 
quite satisfactory results as the distribution 
of energy ш the spectrum Wilson’s cloud expansion 
Chamber allows & direct counting of the separate 
quan тошке India oM. as in this case every 
ed recoil electron represents one single qu 
к obtained about two hundred onic 
кеше of tracks of secondary electrons, pro- 
uced in & under the action of y-rays hardened 
by 3 mm. of lead. Ont of all observed tracks, those 
were chosen wbere the › angle 6 uy we He Ez 
within the limits of o?-20*. ue Н = 
5 strength of the magnetic field, p S diu curva, 
termined for 170 tracks, which satisfied m 
above condition. 
The results are shown in the accompanying 


diagram (Fig. т). 





Fic. 1. 


The valués of Hp are plotted on a logarithmic scale, 
one division of which corresponds to about 8 per cent. 


of the value Hp. - 
The number of squares correspon to one division 
is equal to the number of o electrons for 


which the value Hp was found to lie in the hmits of 
the given division. Definite values of Hp are also 
ко for еще te line of the spectrum of у-гвув, 
О 


und буе un Phil. Soc., aa, 369, 1924); 
ues of Gee 


Шы арун to those for the energy 
E, which follow from tion (D.-C.) in the case of 


4 being put equal to the Bae ar of the given line 
&nd the le 6 to 10°, e diagram the separate 
lines of °в ра are represented by | 
lines, the lengths of which are proportional to 
intensity of the line, as given by Ellis, 

The bution thus решоа nds, in its 
outlines, 2 diced rand predicted 
from the tion (D. Pal 

It is pro Me het ta the nee 


there exists either a continuous y-radiation or some 
more lines beside those by Ellis. (This 
assumption is in accord with Thibaud's research 
(Ann. ds Phys., vol. 5, 73, 1926).) 

In order to determine the intensities in the ary 
beam, we have still to account for the proba of 
recoil in the given conditions (@<20°). Com 
theory gives a definite value for this ity. 
The distribution of intensities which can deduced 
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directly from my experimental data did not agree 

‘with the distribution obtained by Ahmad, who has ^ 

used the ionisation method and 6 [азо himself 

on "Had theory (Proc. уы 109, 206, 
Ѕков 


1925). ELTZYN. 
e Physical-Technical and - 
Polytechnical Institutes, 
Leningrad, August 22. Б 





Light- Organs in Littoral Cephalopoda. 

THE jenes е gus of pelagic ' squids’ known as the 
Ego includes the greatest number of 
ee of living cephalopods, is characterised by the 
frequent occurrence of light-organs situated in a variety 
of places both on the outer surface and within the 
mantle-cavity. The Муорвійа (which include the 
true squids (Loligo) and cuttl (Sepia)), on the 
other hand, are poor in luminous ie. Dr. 5. $. 
Berry in his recent survey of the occurrence of 


luminous organs in burger (Biological Bulletin, 


38, 1920, т4ї and 171) lists 99 luminescent 
эе of Fgopelda | (57 үе cent.), ut of Myopsida 
2 per cent) and 2 o (x per cent). 
e cannot believe that these "are necessarily 
correlated with the habit of living ently in, 
or рону descending to, great de Many 
of Octopoda are permanent inhabitants of the 


deeper layers of the sea and are yet devoid of Juminoua 
р There may be some spécial source of cor- 
tion between the occurrence of light-organs and 
abyasal habitat which may be г pod "i 
the occurrence of the former ае 
but not among the Octopoda. Of we 
evidence at present. 

The view that the presence of hght-o 
directly correlated with reduction of light, an 
with Ба habitat, 
fact that, while many 
vertical range, in the М 


opal em 


eis 
some support from the 
ida have a considerable 


I2 per cent. of the species exact vertical range 
of ual genera of Myopeida is a little obscure, 
and it is-obvious that in several of them it is con- 
siderable. Due consideration must of course be given 
to the fact that unless a specimen is taken in a closing 
net the exact depth of its regular habitat cannot be 
satisfactorily assessed. However, there ів not much 
doubt that "De Sepiolida inhabit relatively shallow 
water (down to about roo fathoms), while the 
Loliginide and Sepiide are definitely littoral, though 


it is at t uncertain how deep they range in the 
course ої their reproductive cycle. Nevertheless, paired 
photogenic situated eer e p over the ink- 
вас were ed by W. Meyer (Zool. Ans., 30, p. 388, 
1906) in Sepiola rondeletii (surface -100 fathoms). 

the Loliginidæ and берне 


чамы жүл families, a 
photogenic organs at all were ed by Berry in his 
survey of the group (see above). Thanks, however, 

to the acuteness o. ‘Armand Krempf, director of 
the oceanographical and service of Indo- 
China, and to the courtesy of R. Ph. Dollfus, 

Secrétaire Général de l'Institut Scientifique Chérifien, 
I аш able to record the occurrence of rectal li n 
organs, exactly similar to those of Sepiola ronds 

in & new of Loligo (shortly to be бесе 

{тош Таа The species in question is obviously 
of littoral habit. 

The general considerations outlined above and this 
new observation render it very desirable to collect 
exact data аз to the distribution and habits of these 
animals. Without such data it must remain impossible 
to decide whether these luminous organs are adaptive: 


t 
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Hus мш со а кла and, if so, to what 
needs they correspond (e.g. the search for food or the 
attraction of ma wits or whether they are 
at the offset deve t reference to the 


welfare of the organism. С. C. Rosson, 
British Museum (Natural History), 
South Kensington, London, S.W.7, 


September 22. 





Electrostatic Moments of Molecules. 


I nave made recently some observations on the 
electrostatic moments of molecules. A beam of 
molecules, all having sensibly el velocities, was 
ре through an electrostatic field, so arranged that 

e quantity do/dx* (x measured dicular to the 
direction of the molecular motion) was of the order of 
ro*e.s,u./un?* Experiments were made on the metal 
potassium and on the compounds sodium chloride, 
mercurio chloride, and arsenic trioxide. It was 
found that potassium had a moment too small to 
detect, and 1 has been im ible so far to induce 
any polarisation in the molecule in the largest field 

— 330 e.s.u/cm. There was no deflexion which 

be put down to the molecules (K)w. If such 

t their concentration must ре very small— 

lees 1 per cent. of the total number, or they have 

no moment and the field cannot polarise an appreci- 
able number of them. 

Some experiments of & qualitative sort have been 
done on the binary and ternary compounds sodium 
chloride and mercuric chloride. The molecules of 
both these substances were deflected appreciably by 
the field, and the moment was estimated to be of the 
order of magnitude то-2# e.s.u. cm. As these - 
ments were done with the aid of a knife edge, it is 
difficult to estimate the field through which the 


molecules passed. 

With a much better a ү кр аске 
"wire was placed in the path of the moving molecules, 
an experiment was done on arsenic trioxide. In 
this case several deflected lines were visible, and the 
moment deduced appears to be somewhat larger than 
in the case of the other two salts. It 1з difficult 
without a systematic series of experiments to offer a 
definite interpretation of these observations, as there 
is to be taken into consideration a number of ро 
effects, for example, the rotational a 
molecules, the polarisation which the field Ans 
induce in them, and finally, effects due to different 
molecular states. К. J. CLARE. 

The Cavendish Laboratory, 

Cambridge. 


^ 


Lengthened Chain Compounds of Sulphur. 


In а recent issue of NATURE ord 21, p. 283) 
attention 1s directed to some 1 ened chain com- 
eene REP (T. Таа Cho P. С. Кау and 
C. Bose- . Indian Chem. Soc., 1926, 3, 75) 
as products of e interaction of dithioethylene 
glycol and ethylene dibromide. Of the three 
ch are emp by the authors, namely, (a) the 
isolation of a compound containing bromine, 2) the 
high molecular weight of this compound, and (с) из 
formulation ав having а long chain structure, two 
cannot be regarded as new, whilst the evidence for 
the third is unconvinci . For the very smilar 
reaction of ethylene dibromide with potassium sul- 


hide was shown by Crafts so. long as 1863 
Annales, 128, 220) to. yield such su ces of 

у high molecular weight containing 12-28 
per cent. of bromine and with a ratio of C: Her :2. 
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Moreover, the su ion that these substances have 
& long open cham structure has recently been put 
forward on more than one occasion (J. Chem. 
1921, 119, 1861; 1925, 127, 2676). .- 

It seems probable that such ucts are mixtures of 
substances of the general formula A.(S.C,H4),.5.B, 
where A and B may be alike or different and have 
any of the structures: - CH,. CH,OH, -CH : CH, 
or -CH,. СН,Х (where X is a halogen). If s be 
"di the сш б О of the whole will differ very 

t a poya of ethylene sulphide. 
Be & ies same us e easy isolation of a single 
pure chemical individual from such a mixture of 
closely related substances is not to be 

The experiments recorded by Sir P. C. Ray do 
not in fact provide any convincing evidence that 
such a separation of pure substances was effected, 
although it is claimed that this was so after one or 
two tions. There are also several indica- 
tions in the paper that the “compounds” were 
still mixtures. or example, it is improbable that 
members of what would constitute a single homolo- 

series of compounds of the general formula 
fr ‚ С,Н,(5.СУН)„., Br would have the following 
melting points when pure: 


Vahe of»  . r та 16 я4 26 зз 40 a 
Medtmg point . 190° 100° 163° 147° 145-155° 157-159" x70" 169° 
In no case was the molecular weight of one of these 
substances satisfactorily confirmed. The ebullio- 
scopic determination made on one of them led to a 
value about half of that expected (1486 in place of 
3068). The authors attribute this to a surprising 
disruption of the molecule by the ethylene dibromide 
used as a solvent, but it is much more likely to be 
due to the presence from the first of a mixture. of 
substances some of which do not contain bromine. 
In any case it cannot reasonably be claimed that 
any substance was shown to have the high molecular 

ht stated. - С. M. BENNETT. 

e University, 

Sheffield. 





Prof. Paul Kammerer. 


I REGRET to have to announce the death of Prof. 
Dr. Panl Kammerer, who shot himself on the Hoch- 
schneeberg, near Vienna, on September 23. In a 
letter (received after his death) he accuses himself 
of failures in hus affairs, but emphasises 
that he has never committed the scientific tricks 
hinted at by some of his critics. He deemed the rest 
of his life too short to be able to take up again the 
aris ents, and declared himself too w vd 

Although other than these seem to 

ben Ga cates ae Es wee GE ie $5 
this sad end to a precious Ше may be a warnin to 
those who have impugned the honour of a fellow- 
worker on unproven grounds. It is in fulfilment of 
a wish expressed by erer that I beg the editor 
of NATURE to publish lus last word on the much- 
debated but not solved question of a cular one 
of his specimens. Having convinced of the 
state ıt ıs in now, Kammerer alleges that someone 
must have mani ted it; he does not allude to a 

icion whom this might have been. 

eed I add that Kammerer's work on the modifi- 
ability of animals, ly on par ny and 
adaptation to colour o. background in dra 
and the reappearance of functional in Proteus 
kept in a riate light, will secure him a lasting 
place in the memory ої biologists, even if some other 
of his papers were open to criticism. 


Hans PRZIBRAM. 
Vienna II. Prater, ‘ Vivarium." 
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^ ' English Provincial Universities: Demand and Supply. 


TE elevation of University College, Réading, to 
, full university status has naturally led to a 
certain amount of speculation as to the prospects of 
other colleges which aim at achieving a like develop- 
ment. A careful survey of the demand for and supply 
of university education in Great Britain was included 
in last year's Report of the University Grants Com- 
mittee, which pointed out that in spite of serious 
financial distress among the classes from which uni- 
versity students are mainly drawn, in spite of a rise in 
fees and in personal expenses, there were 56-9 per cent. 
more full-time students of both sexes at British uni- 
versities and colleges than before the War.. There can, 
the committee thought, be little doubt that the demand 
. for university education cannot long remain stationary 
even at this higher level, and that it will continue to 
grow both in volume and intensity. The growth is, in 
fact, clearly traceable to causes which are likely to 
operate in the future with increasing force. 

One may distinguish between the demand for pro- 
fessional or vocational education at a university—the 
bread-and-butter studies—and the demand for the 
other advantages which a university education offers, 


advantages associated with the ideal of a ‘liberal 
education.’ Both have been and are being stimulated 
by the rapid increase in the secondary school popula- 


tion, which has multiplied the number of young people 
fitted for and capable of appreciating the value of 
university training while creating a demand for more 
teachers which the universities alone can properly 
supply. The ever-extending applications of science 
to industrial purposes, the instalment by industrial 
concerns of private laboratories and research depart- 
ments, and the development of industrial research 
associations, provide an ever-widening field for men and 
women trained in the scientific departments of uni- 
versities. There is, moreover, in the world of commerce 
and industry a growing appreciation of the value of the 
university-trained mind, and the opinion ке poran 
“ that for the direction of operations which tend every 
day to become more and more dependent for their 
success upon the understanding of & complicated net- 
work of world conditions, disciplined imagination, 
breadth of outlook, and mastery of general principles 
‘are the qualities needed—qualities which it is the object 
of a good university education to develop." Mean- 
while the demand of the learned professions and the 
public services grows no less, and the local government 
authorities have begun to compete with the central 
government for the services of university graduates. 

Partly as & result of the widening of the university 
area of influence, there has come about a broadening 
-of the basis of university studies in all faculties, and 
this has tended to increase the number of those who 
- would pursue at a university the ideal of a ‘liberal 
education.’ 

A potent cause of growth in the effectrve demand for 
university education in Britain has been the generous 
provision by local authorities of scholarships tenable in 
universities. 
to something like 300,009. per annum. 

So much for the demand. In discussing the question 
whether the supply would be able to meet it, the 


NO. 2972, VOL. 118] 


It has been estimated that this amounts 


committee directed attention to its statistics of students 
in attendance at each of the universities, and pointed out 
that there are few at which there is not ample scope for 
expansion without any danger of introducing the 
methods of mass production—expansion which would 
meet all the needs likely to arise for а good many years 
to come, at much less cost than would be incurred m 
creating new universities or raising to the university 
level institutions which are now below it: ‘ We con- 
sider that a relatively small number of universities, 
staffed and equipped on а worthy scale, will be of more 
value to the nation than a larger number of universities 
of inferior strength." 

Turning now from these general considerations to 
perticular examples, the present position &nd prospects 
of the three university colleges at Nottingham, South- 
ampton, and Exeter may be briefly described as follows: 


UNIVERSITY COLLEGE, NOTTINGHAM. 

This College was founded by the municipality of 
Nottingham апа. ed in 188r by the Duke of 
Albany; it took up the Cambndge extension courses, 
of which Nottingham was one of the earlieet centres, 
and the ev classes which for many years had been 
held at the Mechanics’ Institution. From these 

innings it has developed its present work. 

e College building, which houses also the Free 
Public , i8 situated in the centre of the city, 
but new buildings are in proceas of erection on a very 
fine site, three miles distant presented by Sir Jeese 
Boot as of a gift of 350,000}. made ш 1920 to the 
aty of Nottingham. rom the gift, 110,009. was 
allocated to the new buildings, for which Sir Jesse 
Boot made supplementary gifts amounting to 40,0001. 
An anonymous donor gave 100,000], ш 1922 as a 
contribution towards the establishment of an “ East 
Midlands University," and о ее to Ње 
building fund, making 250, . in ır Jesse 
Boot has since added to his benefactions ; hone 
other gifts he has provided 12,000/. more for the 
buildings and 90004. for the sports ground. The 

resent buildings in Shakespeare Street will continue 
house the technical day courses and the evening 
classes. 

At the ceremony of laying the foundation-stone of 
the new building on June " 1922, Lord Haldane 
su. that a university for the East Midlands 

t be organised on something hke the pattern 
which is now in tion in Wales, the university 
looking to.the constituent collegee to dia the 
teaching of their own students and preeerve the 
records and to conduct examinations for degrees 
under the univermty's supervision. He thought it 
would be ble to start a university on these lines 
with four faculties: arts, science, pa tha and 
commerce. The other constituent colleges of the 

jected university were not named, but Leicester, 
P oüghborou b, Derby are all within easy reach, 
and the colleges at those places would presumably 
come into the scheme. 

The instruchon at University College, Nottingham, 
15 organised in faculties of arts (including education 
and music), economics (inclu commerce and law), 

science Serene. СЕКТА! , and applied science 
A ineering &nd ology, textiles and muning). 
department of adult education 1s conducted by a 
whole-time professor, assisted by four staff tutors, 
two orgamsing lecturers, and about thirty-five - 
tme tutors and lecturers. The College has shown 
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t enterprise in developing this d ent to & 
Меп degree of efficiency since the War. It makes 
8 provision for the instruction of foreign students 

ughout the academic year. 

Much advanced work is carried on, there having 
been іп 1924-2 
addition to students дош post-graduation work in 
education or in secondary trainmg. The total number 
of full-time students іп -1924-25 was 472, including 
175 women, The distribution by faculties was: arts 
and economics, 204 (women 130); pure science, 204 
(women 45); medicine, 6; nology, 58. Ninety- 
seven students were accommoda їп residential 
halls. Part-time students numbered 734 (women 97), 
and there were in addition 1545 students taking 
courses not of a university ас and 1867 uni- 
versity tutorial class three-year students. 

On the score of amount of instruction provided and 

work undertaken, Nottingham ranks higher 
than Reading It is in provision of remdential halls 
for its students and 1n finance that it falls short. A 
scheme for providing additional halls of residence both 
for men and for women has, however, been 
and has already received contributions and promises 
of support. The total income of the College in 1924— 
1925 was 50,609/. as against Reading's 84,159/., and its 
income from endowments 1600/. as against 12,148). 
Its grants from local authorities amounted to 14,5321. 
plus 2500]. set apart for scholarships, hostels, etc. ; 
its parhamentary grants to 25,548/, its tuition and 
examination fees to 12,878/., and other income to 


59511. 

e book value of its lands and buildings and 
permanent equipment 1з 495,888., and its endowment 
investments 2381] A few more bequests such as 
that of Mr. W. Н. Revis (37,000/.) would. enable the 
College, either alone or in association with others, to 
make out a very strong case for a university charter. 


UNIVERSITY COLLEGE, SOUTHAMPTON. 


The College at Southampton originated ш the 
Hartley Institute for Technical Training, founded in 
1850 and formally opened by Lord Palmerston in 
1862. For thirty years its function was that of А 
technical college only, but in 1899 1t was recognised 
by the Board of Education as a traming college for 
teachers Three years later (after investigation and 
report by the Treasury) the College was promoted to 
а place in the lst of university colleges in receipt of 
Treasury grant. New buildings on the outskirts of 
the town were opened on June 20, 1914, by Lord 
Haldane. On the outbreak, six weeks later, of the 
War, the College authorities handed over the buildings 
to be used as a hospital, and 1ї was not until October 
1919 that the College actually took possession of its 
new home, The buildings are not yet completed, 
and a deal of the work now being done 18 carried 
on with huts as lecture-rooms and laboratories. 

The College students for degree examina- 
tions of the University of London, the examinations of 
various fessional bodies such as the Pharma- 
ceutical ety, Institute of Chemistry, Institutions 
of Mechanical, Civil and Electrical Engineers, Royal 
Institute of British Architects, Surveyors' Institu- 
tion, Law Society, etc., and for its own diplomas in 
engineering, commerce &nd economics, geography, 
law, music, and English у foreign students). Its 
department of education for the training of teachers 

igh standard of admission (London matricula- 
and prepares Students not only for the Board 
of ucations Certificate examination (conducted 
internally, at the College) but also for the teachers’ 
diploma and higher diploma m ogy of the 
University of London and other advanced examina- 
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tions in professional subjects. An increasing number 
of these students take also unrversity degree examina- 
tions. The original work of the College as a technical 
institution flourishes in the shape of evening 
classes in arts, pure and applied science, engineer- 
ing, etc. There is an old students' association with 
nearly two thousand members . 

In 1925-26 the number of full-time students was 
316, including 157 women. The number resident in 
college h was 192 (women 94). Two-thirds of 
the full-time students (82 men and 131 women) were 
working in the Faculty of Arts; 86 were students of 
pure science; 17 were engineering students Part- 
time students numbered 294, incln 28 women. In 
addition, there were 253 students ing courses not 
of a university standard and 112 students attending 
e tga? tutorial (three-year) classes. The book 
value of lands and buildings as at July 31, 1925, was 
64,5912., and endowment mvestments amounted to 
12,3471. The total income of the year 1924-25 was 
31,9621., derived from : liamen grants (15,1397., 
increased in 1925-26 40001.), local authorities’ 
grants (92361), tuition and examination fees (60947.), 
endowments (644), and other sources (8401). Student 

have been kept low, and 1t 18 claimed that a 
university education may be acquired at Southampton 
at an inclusive cost of 105}. a year. 

Although the College is able at present to pay its 
way, further expansion and improvement are de- 
pendent on the success of efforts now being made to 
raise additional funds In May 1925 an appeal was 
launched for 500,000}. for the endowment of chairs 
and the provision of additional buildings, with the 
view of eventually obtaining a charter for a projected 
“University of Wessex” Geographically, uth- 
ampton would seem to be the most appropriate centre 
for university education for East Dorset, South Hants, 
the Isle of Wight and Channel Islands, and West 
Sussex. The towns of Poole, Bournemouth, Salisbury, 
Portsmouth, Winchester, and Chichester are all within 
easy distance. In 1925-26, 119 out of the total 
number (316) of full-time students lived at home, and 
72 others came from homes within a radius of thirty 
miles, whilst 125 came from beyond that radius. 

The case for a University of Wessex rests partly on 
the ional demand, present and tive, for 
regional facilities for university education, and partly 
on the incidental and indirect Denefits likely to accrue 
to the inhabitants of the ion in co uence of 
having & m their midst. It ere antici- 

ted, therefore, that Southampton will, Notting- 
few, largely develop its university extension activities 
and its. commercial and technological departments. 
Southampton being within such easy reach of French 
ports, a university with a strong faculty of commerce 
would attract many C d France. The 
engineerin рее llege 18 at present a 
small one but ts efficiency is proved by the fact that 
the students when they leave college readily obtain 
employment, and some of them have already risen to 
very considerable distinction: Were money forth- 
coming, this department would be capable of important 
developments, especially in the study of marine and 
aeronautical engineering, for which Southampton offers 
excellent opportunities. 


UNIVERSITY COLLEGE, EXETER, 


The University College of the south-west of England, 
Exeter, formerly known аз the Royal Albert Memorial 
College, ted if 1865, when per риш 
consisting of a museum, в library, ап juncts for 
the study of art, science, and literature were erected. 
With the co-operation of the Local Lectures Syndicate 
of the University of Cambridge, the work of the 
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ingtitution was re-modelled and co-ordinated in 1893, 
when the first сїра1 was appointed, but it was not 
until 1901 that the educational work was organised 
for-development'on the lines of a university college 
with the ision of & curriculum for the external 
examinations of the University of London. 
. The College was placed.upon the hst of university 
institutions 1n receipt of grant from Н.М. Treasury as 
from August I, 1922, when it was incorporated under 
its EE name as а company limited by guarantee, 
the college buil and halls of rem 








that time its progrees has been rapid, the number of 
degree students in the four years ending 1924-25 
having been 96, 139, 187, and 211 . The 
total number of -time students m 1924-25 was 
332, of whom 221 were in -the teachers’ training 
lepartment. Residential halls provide accommoda- 
. tion for 134 women and тто men students. Part- 
time students numbered 38 and occasional students 40. 
There are d ents of nes , chemistry, classics, 
education, English, ry and economics, 
law, pure and appli күүп trp modern Visi 
music, philosophy, physics, and extra-mural 
The total incorne was 29,0671., including i 
grants 12,3171., grants from local education gatos 
10,384J., tution and examination fees 5040/., income 
from endowment 674/., and from other sources 11121. 
The book value of its Jand, buildings, and permanent 
equipment is 81,433/., and its endowment investments 


11,6031. 

These figures do not su that tbe College is 
likely to qualify soon for university status, but 
it might conceivably join with the Technical Schools, 
Plymouth, the Seale-Hayne Agricultural College, 
Newton Abbot, and the ста School of Mines, to 
form а federal universi MeSH dci scheme for 
ey pisa with the ools, Plymouth, 
worked out ridi fs for degree and diploma 
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courses in EET dieit marine, and mechanical 
engineering and in commerce at Plymouth, and the 
Pis жугш of the law 


and extra-mural work 
already carried on there by the College. An appeal 
was launched in October 1925 for 100,000]. for the 


equipment and endowment. 


UNIVERSITY COLLEGE, HULL. 
The plans for the University College for 
Hull, for which the t Hon. T. R. Ferens gave 
250,009l., provide for an organisation somewhat 
similar in scope to that of University College, South- 
ton, with the addition of а department of agri- 
ае and, eventually, ents of роп: 
and apphed chemistry o e oil; colour, gas, 
spirit industries. 


Lest the account already given of the policy of the 
University Grants Committee.in regard to proposals 
for establishing new universities should be misunder- 
stood, it must be added that the Committee is careful 
to point out that its “ view of what is prudent at 
one particular stage of our history betokens no lack of 
sympethy with the general desire for a wider avenue to 
university education, or with the ambitions of certain 
large and populous cities to rival the more fortunate 
communities which already possess universities of their 
own." The Committee hopes that “ as returning pro- 
sperity engbles the schemes of local education authorities 
under the Education Áct to be carried into effect, the 
local coll es will play an increasingly distinguished part 
in the tiber education of the people, and will steadily 
raise the level of national knowledge and culture. It 
шау well be that some of these will, in course of time, 
establish a claim to university rank and receive charters . 
аз independent universities." А 





Fluctuations in the Abundance of а Species considered Mathematically. 


By Prof. Vrro VOLES A, For. Mem. R.S., 


CONSIDERATION of biological associations, or 

of the mutual interactions between two or more 

species associated er, has led me to certain mathe- 
matical results which may be set forth as follows. 

The first case I have considered is that of two 
associated species, of which one, finding sufficient food 
in its environment, would multiply indefinitely when 
left to: itself, while the other would perish for lack of 
nourishment if left alone; but the second. feeds upon 
the first, and so the two species can co-exist together. 

The proportional rate ot increase of the eaten species 
diminishes as the number of individuals of the eating 
species increases, while the augmentation of the eating 
species increases with the increase of the number of 
individuals of the eaten species. Having determined 
the laws of this increase and diminution, it is 
possible to establish two differential equations of the 
first order, non-linear, which can be in . The 
in reveal the fact that the numbers of individuals 
of the two species are periodic functions of the time, 
with equal periods but with different phases, so that 
each species goes through a cycle relative to the other 
during a period, a process which may be called the 

1 V Voltexra,—Variazioni e fiuttranoni del 


numero @ indrvidu: in 
aniol conviventi — Memorie dalla R. Academia des Lemon (Cl, di Sa Ёш. 
eto), ser. 6, vol. п. faso. 4, 85 pp., 1916. 


NO. 2972, VOL. 118] 


President of the R. Accademia dei Lincei. 


‘ fluctuation of the two species. Figs. i and a give 
representations of different possible cycles, correspond- 
ing to different initial values of the number of 
individuals of the two species: ordinates representing 
the eating, and abscisse the eaten species. 

The co-ordinates of а point on а cycle are the con- 
current values of the numbers of individuals of the 
two species, those of the central point О being the 
mean values ; and the following laws have been deduced 
from integration of the differential equations which 
represent the fluctuation : 

I. The fluctuation of the two species is periodic, 
the period depending only on the coefficients of increase 
and of destruction of the two species, and on the, 
initial numbers of the individuals of the two species. 

П. The average numbers of the two species tend 
to constant values, whatever the initial numbers шау 
have been, so long as the coefficients of increase or of 
destruction of the two species and also the coefficients 
of protection and attack remain constant. (Laws I. and 
П. are illustrated in Fig. 2.) 

III. If we try to destroy individuals of both species 
uniformly and proportionately to their number, the 
average number of individuals of the eaten, species 
grows and the average number of the eating species 
diminishes (ten Fig. т). But increased кш of 
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The “Муос” 8tonoll consists of a flexible plate having t cut- 
` outs” of various articles such as Flasks, Boakors, Bunsen Burner, 
`~ Funnol, etc, so that by placing the point of a pencil inside these 












“CANDIDATES TAKING CHEMISTRY WILL BE PERMITTED, IF THEY DESIRE 
ACH ~ IT, TO USE A STENCIL FOR MAKING DRAWINGS OF APPARATUS " 
b USK “ NIVOC" PATENT STENCIL. 


F. E. BECKER & CO. 


W. & J. GEORGE (LONDON) LTD., PROPRIETORS 


17-29 HATTON WALL, LONDON, E.C.1. 


COMPLETE LABORATORY FURNISHERS 
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** Everything from a Test Tube to the complete furnishing of the largest Laboratory.” 
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MAORI SYMBOLISM 
The Origin, Migration, and Culture of the New Zealand Maori 


By ETTIE A. ROUT. With 32 plates and 18 text illustrations. Royal 8vo, 21a. net. 


Preface by Sm ARBUTHNOT LANE, C.B., M.S. 
Compiled from material supplied by Hohepa Te Rake, an Arawe noble, this volume surveys Maori civilization from 






Ер 
гея 
22 


eee 










е. 
© 







ЕЕЕ 
DODI 
72. 

? 


23. 
e 






^ 


Pi 
(2424 






2» 
С? 






M 
z 
T 





ГЭ, 
DIN 


9, 
379, 





A 
2 








c] 
exe 








Н 
есе 





^c] 


Fey 
«c. 






, 
^ 

















^, 

^5 
SS theinzide. Sir Arbuthnot e, in his long Preface, calls the book “ one of the most valuable reports ever prepared SS 
34 regarding the natural mode of life of d." Full sections are devoted to Health and Race Culture, to ess 
= Organization, and to Артісшіше and Building. se 
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The Babbitt Warren: A Survey of Modern Civilization. Sex in Man and Animals, By Jouw R. Baker, 
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Ss th numerous illustrations from contemporary ford. Preface by Professor JULIAM S. Нохіку., Ў 
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Primitive Trade: its Psychology and Economics. By 
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true colours as а social pest and perante, the devotee of an obscene creed, а bawd, an abortionist, and a minister to 
vice and corruption. A very full Bibhography is included. 


ROUTLEDGE Di '_ KEGAN PAUL 
Broadway House, 68-74 Carter Lane, London, E.C.4 
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“Edney” Hair Hygrometers 
showing directly the 
PERCENTAGE of MOISTURE 


in the room or other position where placed 





























THE instruments are strongly made, 
and mounted in stout polished and 

lacquered brass cases, with 5-inch engraved 

and silvered metal dials which give а very 

open range, alowing the variations in 

humidity to be easily observed. 

The action is by the contraction or expan- 

sion of a strand of 50 specially 

human hairs, which alters in length accord- 

ing to the percentage of moisture in the 

atmosphere. 

This movement is conveyed by simple 

M mechanism to a pulley on which the i in- 

j dicating hand is fixed. 

Each instrument is tested against Standard 

Wet and Dry Bulb thermometers, and is 

guaranteed to give accurate readings. 

A small adjusting screw is provided so 

that at any time the hand can (if required) 

be set to a standard. 


x GUARANTEED ACCURATE 


PRICES 


No. | Pattern, for hanging in a room, 
complete £2:2:0 


No. 2 Pattern, for fixing to wall, with bracket, 

12-inch stem, complete £2:15:0 

No. 3 Pattern, for passing through a door 

or wall, to show humidity of room with- 

out opening the door, 12-mch stem, 

complete £2:15:0 
SAFE DELIVERY FREE 


List of abo d other patterne of Hygrometers, also Hygrogra ixi eee 
Illustrated Descriptive о е сарала E phs 


PASTORELLI & RAPKIN LT. 


Established 1780. Contractors to various Departments of Н.М. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorologios] Instruments. 


46 HATTON GARDEN, LONDON, E.C.1. 


Telephone: Holborn 1981] Any instrament sent on approval if desired [Telegrams : Rapkin, London 
Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 
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THE ASCENT OF MAN 


By Means of Natural Selection. 
By ALFRED MACHIN. 8vo. 78. 0d. net. 


“In a few eloquent final graphs he foreshadows a new gospel founded on evolution, which will reject the meta- 
physical doctrines of the , agree with them in their insistence on ‘love and mghteousness,’ but have a larger 
view of the need for азгы Hen Jie tion/ Times Literary Supplement. 
“ The book is well written and will be a valuable addition to the shelves of any biological library." 

Quarterly Review of Biology (U.S.A). 

















THE NERVOUS MECHANISM OF PLANTS. 
By Sir Jacapis Caunpgr Boss, M.A, D.Sc, LLD., C.S.1, CLE., F.R.S., Director, Bose Research 
Institute, Calcutta’ 
With 82 Illustrations. 8yo. 16s. net. 








PRACTICAL PHYSICAL CHEMISTRY. 
By ALEXANDER FiNDLAY, M.A., D Sc, F.LC. 
With тту Illustrations; Crown 8vo. 78. 6d. net. 


TABLES OF PHYSICAL AND CHEMICAL CONSTANTS AND 
SOME MATHEMATICAL FUNCTIONS. 
Ву С. W. C. КАув, O.B.E, M.A., D.Sc., F.Inst.P., and T. Н. Lasy, MA, ScD., F.Inst.P. 
Fifth-Edition. Royal 8vo. 148. net. 


PRACTICAL ORGANIC AND BIOCHEMISTRY. : 
By R Н. A. Риммев, D.Sc.(Lond.) Professor of Chemistry in the University of London at 
St. Thomas's Hospital Medical School 
* New Edition. 8vo. Zis. net. 
In this Edition the theoretical part of Organic Chemistry has been extended and every chapter has 
been revised. 














MONOGRAPHS ON PHYSIOLOGY. 
Edited by PRorEssog E. Н. STARLING, C.M.G., M.D., F.R.S. 
CARBOHYDRATE METABOLISM AND INSULIN. А 
Ву Jonn James RickarD МАСІЕОР”, F.R.S, M.B.(Abdn., D.Sc. (Hon) (Toronto) LL.D., 
Professor of Physiology, University of Toronto. 
With Illustrations. 8уо. 18s net. 


THE SECRETION OF THE URINE. 
By AnrHUR К. Соѕнму, M.A, M.D., LLD., F.R.S., late Professor of Materia Medica and 
Pharmacology in the University of Edinburgh. 
New and Revised Edition. With Diagrams. 8уо. 168. net. 








WATTS’ DICTIONARY OF CHEMISTRY. 
Revised and entirely rewritten by M. M. Patrison Muir, M.A, F.RS.E, and Н. FORSTER 
Morey, M.A., D.Sc, Assisted by Eminent Contributors. 
Four Volumes. 8vo. £6 16e. 64. net. 





NEW EDITION OF THORPE'S DICTIONARY ӨК CHEMISTRY. 


À DICTIONARY OF APPLIED CHEMISTRY. 
By Sir Epwarp Тноврк, C.B, LLD., F.R.S. Assisted by Eminent Contributors. 


New Edition. In Seven Volumes. With IHMustrations. -Royal 8vo. 
Vol. L Ato Calcium gos. net. 
VoL II. Calculi to Explosion. 608. net. 
Vol ПІ. Explosives to Kyrofin. 608. net. 
Vol IV. L to Oxydimlm. 608. net. 
Vol. V. Oxygen to Rye. 60s. net. 
VoL VI. S-Acid to Tetryl — 80s. net. 
Vol. VIL Thalenite to Z, with a full Index to the complete sore [Z5 the Press] 


LONGMANS, GREEN & CO., LTD., 39 Paternoster Row, LONDON, E.C.4 
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McGRAW-HILL AUTUMN ANNOUNCEMENTS 


NOW IN PRESS—READY SOON 


BASIC MATERIAL FOR A PHARMACEUTICAL CURRICULUM. CHARTERS, 
INTERNATIONAL CRITICAL TABLES— Volume 2. 

TEXTBOOK OF COMPARATIVE PHYSIOLOGY. Rooxzs. 

KINETIC THEORY OF GASES. Lors. 

ENGINEERING METALLURGY. SroucHTON and BUTTS. 

CIRCUIT THEORY AND OPERATIONAL CALCULUS. Carson, 
CONCRETE PRACTICE. Hoo. 

STEAM AND GAS TURBINES. Sropo.a. 

THE SEWAGE PROBLEM. FoLL.£z. 

HANDBOOK FOR PROSPECTORS. Von BERNEWITZ. 

BREEDING AND IMPROVEMENT OF FARM ANIMALS. Rick. 

HYDROUS OXIDES. Weiser 

INDUSTRIAL SAFETY ORGANIZATION. Ds Воз, 

MANUAL ОЕ PLANT DISEASES. HEALD. 

COMPOUND INTEREST AND ANNUITY TABLES. KENT. 
METALLOGRAPHIC RESEARCHES. BENEDICT. 

MINE VENTILATION. WzExs. 

CHEMISTRY OF CELLULOSE AND WOOD. SCHORGER 

REPAIR SHOP DIAGRAMS AND CONNECTING TABLES. BnaAv3tR and Кок. 











A FEW IMPORTANT BOOKS RECEN1LY ISSUED 


HANDBOOK. OF NON-FERROUS METALLURGY. 

By DoNALD M. LiDDELL. Two Volumes. 1440 pages. 60s. Od. net 
CORROSION : CAUSES AND PREVENTION. 

By FRANK №, SPELLER. - 621 pages. 30s. Od. net. 
FUELS AND THEIR COMBUSTION. 

By К. T. HasLam and R. P. RUSSELL. 807 pages. 37s. 6d. net. 
CITRUS DISEASES AND THEIR CONTROL. 

Ву Н. S. Fawcrri and Н. A. LEE. 582 pages. 25s, Od. net. 
INTRODUCTORY ELECTRODYNAMICS FOR ENGINEERS. 

By E. Bennerr and Н, M. CROTHERS. 655 pages. 22s. Gd. net. 
ECONOMIC GEOGRAPHY OF SOUTH AMERICA. 

Ву К. Н. WuHITBECK. 430 pages. 17s 64. net. 
INDUSTRIAL STOICHIOMETRY. 

Ву №. К. Lewis and A. Н. Rapascu. 175 pages — 12s. 6d. net. 
HYDRAULICS. 

By Josera №. LECONTE. ` 348 pages 15s. Od net. 
MATHEMATICS FOR ENGINEERS. 

By К. W. DULL. 780 pages. 25s. Od. net. 
STEEL STRUCTURES—S!resses in Simple Structures. 

By L. C. ОкоонАкт and C. E. O'ROUEKE. 278 pages. 17s. 64. net. 
ANIMAL ECOLOGY. ' 

By А. S. PRARSH. 417 pages 20а. Od. net 
ROOT DEVELOPMENT OF FIELD CROPS. Ў 

By J. E. Weaver. 290 pages 15s. Od. net. 
PRACTICAL COAL PRODUCTION—Preliminaries of Coal Mining. 

By Frank Н. KNEELAND. 419 pages. 15s. Od. net. 
PRACTICAL COAL PRODUCTION Getting out the Coal. 

By FRANK Н. KNEELAND. 403 pages. 18s. Od. net 
PRACTICAL COAL PRODUCTION- Mine Transportation and Market Preparation. Е 

By FRANK Н. KNEELAND. 354 pages — 15a. Od. net. 
PLANE TRIGONOMETRY. ` 

By L. L. SMAIL | 246 pages. lis За. net 


*a? We shall be pleased to send full details of any of the above books. 


MCGRAW-HILL PUBLISHING CO. LTD. 
6 BOUVERIE STREET, LONDON, E.C.4. 
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G. Bell & Sons 


Vacuum Practice 

L. Dunoyer 
The first volume of the new series of “ Inter- 
national Textbooks of Exact Science." Science 
Progress says: “Will be welcomed by all 
interested in the subject . . . The treatment is 
lucid and the volume abounds with practical 
information.” 


136 pp. Illustrated. 125. 64. met. 





The Structure of the Atom 
E. М. da С. Andrade, D.Sc. 


A new revised and augmented edition of this 
book will be issued shortly. 


Illustrated. About 235. met. 


Old Trades and New 
Knowledge 
Sir William Bragg 


Comprising the author's 1925-26 Royal Institu- 
tion Christmas Lectures. Uniform with 
* Concerning the Nature of Things” and “ The 
World of Sound.” (Shortly,) 


Creton 800. Illustrated. 87. Sa. net. 





An Introduction to 
Industrial Chemistry 


S. І. Levy, PAD., F.I.C. 


With an Introduction by Sir W. J. Рорк, K.B.E., 
D.Sc. F.R.S. “The author has broken entirely 
new ground, and we fancy that this ‘Industrial 
Chemistry ' will soon become indispensable in all 
university courses in Chemistry.”"—Tesrwal of 
Education. 

402 fp. 


Illustrated. 155. met. 


Organic Chemistry 
Historical, Structural, Economic 


Sohn Read, M.A., BSc. ` 
Professor of Chemistry, University of St. Andrews. 


* A well-proportioned treatment of this branch 
of science. . . . Deserves the careful attention 
of teachers." — Times Educational Supplement. 


692 pp. 87 Піизігиійенз. 127. Ód. aet. 
YORK HOUSE, PORTUGAL STREET, LONDON, W.C.2 











Blackie’s Applied 
Physics Series 


OPTICAL | MEASURING INSTRU- 
MENTS. Construction, Theory, and 
Ву L. C. MARINE RAS. D.Sc, ARCS, Dien 


cr теше ы ы 
х+270 pp., with туа figures. 178. 64. net. 
COLOUR AND METHODS OF COLOUR 


MaxriN, F.R.AS, 
ters on Oolour 












Printing and Colour Photography by WILLIAM GAMBLE, 
F.RPS&,FOS  ur4187 pp, with 73 figures and 3 plates, 
a o€ which are in colour. 198. 64. net. 


PHOTOGRAPHY AS A SCIENTIFIC 
IMPLEMENT. А collectrve work, viu+550 pp, with 258 
figures in lms and half-tone. Second Impression. Эда, net 


Profomor A. E. Coeds A R С.З. PHOTOGRAPHIC OPTICS 
—Charies Казаа Davidson, F.R.A.S. ASTRONOMICAL PHOTO- 
GRAPHY.—Charles К. В. Gibson, F ut SE HISTORY OF PHOTO- 
GRAPHY.— William B. Hulop. PHOTOGRAPHY IN PRINT- 
ING— Srl por IE dE FRES, RAF. 
ARRONAUTICAL PHOTOGRAPHY, — enry G. M 
. PHOTOGRAPHY IN THE E GINEERINO AN 
oS ee INDUSTRIES.—H. M 





















H ROC 
METHODS.—W.L F. MEN F.R.P.S. COLOUR PHOTO- 
GRAPHY — Wilfred Mark W F.L.S., F.R.ALS. THE 
CAMERA AS WITNESS AND DETECTIVE.—Colovel H. 8 L. 
inpet, C.AL.G, ”.3.0. PHOTOGRAPHY IN SURVEY- 


MECHANICAL PROPERTIES OF 
FLUIDS, THE. Ап Account of Recent 

Research. Acollective work. xvi--362 рр, мїн гй ша 
tions. Second Impresmon. 


Eagincer Vice-Admiral Sir George Goodwin, K.C B., Pow ous 
Режа, О е Y. Исе ино Б! 
5 А A — 
Professor’ Horace LLI, SoD, Y RS MATHEMATI- 
CAL THEORY OF FLUID MOTION.—A. С. M. 
MCE VISCOSITY AND LUBRICATION — Professor А H 
Gibson, D.Sc STREAM-LINE AND TURBULENT FLOW.— 
PHENOMENA DUE TO THE ELASTICITY ОЁ A FLUID.— 
HYDRODYNAMICAL RESISTANCE AND DYNAMICAL 
SIMILARITY. GL “Tayler, M.A, FR & THE DETER: 
ek OF STRESSIS BY MEANS OF SOAP FILMS — 












FUEL AND REFRACTORY MATERIALS 
Ву A. Номвогот SEXTON, F.LC., F.CS. New 
com у revised and enlarged by W. B. DAVIDSON, D Sc, 
PhD.,F.LC. vul4382 pp, with тті figures. 19m. Өй. net. 


ELECTRICITY AND ITS PRACTICAL 
APPLICATIONS. A Tert-book of Electrical neenng. 
Br MAE MACLEAN, D Sc., LLD., F.RS E, LER 

ew Edition, with new chapter оп Alternating 
xiv 4- 528 pp., with 374 figures. 163. 6d. net 


METEOROLOGY: An Introductory 


Ву А. E. M. GEDDES, O.B E, MA, DSa, 










Fall particulars of above books ол application. 


BLACKIE & SON, LTD. 


БО OLD BAILEY, LONDON, K.C.4. 
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GENERAL 


Tribal and Social Development 
By W. D. HAMBLY, B.Sc(Oxon) Demy 8ro. 
otographs, Sketches and а Мар. aig net. 


Becords of Birds bred in Captivity 
By EMILIUS HOPKINSON, C.M.G., D.S.O., F.Z.S., 
M.B O.U. Demy 8vo. 15a net. 


By-ways of the Tropie Seas 
Wandenngs amo е Solomons and in the Malay 
Archi By HERMANN NORDEN. Demy 8vo. 
Photographs and Maps. 168. net. 


The ‘Arcturus’ Adventure 
An Account of an Octanorta phie Expedition By 
WILLIAM BEEBE. Roy vo. 77 Coloured and 
other Plates. 95а, net. 









Deep Sea Days 

e Chronicles of a Sailor and Sea-Painter. Ву 
THOMAS M. HEMY. Demy 8vo. With Sketches by 
the Author. 19в. 6d. net. 


The Diamond Trail 
An Account of Travel among the little known Bahian 
Diamond Fields of Brazi. By НОСІ PEARSON, 
M.LM M., МІР.Т., F.R.S.A. Demy Évo 
With Photographs and а Map. 12s. ба. net. 


E 








A Selection from е 


Н. F. & С. WITHERBY' 
AUTUMN LIST 


326 HIGH HOLBORN, LONDON, W.C.1 


Sierra Leone in History and Tradition 
Br CAPTAIN Е. W. BUTT-THOMPSON. Demy 8vo. 
otographs and а Map. 15s. net. 
Kilts Across the Jordan 
Beng and Impressions with the znd Bat- 
talion ** London Scottish ? in Palestine, By BERNARD 
BLASER. With Preface by Field-Marshal Viscount 
ALLENBY, G.C.B., G.C.M.G. Demy 8vo. Photographs 
and 2 Maps, Sa. 6d. net. 


TECHNICAL 


The Use of Power in Colliery Working 
A Tieatise on Mi Costs and Machinery Desi 
and ent. y J. KIRSOPP, M.I Min. и 
M.LM.E, M.1-&S. Inst, F.G.S. Royal 8vo. Photo- 
graphs and Disgrams. 40s. net. 
Coal and Allied Subjects: Compendium I of the First Ten 
Bulletins, and II of Bulletins Fleyen 
to Sixteen. lud by The Lancashre and Chairs Coal 
esexrch Amsocianon. Crown &ro Illustrated. Each 1858. net. 


Low Temperature Carbonisation of Bituminous Coal 
E REW McCULLOCH, À I.C, A.M C T., and NEVILLE 
SIMPKIN, M.Sc(Tech) AIC. Меіпип Bvo. With numerous 
Illustrations. 198. net. 


Wire Drawing and the Cold Wor of Steal 
By ALASTAIR T ADAM, A.R.T.C. (Metallurgist, Mesme 
Bruntons, Musselburgh) Crown 4to. 408. net. 


A Course of Metall for Engineers 
By Е.С THOMPSON, DMa, 5с шег д 
With numerous Photographs and Diagrams. Det, 





Just Published 


EVOLUTION AND RELIGION IN 
EDUCATION 


Ву Professor HENRY FAIRFIELD OSBORN, President of 
the American Museum of Natural History. 7s. 6d. net. 


Professor ОжЬогп'з book, which sets forth the reasoned and 
tempered views of a great evolutionmt who 1s also a religionis. 
comes at the appropriate moment. It presents the enlightening 
and clanfying eesays and addresses which he has lately offered in 
the hope of resolving a vexed situation, such as “Crossing Swords 
with the Fundamentalista,” “ Evolunon and Religion,” ''The 
Credo o£ a Naturalist,” ‘The Tennessee Trial,” ' How to Teach 
Evolution in the Schools," '' A Now Baas of Creative Evolution," 
and “The Earth Speaks to Bryan " 


Prospectus of Professor Osborn’s Works sent free on request. 


OUR MOBILE EARTH 


By REGINALD DALY, Head of the Department of Geology 
in Harvaid University | With many photographs, diagrams and 
maps. 21%, net. 


What is known of the earth's crust and the secrets of nature below 
it? Science has penetrated ths reaches of outer spaco and the 
remote past, bat the interior of the famihar earth 15 still for the 
most part more of a mystery than Betelgeuse ог the Stone Aga 
“Onur Mobile Earth” tells all that i» Lnown of the crust of the earth, 
its origin end structure ; of earthquakes , of how the continents were 
formed; of how the mountain chains came into being—all the 
succeasrve steps of nature In the making of the habitable work. 


CHARLES SCRIBNER’S SONS 
7 BEAK STREET, LONDON, W.1 


Journal of Scientific Instruments 


(Published on the 13th day of each month.) 
PRODUCED BY THE INSTITUTE OY PHYSICS, WITH THE Co- 
OPERATION OF THE NATIONAL PHYSICAL LABORATORY, 
PRICE: £INGLH OOP. м. 64. ANNUAL SUBSORIPTION, ead 


Send snbecriptions to the CAMBRIDG 
NIVERSITY PRESS, Fetter Lane, London, K.C 4. 


OONTENTS OF BHPTEMBHR ISSUH.—VOL II, No 12 


SOUND PULSE PHOTOGRAPHY AS APPLIED TO THE STUDY OF 
ARCHITECTURAL ACOUSTICS. By A. H. DAVIS and N 
FLEMING. 


THE USE OF THE HOT WIRE DETECTOR IM DETERMINING THE 
PATH OF VORTICES. Ву E. TYLER. 


ON THE TECHNIQUE OF MAKING THIN CELLULOID FILMS. By 
JAMES TAYLOR. 


THE USE OF GLASS ELECTRODES. 
KERRIDGE. 


By PHYLLIS M. TOOKEY 


ON SOME SENSITIVE REFLECTING FLOW-METERS. 
ARCHER 


By R М. 


NEW INSTRUMENTS. 
LA3OBATORY AND WORKSHOP NOTES. 
REYIEW. 


TABULAR INFORMATION ON SCIENTIFIC INSTRUMENTS: XII. 
PERMANENT MAGNET VOLTAETERS AND AM- 
METERS. 


INDEX TO VOLUME Ш. 


This journal is devoted to the needs of workers in 
branch of.science and manufacture involving 
meas 


Volume IV. commences with the October number. This wolume only 
хо И contain 15 ports and the Annual Subse tbtiom will be зуг ба. Vols. 
I., U1 and [1]. can be obtarned complete, bound tx cloth, jor 351. cach 
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Our Bookshelf. 


Ability and Behaviour. 


a Psychological Study. By Victoria Hazlitt. 
Methuen and 


Pp. ix+147+2 plates. (London: 
Co., Ltd., 1926.) 6s. net. 


PART 2 records three years’ work on “ tests for special 
abilities in the work for Arts and Science degrees." 
Part т, the result of the author's consideration of 
current theories of ‘ intelligence, capacity and ability 
ш the light of this work, is а capable analytic treatment 
of these theories coupled with an podria new 
synthesis. General capacity is inborn : ilities 
are developed. “The originat ieee may be 
used in a number of ways. However it is used, it will 
lead to the, development of special abilities "' (p. 74). 
Prof. Spearman's ' engines ' are not innate but acquired. 
The construction of tests is easier in science than in 
arta. This is due to two causes. First, the practical 
work n in all sciences constitutes common 
ground which 1s readily tested. Secondly, arts 
&bilities are intrinsically more difficult to test because 
“the material of the natural sciences is less complex 
than that of the humanities” (p. 144). Still, three 
tests, successful in diagnosing arts ability, have been 
found, and results obtained support “ the hypothesis 
that good general intelligence is more necessary for 
work in the Arts faculty than for work in the Science 
faculty " (p. x44). R. J. B. 


Brains of Rais and Men: a Survey of the Origin and 
Biological Signe of the Cerebral Cortex. By 
Prof. C. Judson Herrick. Pp. xiii+38a. (Chicago, 
Nl.: University of Chicago Press; London: Cam- 
bridge University Pfess, 1926.) 15s. net. 


Iw this book Prof. Herrick attempts to interpret the 
behaviour of rats and men in terms of cerebral anatomy. 
In the present state of our knowledge, any satisfactory 
solution of this interesting but immensely difficult 
problem is obviously unattainable. Nevertheless, it 
13 & fascinating occupation to wander in the borderland 
between brain and mind and collect stray ideas as to 
possible points of contact. 

The book may be of value to the student of psycho- 
logy and the general reader. For those who are ignor- 
ant of such matters it provides an easily understood 
introduction to certain of the comparative 
anatomy of the brain, in particular the cerebral cortex, 
and'the results of an interesting series of experiments 
on the behaviour of rats, with tentative suggestions as 
to how and why some of the activities of the brain 
should express themselves as mental phenomena. 

The book is, however, too elusive to be of much use 
to the serious student. This is due not solely to the 
fact that the author overuses vague phrases until they 


become little more than meaningless catchwords, but 
even more to his neglect of the fundamental con- 
ceptions of neural physiology that are associated with 
the names of Hughlings Jackson, Sherrington, Head, 
and Magnus, among many others, which represent the 
essential principles for the interpretation of animal 
behaviour. The inhibitory influence of the cerebral 
cortex and the phenomena due to the release of its 
control the regulation of posture and the amazing 
perfection of the automatic mechanisms for controlling 
the attitude of the Бобу, апа іп Io the concep- 
tion of a hierarchy of neural lev: n each of which 
'& different kind of functional result is ое Чы 
are all matters that are of primary importance for the 
interpretation of animal behaviour in neurological 
terms, which are not given due consideration in this 
book. In particular, however, the chief criticism of 
Prof. Herrick’s fascinating attempt to give a biological 
tion of mental phenomena is his failure, when 
his terminology, to appreciate the full significance 
of Sir Charles Sherrington’s contribution to the general 
fund of knowledge of such matters. 


Manners and Customs. 


Le monde islamique. Par Max Meyerhof. (Biblic- 
thèque générale illustrée, No. 3.) Рр. 80+59 
planches. (Paris: F. Rieder et Cie, 1926.) 15 
francs. 


Tms little book aims at extending among the general 
public a knowledge of the origin, the character, and 
the extent of Islam—a civilisation which, as the author 
says, is composed of the most heterogeneous elements, 
and yet is not without a certain unity. To this unity 
has been added since the War an element of hostility 
towards European control and intervention which is very 
real, even though its effect as a consolidating force may 
have been exaggerated in some degree. М. Meyerhof's 
treatment has necessarily been very summary, and of 
his sixty-eight pages, nearly half is devoted to an 
analysis of the recent course of political events. In 
these, pan-Islamism and the racial movement tend to 
obscure undercurrents of opinion which have been 
potent forces in counteracting the movement towards 
unity. Admirable as is M: Meyerhof's sketch of Moslem 
religion and culture within the very restricted limit 
imposed by the nature of the popular series of which 
his book forms a part, it would have gained still further 
as & picture of actual conditions he given & more 
systematic account of the divisions in the Moham- 
е faith which set one sect over against another. 

from this, it is a clear and lucid introduction to 
an understanding of one of the gravo world problems 
of the day. 
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The Southern New Hebrides: an Ethnological Record. 
By C. B. Humphreys. Рр. хуі+ 214. (Cambridge: 
At the University Press, 1926.) 125. 6d. net. 

ANTHROPOLOGISTS will be grateful to Mr. Humphreys 
for this ethnological record of the Southern New 
Hebrides for two reasons. Very little systematic 
work has been done on this in ing little group of 
five islands, if Speiser's work on the New Hebrides as 
a whole be excepted; and, as everywhere in the 
Pacific, changing conditions make it imperative that 
ethnological investigations should be pushed on before 
itis too late. Sophisticated as the natives of the New 
Hebrides are through their contact with Europeans, 
Mr. Humphreys was fortunate enough to find a few 
old men who still retained a memory of old customs. 
How important and how fortunate this was is attested 
by the mtricate and somewhat puzzling character of 
the culture, especially on the island of Tanna. Mr. 
Humphreys puts forward a very interesting hypo- 
thesis to account for the differences in the form of the 
chieftainship in that island, the nebulous form of 
totemism found in the group, the variations in the 
ри index, and other physical characters as well as 
other peculiarities. It is difficult to an alter- 
native, and Mr. Humphreys’ hypothesis must for the 
present hold the field; but it involves an exceptional 
history for the island of Tanna for which it is hard to 
account satisfactorily. 


Natural History. 


British Spiders: their Hawnts and Нам. By 
Theodore H. Savory. Pp. xxi +180. (Oxford: 
Clarendon Press; London: Oxford University 
Press, 1926.) 6s. net. 

Iw recent years, both in England and America, various 

attempts have been made by writers on the habits of 

spiders to direct the attention of the budding naturalist 
to a group of animals little studied, though everywhere 
abundant. But when interest bas been aroused and 
the reader has been tempted to pursue the matter 
further and attain to а more intimate uaintance 
with these curious creatures, hé finds himself at a loss. 

The would-be student of butterflies or birds has his 

way made plam before him by а multitude of more or 

less satisfactory handbooks, but the books which deal 
in detail with the British spider fauna are either 
antiquated or unprocurable, or both. 

Mr. Savory’s book will help the aspiring araneologist 
at least one step on his way.; and we have little doubt 
that it wil be received with the hearty welcome it 
deserves. 

Mr. Savory's main object being ‘first aid’ in the 
identification of specimens, he might perhaps have “ cut 
the cackle and come to the horses ' a trifle more quickly. 
We by no means imply that the ‘cackle’ is not excellent, 
or that it is & mere imitation of previous prattlers— 
Mr. Savory is a keen observer on his own account— 
but, presumably, his greatest appeal will be to those 
who already know something of the biological side of 
the subject.and are impatient to get to business. We 
heartily approve his plan of giving, where possible, 
the Blackwallian names of species, and thus rendering 
available Miss Staveley's book with its excellent 
reproductions of Blackwall’s coloured figures—a book 


з 





which he informs us із still obtainable. Savory plus 
Staveley should be a real help forward. 

The illustrations of the book before us are its chief 
weakness. The figure of Segestria senocwlata (Fig. 13) 
is really too crude, and Fig. 18 gives W. ў 
acuminaia ten eyes! Then an accurate detailed 
drawing of the chelicere seems absolutely necessary. 
Without it; how is the student to interpret such terms 
as “primary fang teeth” and “lower margin of the 
chelicerz ” used in the dichotomic tables ? We venture 
to direct attention to these slight blemishes in view of 
future editions, for which we anticipate & iu 


Index Kewensis Plantarum Phanerogamarum. Supple- 
mentum Sextum: Nomina ei Synomyma jum 
Generum ei ab initio anmi MDCCCCXVI 
usque ad finem anni MDCCCCXX nonnulla. eiiam 
awiea edita complectens. Ductu et consilio A. W. 
НШ. Рр. ії + 222. (Oxford: Clarendon Press; 
London: Oxford University Press, 1926.) тоз, net. 


THE appearance of а new supplement to the “ Index 
Kewensis" is matter for rejoicing among botanical 
taxonomists, on whose behalf we thank the Director 
and the members of the Herbarium staff who have 
brought the record of names and synonyms of genera 
and species of flowering plants up to the end of 19ao. 
The present supplement nominally deals with the 
years 1916-1920, but also includes many names 
unavoidably omitted from publications issued in 1914 
and 1915, and also earlier names which have been 
traced since the publication of the original work and 
its successive supplements. Опе of the latter, “ Stilla,” 
W. Young (1783), followed by the remark ' nomen. 
Оша ?’ raises a question as to the desirability of 
indexing nomina nuda. Taxonomically they do not 
exist; they are neither ‘ names’ nor ‘ synonyms, and 
space would be saved by their omission. А certain 
French botanist is credited (?) with one or more in 
almost every other column. < 

It would be ungrateful, however, іо cavil at so 
trivial a matter in a periodical of such interest; for 
the “ Kew Index” makes as interesting reading as 
does а dictionary ; at any rate for the taxonomist 
who takes his work seriously. Не may, for example, 
speculate as to what proportions of the entries in the 
columns represent genuine botanical work, and what 
аге mere exercises in nomenclature ; and as to whether 
the round-table conference between taxonomists at 
the recent Botanical Congress at Ithaca will prove a 
step forward towards the attainment of uniformity in 
nomenclature. ‘The restoration of names which had 
been neglected or overlooked by earlier workers is 
responsible for a large number of entries, especially 
on behalf of American botanists; these are indicated 
by citation of the earlier name following the entry. 

The “ Index” records impartially foibles and follies 
and the results of honest work, and it brings to the 
notice of botanists rare and obscure publications. 
One of the latter (erroneously dated 1889) has yielded 
two and a half columns of names, credited almost 
entirely to one individual, under the genus Cinna- 
momum ; a somewhat rising entry is “ Crucifera— 
genus omnia genera Cruciferarum | amplectens " ; 


.while the immortality of a foolish action is illustrated 


- 


by the first item in the volume, “АА, under which 
genus several recent species are recorded. А. В. В. 


Goldfish Culture for Amateurs: How to Breed and Rear 
Goldfish in Aquaria and Ponds. By A. E. Hodge and 
Arthur Derham. Pp. xi+103+11 plates. (London: 
H. Е, and С. Witherby, 1926.) 55. net. 


Tms small book describes a dozen or so of the varieties 
of goldfish and gives very clear and complete instruc- 
tons for breeding and rearing them in ia. It 
deserves to be widely read, partly because the goldfish 
has in the past probably suffered more than any other 
domesticated creature from neglect, ignorance, and 
mistaken kindness, and partly because the authors 
show, in convincing fashion, that their cultivation is 
of great fascination. Moreover, considerable scientific 
` interest attaches to an animal able to produce such 
remarkable mutations. This book may well inspire 
research into the origin and genetic relations of these 


varieties, with the possibility of results of unexpected 
value. 


Birds in England: an Account of the State of our 
Bird-Life and a Criticism of Bird Protection. Ву 
E. M. Nicholson. Pp. xi+324+8 plates. (London: 
Chapman and Hall, Ltd., 1926.) 12. 6d. net. 


UwpgR the somewhat vague title of “Birds in 

land," Mr. E. M. Nicholson has given us а useful 

stimulating book: its scope is better indicated 
by the sub-title, “ An Account of the State of our Bird- 
Life and & Criticism of Bird Protection." The open- 
ing chapters discuss losses and gains in our avifauna 
and the operative causes. The middle portion of the 
book centres round an account of the lives and work of 
famous ornithologists. The final chapters deal with 
the practical problems of protection — sanctuaries, 
legislation, and the evils of collecting. The last part 
of the book, y, is frankly polemic. The author 
holds decided personal views on questions of protection, 
and he presents these with force and skill. Not all his 
conclusions will be generally accepted, but his argu- 
ments always deserve serious consideration and often 
carry conviction. 

Mr. Nicholson takes a rather unusual line, for 
example, on the subject of bird-sanctuaries, but the 
truth of many of his contentions must be admitted. 
He draws a useful distinction between sanctuaries in 
towns and those in solitary places. The object of the 
former is to attraet birds where none lived before. 
The country sanctuary, on the other hand, is а retort 
to persecution, and the author regards it as in many 
ways an unfortunate one, tending to shelve the question 
i tection on a national scale. He points out how 

can be done.by scattered sanctuaries for the 
preservation of rare ies other than those which 
reed in colonies, and he sees the true remedy in the 
effective prohibition of collecting. Nor does he omit 
to notice the unfortunate results which sometimes 
follow from indiscriminate protection. 

From a purely scientific point of view, the earlier 
chapters, dealing with the «Balance of Birds,” are the 
most valuable. These constitute a careful survey of 
the subject, from which much that is of interest em 
In dealing with total gains and losses, Mr. Nicholson 
counts that fifteen breeding species have been lost, as 
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such or altogether, since Tudor times, while seventeen 


have been gained : the figures include three which have 


been lost and regained and thus appear on both sides 
of the account. Of the gains, four are due to artificial 
introduction and the rest to natural colonisation, all 
within а century, by former purely visitant species, 
including seven ducks. The account of the decrease 
and increase of other birds, which haye not been either 
totally lost or gained as b species, is perhaps 
éven more interesting, and the thoughtful discussion 
of the probable parts played by different factors pe 
evidence of the author's thorough knowledge of the 
subject. 


A Naturalists Pilgrimage. By Richard Kearton. Pp. 
xiii + 246-8 plates. on, New York, Toronto 
and Melbourne : and Co., Ltd., 1926.) 7s. 6d. 


net. 


М». KEARTON, by his photographs and lectures, has 
done much to popularise the simpler type of natural 
history, and he is justly proud of the achievement. 
This chatty autobiography traces his p from the 
fell farm to the study and lecture hall, and with naiveté 
recounts the experiences, some instructive, many trivial, 
which he encountered by the way. The naturalist 
will be interested in the elaborate means sometimes 
adopted for the delusion of birds, and in the trying 
adventures of the pioneer days of bird photography; 
and if the impression is created that the author insists 
too much on his own cheerfulness and bonhomie, it is 
simply because he realises that here lies one of the 
secrets of his success. 


Insect Studies. 

Ths Fauna of British India, including Ceylon and 
Burma. Edited by Sir Arthur E. Shipley, assisted 
by Dr. Hugh Scott. (Published under the Authority 
of the Secretary of State for India in Council.) 
Coleoptera : Chrysomelida (Chrysomeline and Halti- 
ang). Ву S. Maulik. Pp. xiv+442. (London: 

' Taylor and Francis; Calcutta: Thacker, Spink and 
Co., Bombay: Thacker and Co., Ltd., 1926.) a5*. 

Тнк family Chrysomelide, which comprises the leaf- 

beetles, is оће of the in the animal langdom. 

It includes to-day probably not far short of 20,000 

described species which are ped into sixtesn 

subfamilies. The first eleven of the latter were dealt 
with in the “ Fauna of British India” series in the 
volume by the late Mr. Martin Jacoby, published in 

1908. In rorg Mr. Maulik wrote the volume on the 

Hispine and Cassidine, while the Chrysomeling and 

Halticine form the subject of the present contribution. 

This leaves the Galerucing for future treatment, and, 

it may be added, they are exceedingly numerous in 

species. Of the subfamily Chrysomeline, only 63 

species are recorded and are comprised in 18 genera. 

This paucity is remarkable, consid the richness of 

the faunal area j and it is evident that there 

are still far too few resident entomologists to do the 
necessary intensive collecting over so wide a region. 

In the.introduction to the Chrysomelins an account 
is given of the external morphology of the larva and 
imago, notes on the life-histories, and a list of injurious 
species found in various parts of the world. In thesub- 
family Halticing 287 species, in 70 genera, are recorded, 


Q4 
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and thee are similar introductory remarks on structure 
and habits. It is noteworthy that very many of the 
members of this subfamily are represented by si 
records only, and evidently these rather obscure 
have afforded very little interest to collectors. In this 
volume, as elsewhere, Mr. Maulik has manufactured 
many new names from Sanskrit roots—e procedure 
which he says has saved him time which might have 
а ing whether а name is 
sree ae ог not. The volume 1s clearly illustrated, 
shoe the sex of the examples figured might have 
been added with advantage. Its type and general 
arrangement are gimilar to those of its predecessors, and 
there appears to be an almost entire freedom from 
misprints. , A D.I. 


Descriptions of з new Genera and Species оў. Lepidoptera 
Phalana of the Subfamily Noctuine (Noctuida) in the 
` British Museum (Natural History). By Sir George 
F. Ham . iv + 641. (London: . British 
Museum (Natural History), 1926.) aos. 

THs volume contains the d tions of more than 

И d ee 

moths belonging to the subfamily Noctuine contained 

in the British Museum. Its MSS. was left by the author 
when he retired from the Natural History D ent 
in 1920. to the suspension of the Catalogue 
of Moths as the result of financial stringency occasioned 
by the War, a large number of species have remained 
in the Museum under Sir George Hampson’s manu- 
script names without the necessary published descrip- 
tions. In order to obviate this disadvantage’ it has 
been deemed necessary to issue the present volume. 

Apart from bere descriptions, it contains no illus- 

* trations or other aid to the identification of this great 

mass of material. 


Rural Science. 


Insecticides, Fungicides and Weed Killers. By Dr. E. 
Bourcart. Translated from the French and adapted 
to British Standards and Practice. "Second English 
edition, revised and enlarged by Т. К. Burton. Рр. 
xi--431. (London: Scott, reenwood and Son, 
1925.) 155. net. 

AGRICULTURISTS and horticulturists alike will welcome 

the appearance of в new edition of Bourcart's useful 

work of reference. During the fifteen years since the 
publication of the original edition of this volume, very 
considerable advances have been made in the applica- 
tioh of chemical methods to iculture. This has 
been specially marked in connexion with the suppres- 
sion of plant pests and diseases, though much of the 
work is still in the experimental stage and needs 


applying with caution. In presenting a revised and 
English edition the translator has retained 
the amental basis of the original work, while 


* replacing part of the old historical sections by details 
of: modern methods and е which have been 
thoroughly tested and are wo of recommendation. 

Work on insecticides has proceeded rapidly in the 
United States, where it is aided and supervised by the 
Government, ‘and in other countries also research is 


being actively carried on as the regions-of cultivation: 
'. extend, specially in the tropics and warmer temperate 


zones. This has greatly increased the possibility of 
dealing effectively with insect and fungus pests, and 
the volume under review aims at presenting the 
present state of our knowledge on the subject in so far 
as it has been sufficiently tested. For- the sake of 
convenience, the entomological glossary, hitherto a 
-separate section, is now incorporated in the body of 
the book. No bibliography is appended, probably 
on the score of or unwieldiness, tho E 1 

are in the majonty of cases carefully attributed to 
their authors. W. E. B. 


Rural Scotland during the War. By David T. Jones, 
oseph F. Duncan, Н. M. Conacher, W. К. Scott. 
ith an Appendix by ]. P. Day, and an Intro- 
duction by W. К. Scott. blications of the 
Carnegie Endowment for ternational Peace, 
Division of Economics and History: Economic and 
Social History of the World War, British Series.) 


. Xvi+311. (London: Oxford University Press ; 
ew Haven, Conn.: Yale University Press, 1926.) 
125. 6d. пећ um 


Tms valuable work embraces a complete survey of the 
economic and social history of Scotland during the 
War in its chapters on fisheries, agriculture with special 
reference to food production, the agricultural labourer 
and land settlement. There is also an appendix on 
the jute industry. No occupation suffered more 
severely, or- was forced to undergo more drastic re- 
organisation, than fishing. The withdrawal of vessels 
and men, the closure of many fishing-grounds, and the 
shifting of the fishing ports from the east to the west 
coast, with the consequent difficulties of transport, are 
the chief problems discussed im Mr. Jones’s survey, 
In agricultural Scotland, in spite of the heavy enlist- 
n there was an increased supply of food, Spell 

oats and sh Mr. Conacher deals fully 
with the problem the cottish farmer successfully 
solved. Mr. Day's study of the jute industry traces 
the difficulties this industry had to face in its import 
of raw material, the rapid of prices for jute 
goods, and the equally rapid post- ar return to normal 
prices. The ,book 1з admirably arranged for easy 
reference and contains an ишш of statistical 
matters. 


Cornish Geology. . 

Handbook of Cornish Geology. By E. Н. Davison. 

Pp. 106. (Penzance: Royal Geological Society of 
Cornwall, 1926.) mp. 


Many excellent books, pamphlets, and papers have 
been written about the rocks and geological problems 
of the Cornish There. are many unsolved 
riddles in this western land, во that there will always 
be a number of persons with some logical knowl 
ready to turn a riot of theit holidaya th pleasurable 
account. The chief drawback of these excellent treatises 
is that they are too technical and obscure. ees 
describe features in language which is not clear eno 

to the ordinary layman stranger, who requires to oe 
directed to spots where these particular phenomena 
are to be seen at once with nothing to obscure the 
issue. ‚Мт. Davison’s book is perhaps scarcely free 
from the modern vice of multiplying technical terms 
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and names, which to the older geologist become con- 

ing. The book supplies, however, а long-felt want. 
It brings the geological knowledge of the county up- 
Dade Du ee a and it describes clearly 
and concisely the places and positions where "the keys 
to various problems may be found. The chapters are 
short, but to the point; those on “ The Granite,” the 
“Lizard Rocks," and the “lodes of Cornwall" are 


good. 

On such subjects as “ the pneumatolysis [unpleasant 
word |] of the granite and other rocks " Mr. Davison is, 
of course, on controversial’ ground, but it is his own 
D and he steers clear of any points of fierce 

ee in his own inimitable way. The chapter on 

logical Localities of Interest.” is one which will 
be appreciated by those who have only a few days to 
spare in the Duchy. One feels that practically every 
spot worth visiting has been mentioned. Mr. Davison 
might perhaps have dealt a little more with the early 
Pre-Cambrian and Ordovician aspects of the region, ш 
something of the style of Mr. Jukes Brown’s excellent 
“ Building of the British Isles " ; but, no doubt, many 
of his readers will find the hints he gives in his little 
book a substantial basis for building further framework 
upon. The bibliography is very complete, but why 
did not Mr. Davison take it back a few years earlier ? 
The period between 1890 and 1906 was a very prolific 
and useful one in Cornish geology. F. J. S. 


Geophysics. 
Was lekri ums die Radioaktvitdi über die Geschichte 
der Erde? Von Prof. Dr. О. Hahn. Pp. v+64. 
(Berlin: Julius Springer, 1926.) 3 gold marks. 


In this little book on radioactivity and geology, Prof. 
Hahn summarises in a form very convenient for German 
readers the outstanding results that have been achieved 
in recent years. Radioactivity is of fundamental 
importance to geol in two main : the 
constant emission of heat, which is now held to control 
the surface histo of the earth ; and the accumulation 
of end-products 1n minerals, the analysis of which is 
making it possible to establish a geological time-scale 
and to.correlate the Pre-Cambrian rocks. 

with the age of the earth, Hahn discusses 
Joly’s reasons for preferring lower estimates than those 
advocated by Holmes. He rejects the solvent- 
denudation method as being too uncertain to give 
trustworthy results, and suggests that the older 
geological estimates should be multiplied by ten or 
twenty. The results from thorium minerals are also 
rejected on account of the unsuitability of the minerals. 
These he either as secondary products or as 
leachéd residuals. The argument from pleochroic 
haloes'is thought to be inconclusive, and the opinion is 
expressed that it is very improbable that uranium 
disintegrated more rapidly in past ages than now No 
mention is made of the possibility of attributing the 
anomalies of the.‘ uranium ' halo to the actinium series. 
It is clear that Hahn accepts the straightforward read- 
ing of uranium minerals, h it is unfortunate that 
he does not refer to the geological support given to the 
longer estimates by the ee Np of Barrell 


ten years ago. | 


Та his account of the earth’s thermal state, Hahn 
reviews the work and opinions of Joly, Holmes, and 
Jeffreys (who, however, is not an American). Не 
goes further than any of these writers in suggesting 
that life itself depends on the radioactivity of the rocks : 
without carbon dioxide, no life; without volcanoes, 
no carbon dioxide; without radio-elements, no 
volcanoes. A brief résumé is given of the reasons for 
supposing that uranium and thorium have been con 
centrated in the outer crust. The book concludes 
with a discussion of Joly’s theory of basaltic cycles 
and the physical ibility of continental drift. 


International Hydrographic Bureau Special Pubhea- 
tion No. 12: 1 of Harmonic Constants, 
Prediction of Tide and Current, and their Description 
by Means of these Constants. By Rear-Admiral 
Phaff. . 80 +6 plates. 5 Swiss francs. Supple- 
meni to Special Publication No. r2: Tables for the’ 
Calculation of Tides by Means of Harmonic Constants. 
Рр. 136. (Monaco: International Hydrographic 
Bureau, 1926.) . 


Tux needs of the seaman are not adequately met by 
tide tables for а limited number of ports; he cannot 
always deduce from them the best times for attempting 
to enter other ports, i where there is 
diurnal inequality in time and height of high water. 
The simplest solution of his problem is to compute by 
the harmonic method the tidal variation for a few 
hours of the required day. He should be provided with 
a list of the important constants for as many places as 
possible, with means to facilitate the computations, 
together with rules which cannot easily be misunder- 
stood. These recent publications of the International 
Hydrographic Bureau profess to meet his needs; 
it is regrettable that they appear to have been 
thrust upon the world with little consideration and 
with great haste, even if we only judge by the liberal 
errata and corrigenda pasted in each volume. 

The ‘ Tables’ are for use with a method of computa- 
tion based upon the work of Van de Stok; apart from an 
unsatisfactory method, the constants are not up-to-date, 
there is no value of mean sea-level and the phase-lags 
are given in degrees, local or zone time, without any 
indication as to which is used in any given case. The 
‘Tables’ are not self-contained, lacking simple rules 
and typical forms for computation; the seaman, 
therefore, must first read the manual, and that will be 
fatal, for the language is frequently loose and obscure, 
and it is difficult to follow some of the processes (p. 53), 
even for one capable of independent reproduction of 
the results. The author gives formule and symbols 


-without explanation (p. 59), and tables that are neither 


self-evident nor р explained in the text (p. 57). 
In short, the manual appears to be transcribed from the 
author's notebook. It is incorrect to say that the 
constituents K,, Ку can be reciprocally eliminated in 
one day, whereas 365 days аге required to eliminate 


Ку from S,; also, that 55 days are required to give a 
negligible contribution from 0, in the analysis for Му; 
less 55 hours would suffice for that purpose. The 


objects are indeed laudable, but it is to be regretted 
that these volumes are unworthy of international 
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Probleme der kosmischen Physik. Herausgegeben von 
Prof. Dr. Christian Jensen und Prof. Dr. Arnold 
Schwassmann. Band 7: Der Massemaustausch in 
freier Luft und verwandie Erscheanungen. Von Prof. 
Dr. Wilhelm Schmidt. Pp. vili+118. - burg- 
Altrahlstedt : Henri Grand, 1925.) 6 gold marks. 

Tms useful little book summarises the literature of the 

last fifteen years or so relating to transport phenomena 

in the atmosphere (and also, as a natural extension of 
the same ideas, si phenomena in the ocean). The 
transport of heat and momentum and water vapour by 
atmospheric eddies is of great importance in meteoro- 
logy, though the fact has been recognised only in 

‘recent years (largely through the work of Prof. G. I. 

Taylor). The author has himself written widely on 

these problems. 


Modern Physics. 


Reflections on the Structure of the Atom. By Florence 
Langworthy. Pp. xi- 260. (London : Watts and 
Co., 1926.) 12s. 6d. net. 


THs volume, which ‘covers a wide Tange, is con- 
cerned mainly with an atomic model im which the 
neutral atom of hydrogen is assumed to be built 
up of three “ atoms of its isotope, ur-h en," and 
three electrons. On this purely speculative foundation 
is raised an elaborate superstructure. “In my atom 
the ‘double-positives (Alpha particles) are massed at 
the centre, and so I have the single positives free to 
unite with electrons and form planets that can be. 
neutral, negative, or positive." The author is of 
opinion that а chemist will find the structure of her 
atom far more to his mind than that of the Bohr atom, 
which presents to the world outside negatives (electrons) 
only. The latter model she holds in scorn, going во 
far as to say that our knowledge of atomic structure 
“has been marking time all these years since the 
Rutherford atom became the Bohr atom ” 1 
In the new wave-theory of matter associated with 
the name of Schrodinger, a material particle is regarded 
8s a singularity in a wave, but to the author of the 
present volume even the wave-theory of light is ana- 
thema. “ Those who have handicapped their intellec- 
tual faculties by believing in ‘ waves’ are now engulfed 
thereby.” She claims to be one of the few who have 
always believed in Newton’s corpuscular theory of 
light. Whatever may be the final solution of the 
problem of reconciling the quantum theory and the 
undulatory theory, it will not be reached Бу turning a 
blind eye to one side of the questions at issue. Truth 
is great, and will prevail ; but in our view the cause of 
knowledge will not be advanced by the speculations in 
this book. 


A Numerical Drill Book on Physics. By Prof. L. W. 
Taylor. . УШ + 95. (Boston, New York and 
London : and Co., 1926.) 1 dollar. 


Tus collection of problems in physics, which should 
prove useful to teachers, presents some novel features 
of interest. Nearly problem is first formulated 
ш algebraic terms ; four independent sets of numerical 
data-are provided for each example, these being chosen 
ме Conse Шеш ы pass ОШ шахрии 
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and minima wherever possible; answers are given 
usual correct to four significant . The 
mathematical tables at the end of the book are 
clearly printed, 


Chemistry and its Borders. 


An Introduction to Chemistry. By C. G. Vernon. 

276. (London: 

4s. 6d. ' 
Mz. VxzNoN's book is based on the application of the 
heuristic method. , It proceeds from an account of the 
beginnings of chemistry, which is cryptically and in- 
correctly said (p. 177) to have been founded by Jabir, 
to the work of Dalton. The study of the oxides of 
nitrogen, *muriatic? acid and the halogens, sulphur, 
etc. then follows, and by p. 179 the structure of 
the atom is attained. The rest of the book deala 
with practical work, and several оса 1- 
ments are described. There are many excellen i 
trations, including portraits of Boyle, Priestley, and 
Lavoisier. 

- Even those teachers who do not believe in the rather 
literary method of introduction to the science here 


Pp. 
George Harrap and Co., 1926.) 


adopted will find Mr. Vernon’s book interesting and 


. The historical details a to have been 
compiled. from trustworthy sources, although the judg- 
ment passed (on p. 19) on the Alexandrian School is 
somewhat startling. 


4 Didionary of Applied Chemistry. By Sir Edward 
Th ; assisted by eminent contributors. Vol. 6: 
S. Acid to Tetryl. Revised and enlarged edition. 
Pp. viii+ 791r. (London: Longmans, Green and Co., 
Ltd., H боз. net. 

Tas characteristic features of the new volume of 

Thorpe’s “ Dictionary " are so similar to those of the 
preceding volumes that very little comment is possible. 

There has been a considerable expansion, from 57a to 

791 pages, in the new edition, but this has been dis- 

tributed with remarkable uniformity, and the reviewer 

has been unable to discover any striking novelties in 
the ol шт volume, except that the ‘article’ on 
which in the old edition was confined to the 

‘æ butyl,’ now contains an account of an 

Articles. on sodium, 


FUE word 
important auxiliary explosive. 
sulphur, dg eid acid, нас , апа tartaric 
acid have expanded considera ly, but again 
mainly by. interlining with new matter rather than 
by additions in bulk. It, therefore, only re- 
mains to express appreciation of the completion of 
what is presumably the penultimate volume of the 
* Dictionary." 


Photochemical Reactions im Liquids and Gases: a 
General Discussion held by the Faraday Society, — 
Odober 1925. Pp. 435-658. (London: Gurney 
and Jackson, 1926.) 15s. 6d. net. 

Wir the natural growth of the rimental sciences; 

the gaps between physics and chemistry somewhat 

unexpectedly expand rather than contract. From 
time to time, however, from one side or the other, 
some new point of view is presented, and in a few 
years a large portion of this ‘terra incognita’ is 
exploréd and mapped out. In support of this thesis 
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may be mentioned the recent rapid advance in 
knowledge of the behaviour and properties of inter- 
faces, a subject which until only some ten years ago 
appeared to be but a sterile flower cultured by pure 


The action of radiation in promoting chemical 
action has long been an interesting experimental 
field for chemists, but it cannot be said that much 
real knowledge has been reaped as a result of their 
labours. i the last few years, however, 
physical investigation has revealed certain &ppar- 
ently fundamental laws in the interaction between 
radiation and matter, and has given us а definite 
concept of the ‘active’ molecule postulated by 
Arrhenius. It is in the application of these laws to 
photochemical action that we may anticipate a 
revival of interest in photochemistry. 

The Faraday Society has since its inception pursued 
the policy of promoting .discussions, international in 

т, во as to obtain not only a record of the 
growth of these various physicochemical subjects, 
but also to apply the necessary stimulus of interest. 
The contents of this volume certainly fulfil these 
conditions. In it we find the signs of the revival of 
photochemistry, for nearly- all: the contributions 
deal with the mechanism rather than with the pro- 
ducts of reactions. Whilst it is clear that certain 
reactions which are simple from the chemical point 
of view are in reality extremely complex, yet hope 
is offered from the fact that even complex chemical 
Teactions may result from a series of physical actions 
which are capable of isolation and identification. 
It is also evident that a very close collaboration of 
physicist and chemist will be necessary to make real 
rogress in photochemistry, and to prepare the way 
or the plant biologist. The Society is warmly to be 
congratulated for the success it has achieved. 
E. K. R. 


Practical Physiological Chemistry. By Sydney W. Cole. 
Seventh edition. Pp. xii--48r. (Cambridge: W. 
Heffer and Sons, Ltd. ; London: Simpkin, Marshall 
and Co., Ltd., 1926.) 167. net. 


Tue fact that this well-known work has reached its 
seventh edition is its own recommendation. Its use- 
fulness has been enhanced by the inclusion of accounts 
of electrical methods for the measurement of hydro- 
gen ion concentration, and of chapters on biological 
oxidations and reductions and on the analysis of the 
blood. 'The work itself is more suitable for the ad- 
vanced student and the research worker than for the 
ordinary medical student, though by judicious selection 
of material a course for the latter could be easily 
arranged. The directions for all practical exercises 
are given in very full detail, preceded in each case by 
a short theoretical account of the subject. Among 
the more recent additions, the following appear to be 
especially noteworthy : the description of the hydrogen 
and quinhydrone electrodes, the account of gluta- 
thione in the chapter on oxidations, and the descrip- 
tion of the Hagedorn-Jensen method of estimat- 
ing the sugar of the blood. The inclusion of a 
method may be considered as а guarantee of its trust- 
worthiness, provided that the details are faithfully 
followed. 


Practical and Applied Mathematics.  . 


Advanced Calculus. By Prof. William F. Osgood. 
Pp. хуі+ 53о. (New York: The Macmillan Co., 
1925.) 255. net. 


Pror. Oscoop has here given us a very valuable book 
on the calculus. It will be useful “ not merely to the 
specialist in mathematics or physics," but “ to all who 
would possess themselves of the calculus as а method 
for understanding . . . the quantitative relations 
which follow from the laws of Nature." There are 
excellent chapters, to mention only a few, on the 
general methods of integration, with multiple integrals 
&nd their transformation; elliptic integrals; vector 
analysis; the calculus of variations; and finally, & 
sketch of the theory of functions.of a complex variable. 
The whole is treated with modern rigour and with 
special reference to physical'applications, of which 
there are many. There are numerous examples for 
practice together with answers, and the book 18 excel- 
lently produced. 


Advanced Calculus: а Course arranged with Special 
Reference to the Needs of Students of Applied Mathe- 
matics. By Prof. Frederick S. Woods. Pp. ix +397. 
(Boston, New York and London: Ginn and Co., 
1926.) 215. net. 


Tuts book has been written for those students who are 
* chiefly interested in the applications of the calculus,” 
but are not “primarily concerned with theoretical 
questions.” The author has, however, wisely included 
some essential theory not only to render the practical 
rules intelligible, but also “ to introduce the students 
to theoretical questions and possibly to incite in some 
a desire for more thorough study.” The work 

from a discussion of elementary functions to partial 
differential equations, Bessel functions, the calculus of 
variations, and elliptic integrals. There is a good 
chapter on the functions of a complex variable, and 
the whole text. throughout is well illustrated by 
practical examples. 


Practical Mathematics. By A. Dakin. (Bell’s Mathe- 
matical Series for Schools and Colleges.) Part 2. 
Pp. vilit 363-629+xxv-xxxiv. (London: G. Bell 
and Sons, Ltd., 1926.) 45. 6d. 


Mr. DaxiN's useful little book completes a course 
specially planned to pur pee ractical students a sound 
Жане of fundamen The treatment is de- 
signed to be of real educational value, and the judicious 
combination of experiment, deduction, and concrete 
application is a highly commendable feature. 


Mechanics and Applied Mathematics:  Statics— 
Dynamics—Hydrostatics. By W. D. Hills. Part 
2: Applied Mathematics. Pp. хі+ 248. (London: 
University of London Press, Ltd., 1926.) 5s. 


Tuis volume completes the course, begun in Part 1, to 
cover the London Intermediate Science syllabus. 
The author has well carried out his aim “ to temper 
theory and practice.” The numerous worked examples 
are clearly explained and, with the text, excellently 


illustrated. The book should prove very useful. 
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Geometry. 


(1) Practical Geometry: based on the various Geometry 
Books by Godfrey and Siddons. By А. W. Siddons 
and К. T. Hughes. Pp. x+264. (Cambridge: 
At the University Press, 1926.) 4s. ; 

(2) Theoretical Geometry: based on the various 
Geometry Books by Godfrey and Siddons. By A. W. 
Siddons and R. T. Hughes. Pp. xvi+173. (Cam- 
bridge: At the University Press, 1926.) 3s. 


THESE two books are intended to be used together 
in order to give a sound course in the еше of 
geometry. 

In the practical geometry, intuition and ерее 
are skilfully employed to develop the power of 
intelligent inference. 

In the volume on theoretical geometry, the Assistant 
Masters’ Association's sequence of theorems has been 
followed, the object being to cover the requirements 
of the non-specialist. The-whole treatment is зо 
good that many teachers will regret the omission of 
the powerful method of limits in its application to 
tangency. 

Analytic Geometry. By Prof. Maria M. Roberts and 
Prof. Julia T. Colpitts. “Second edition. Pp. xii+ 
261. (New York: John Wiley and Sons, Inc. ; 
London: Chapman and Hall, Ltd., 1926.) оз. net. 


THE courses given to students of engineering and 
science at the Iowa State Coll 
of this book, which embraces Cartesian geometry 
in two and three dimensions. Special emphasis is 
placed upon those portions of the subject essential 
to a working knowledge of the calculus. The treat- 
. ment is lucid and practical, and there are numerous 
exercises designed to stimulate independent thought. 


Miscellany. 
Teaching Science in Schools. By John Brown. Pp. 
x+170. (London: University of London Press, 


Ltd., 1925.) 35. 6d. net. 


Tue author of this small book is, as а critical onlooker 
in the róle of a London County Council inspector of 
schools, eminently qualified in taking upon himself 
the task of a review of the present position of the 
teaching of science in schools. Much that he has to 
say is primarily the concern of the elementary-school 
teacher. Nevertheless, there is much that is common 
in aims and ideals and methods as between the element- 
ary and the secondary school, and the teaching profes- 
sion owes its thanks to Mr. Brown for a most valuable 
contribution to the literature of educational method. 
A careful reading of his work impresses one vividly 
with a sane sense of balance. The swing-swang of the 
dulum of method as between too much and too 
ittle formal laboratory work rightly has very little sym- 
pathy from the author. The pendulum must be damped 
down to its mean position. At the same time, we are 
bound to submit that there is no sign of an indifference 
to в rational realisation of the need for improvement 
on the part of teachers of science as a whole such as 
might be inferred to exist from a сас tbis book. 
On the contrary, so far as secondary schools are con- 
cerned, there are few ‘subject’ organisations that 
compare either in vigour, effect, or for that matter in 


e form the basis. 


numerical strength, with, for example, the Science 
Masters’ Association. Most of the points and sub- 
missions contained in Mr. Brown’s book have been or 
are being thrashed out by the science teachers of to- 
day. Nevertheless, this in no way detracts from the 
value of a book that succeeds admirably in placing 
before the reader a résumé of the problems that con- 
front teachers of science, and the lines along which а 
sound solution may be found. I. B. H. 


The Journal of the Inststute of Metals. Edited by G. 
Shaw Scott. Vol.35,No.1. Pp. xii+988. (London: 
The Institute of Metals, 1926.) 31s. 6d. net. 


A SUBJECT which is assuming great importance in 
metallurgical discussions is that of ‘creep’ at high 
temperatures, and the new volume contains two papers 
on this topic. R. W. Bailey reviews the experimental 
evidence and supplies the first real attempt to provide 
an explanation, whilst H. J. Tapsel and J. Bradley 
contribute the results of experiments with an alloy of 
nickel and copper. The constitution of the alloys of 


'silver and tin, which is of importance for the know- 


ledge of dental alloys, has been determined satis- 
factorily by A. J. Murphy, previous determinations 
having been badly in error, and another careful alloy 
investigation is that of the aluminium-co ces per-tin alloys 
rich in copper, by D. Stockdale. ume-Rothery 
makes a bold and ingenious Arm to apply the Bohr 
theory of the atom to intermetallic compounds, sup- 

и his theoretical work by interesting ехреп- 
mental data. The speculations have given rise to 
much discussion, but chemists will follow with in- 
terest an effort to find some system in these peculiarly 
puzzling compounds. Among the more хала ntu, : 
& useful àccount of the die-casting of oys, 
by G. Mortimer, may be mentioned. The M May lecture 
this year was by Prof. Carpenter, who dealt with some 
of the properties of single crystals. The high standard 
reached by several of the contributors in their photo- 
micrographs is to be noted with satisfaction. As 
usual, the volume contains a very extensive and ex- 
ceptionally valuable collection of abstracts. 


A Catalogue of British Scientific and Technical Books. 
Supplement, 1925. Arranged by Daphne Shaw. Pp. 
уш+166. (London: pnan Science Guild, 1926.) 
2s. ба. net. 


Boox catalogues intended to occupy a permanent 
place on the reference shelves of libraries must be kept 
closely up-to-date, if the hopes of their compilers are to 
be realised. We are, therefore, pleased to note that the 
British Science Guild has found the means to publish 
a supplement containing 2258 entries completing its 
useful Catalogue of 1925, and that it further proposes to 
print annual supplements eariy in each year 1f sufficient 
support is obtained for these issues. Though the 
change of system of publication from the class to the 
dictionary order of headings has advantages, the break 
in the continuity of system ın a serial publicatron may be 
resented by its users. The present dictionary headi 
and references are also not up to the standard of 
modem library practice. The entries, however, which 
have been taken from the monthly lists in NATURE, 
are admirably full, and the allotment of entries to their 
respective headings is generally satisfactory. 


Printed тя Great Briiam ky Б. & R. Carr, Luurxn, Канай. 
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COLLINS 


ANNOUNCE 
A NEW BOOK BY 


J. W. М. SULLIVAN 


Aspects of Science 
SECOND SERIES 


This volume of essays is concerned chiefly to show 
science in perspective. The author believes that the 
arts have an intimate connection with the sciences; 
that they are not merely delightful additions to life, 
but are truly revelations of reality. For that reason 
these essays, besides dealing with the scientific outlook, 
touch directly upon some aspect of literature or music. 


* Cloth 1 2[6 a. 


By the same Author 


THREE MEN DISCUSS 
RELATIVITY 


Third Impression, 7/6 net. 
PROSPECTUS POST FREE 








48 PALL MALL LONDON SW. 














CROSBY LOCKWOOD & SON'S 
NEW TECHNICAL BOOKS 


ROTARY AND MOTOR CONVERTERS.. By ERNEST F. 
MITH. а48рр. Ilustrated. Net Ta. 64 
sonnei LIGHTING, STARTING À pe IGNITION FOR 
MOTOR R CARS. Featunng British Productions А Practical 
n of the most modern methods Ву H. H. U CROSS 
Fourth Edition, Enlarged. 356 pp Illustrated Demy 8vo 
Net 15а. 
THE LIGHTNING GRAPHS. (Senes L) Genera] D 
aod drawn for the use of Enginecis, Physiciats, Archi 


Draughtzmen, Students, etc IS DALG 1SH, 
AML LEE. Oblong Crown 4to. Net 
STEBI BRIDGE WRIGHTS. Being pA AE AL. — 
based WOR 


thereon. By W 
мше E. Ilustrated. Oblong Grows ga Net 7s. ба 


MODERN SOAP AND DHTERGENT INDUSTRY. Ву С. 
MAR TIN, D Se, PhD, FIC. A Complete Practical Treatise 


Three Vols Уо! lil. MANUFACTURE OF GIYCEROL. (In- 
duni" Index to Complete Work.) 276 pp. Illustrated 
Royal #то, Net 08 


CHEMICAL SYNONYMS AND TRADE NAMES. By W 
GARDNER, Works Chemmt А Dictonary and Commercial 
Handbook зга Edition. Revised and much Кашка. et 
Royal 8o ds 

LOCATION OF MINERAL FIELDS. МОН. HADDOCK, 
F.GS, A.M LM.E зрб pp эз ааа то Plates 

8vo Net Sw 0d. 

METALLOGRAPHY OF STEEL AND CAST IRON. By 
W. Е hind Leelee M.A, M I & S Inst. 156 pp. Photo- 
micrographs and Diagrams Demy 8vo. Net 15a. 

DRBDGING AND DREDGING APPLIANCES, By P. M. 

DEKKER With an Introduction by Sm ROBERT HAD- 
FIELD. Translated from the Dutch. 169 pp lllustratyona 
Demy 4to (Maas ly Ready. 


Complete Caialegus peat free on application. 


Crosby Lockwood & Son, 24709857 НАЦ, 














PITMAN’S NEW 
TECHNICAL BOOKS 


ELECTRICAL INSULATING 
MATERIALS 


By ALLAN MONKHOUSE, Jun, M.LE E., 
A.M.L Mech. E. 


Mr. Monkhouse, owing to his experience as a reseaich 
oe with the Metropolitan- Vickers Electrical Company, 
through his intimate connection with the Electrical 
Research Association, has been enabled to collect very 
complete information on the various materials used for 
electrical insulation. The book deals with the physical and 
electrical properties of these matenals, and also with the 
various methods used in their manufacture and application 
to vanous purposes. 
In demy 8vo, 409 pp., with 112 illustrations and 26 tables. 
21s. net. 
artem thefirst page tortue JAM the апоста has. eec wall 
done. . . . Its extensive use as a book of reference throughout the 
electrical industry will do much to help forward thus backward yet 
all-important subject. " —S/ecerica/ Review. 


METALLURGY OF CAST IRON 
By J. E. HURST. 


A complete treatise, dealing with the production and 
compomtion of cast iron, with very full details as to the 
physical properties and chemical composition of the many 
grades a cas iron which are now used by engineers and 
others. This book should be in the hands of every blast 
furnace metallurgut and of every one interested in the 
production and use of cast iron in the foundry. 

In demy 8vo, cloth, 326 pp. 15а, net. 


“The author has followed closely and critically the application of 
metallographic methods to the metallargy of cast iron "—7 Ae Trees 


4 wg Supplement 
Басти of the material and the presentation аге ercel- 
lent."—Mamchester Guardian Commercial. 


CONDENSING PLANT 


Ву К. J. KAULA and І. V. ROBINSON 


A complete treatise on the design and qon of 
modern condensers and their auxiliary plant. "The authors 
have had unique experience in the design of cond 
plant, and have an exceptionally wide knowledge of 
modern types This book should be in the office of s 
engineer interested in the design of steam power plant. It 
will also be found indispensable to engineers responsible 
for the upkeep of any power plant of which condenseis 
lorm an adjunct. 

In demy 8vo, 450 рр, with 260 illustrations. 30s. net. 

‘í The book is thoroughly up-to-date m its treatment of the subject, 


and the authoc's handling of the numerous difficult problems of design 
are admirable "—#artne Engineer. 








OF ALL BOOKSELLERS. 


Complete List of Technical Boeks will be sent post free on 
request by 


SIR ISAAC PITMAN = SONS, Lr. 


Parker St, Kingsway, London, W.C.2 
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"|n years to come the publication of this monumental work will 
, rank as one of the milestones in British applied science." —Nature. 


Sir Richard Glazebrook’s 
DICTIONARY 
OF 


APPLIED PHYSICS 
Can NOW be purchased 


on the Convenient System of 


DIVIDED PAYMENTS. 


CONTENTS 
Vol. I. Mechanics —Engineering—Heat. 
„» I. Electricity. 
III. Meteorology, Metrology, and Measuring Apparatus. 
IV. Light—Sound—Radiology. 
У. Aeronautics— Metallurgy—General Index. 


THE COMPLETE Authoritative Reviews: SINGLE VOLUMES 
WORK aem .| ALSO SUPPLIED ON DIVIDED 


Tha encyclopasdie work differs from many that have MONTHLY PAYMENTS AS 
IN Ку VOLUMES | WM CL od снн nner 
f | a тама) bánd Immediate 
Delivered ag | Delivery. 
at once 


suisses AGAINST A FIRST PAYMENT OF 
.| FOR A FIRST PAYMENT OF 


: electrical 
m . 
Р 2/6 
21/- | 
ош present AND 13 FURTHER MONTHLY 
AND 14 FURTHER MONTHLY |esoexs , ыы TEUS GOR: 
PAYMENTS ОР зу. THUS 00M- а dius ii tad one 
арин IPTION | ec Tha Ызы Макамы. (Vol 3) SUBSORIPTION PRIOK 
PRICE - £15 15 О : . 7 
| To tke GLOBE PUBLISHING COMPANY, LIMITED, 
Gloucester House, 19 Charing Cross Road, London, W.C.2. 
Please send me for у days froo examination , 
Volume.. 


йк шаш UNUS у шш ыш 
7 DAYS return Н to you on Ње olghth day if I decide not to keep It. Should I deakle to retain the уола) 
I undertake to sand you a first payment of. 
FREE DE- completa the purchase of tha "ESO TOS by remitting M farther monly payments of Рао 
‚зке ДЭР is paid. (I am not under sı years of aga.) 


EXAMINATION | “= 


LUIS ACER 
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CARNEGIE INSTITUTION OF WASHINGTON. 


215A. JOHNSON, E. R., Т. W. VAN METRE, G С. HUEBNER, 
and D S HANCHETT, with an Introductory Note by Н. 
W. Farnau. History of Domestic and Foreign 
Commerce of the United States. Octavo, 785 
pp., 110 maps . P . А Р . . 83.00 


2159. CLARK, Victor S, History of Manufactures іп the 
United States, 1607 to 1860. Octavo, 687 pp, 
7 pls., 7 figs- Although the Institution now bas no 
copies of this book for sale, copies are available for refer- 
ence in a great number of libraries, the names of which 
will be sent upon application, 


asc. History of Transportation in the United States 
before 1860. Prepared under the supervision of B. H. 
Mayer by CAROLINE Е. MacGILL etal Octavo, C88 
pp-, 5 pls. А © . . . . $6.00 


358. Brpwect, P. W., and J. О. Fatcongr. History of 
Agriculture in the Northern United States, 


1620-1860. Octavo, 524 pp, 114 бұз . . 94.00 


351. Howazp, W. T., Jr. Public Health Administra- 
tion and the Natural History of Disease in 
Baltimore, Maryland, 1797-1920. Octavo, 571 
рр., 2 maps, 141 tables, 41 graphs . А . 8325 


185. HASSE, ADELAIDER. Index to United States Docu- 
ments relating to Foreign Affairs, 1828-1861. 
In three parts: L,793pp. $9.00; IL, 536 pp. 86.00; 
IL, 647 рр. $7.00. 


258. Rowz,L. S. Federal System of the Argentine 
Republic. Octavo, 174 рр. . . А . 8200 


334. James, Н. С. Constitutional Е of Brasil. 
Octavo, 276 pp. . $ . . . 82 50 


370. Sruart, С. Н. The Governmental System of 
Peru. Octavo, 162 pp. . . . . . $2.00 


Recently Issued. 


299. Vol 3. Letters of Members of the Continental 
Congress, January 1 to December 31, 1778. 
Octavo, 634 pp. A р . . . 85.00 

363. Contributions to Embryology, Volume XVIII., 


papers Nos. 90 to 97. Quarto, 150 pp., 39 pls, 6 figs 
Price lates 
go Oulttvation of Embryonic Heart-Musole. By W. Н. Lewis. 
әт, Oorrelation of Hxternal Genitalia and Sex-Gia&nds in the Human 
Hmbryo By K. M WiLsox. 
gs. The “МШег' Ovum — the Youngest Human Embryo thus Far 
Known Ву Groxoz І. STREETER. 
эз. Detailed Form of the Wolffian Body in the Human Embryos of the 
First ight Weeks. By Jujrgo SHIKIXAML 
94. Lens Eotoderm and Optio Veanoles in Allantow Grafts. By Vera 
DAXCHAKOFF. 
9з Menstrual Records and Vaginal Smears in а Seleoted Group of 
Normal Women. Ву] L Kixa. 
g6 Transformation of Mononuolser Hiood-OeUs into Macrophegee, 
Bpmtheliod Cells, and Giant ОеПя in Hangtng-Drop Blood Oulturea 
trom Lower Vertebrates, By Maxaaret М. Lewis and WAKEEK 
Н. Lewis 
97. Origin of Thrombooytes and of the Different Types of Blood-OeUs 
as seen in the Living Ghick Blastoderm Ву S. SuGiYAMA 


Orders for boobs should be addressed io peur bookdenier or to 


CARNEGIE INSTITUTION OF WASHINGTON, 
= WASHINGTON, D.C. 
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шш FROM CONSTABLE'S LIST wig 


PRINGIPLES OF HUMAN GEOGRAPHY. 
By P. Урат, DE LA BLACHE. Edited by Ем- 
MANUEL DE MARTONNE. Demy vo. Illustrated. 

188. net. 


NOMOGENESIS or EVOLUTION DETER- 
MINED BY LAW. L.S. Berc, D.Se Demy 
Вто. Illustrated. 988. net. 


OUTLINES OF EVOLUTIONARY BIOLOGY. 


ARTHUR DEgNDY, D.Sc, F.R.S. Fourth Edition 
Demy 8vo. Iilustrated. 168. net. 


SOGIAL LIFE AMONG THE INSECTS. 


WILLIAM MORTON WHEELER, Ph.D. ScD. 
Medium 8vo. 116 Illustrations. 168. net. 


INTRODUGTION TO THEORETICAL 
PHYSICS. Артнов Haas, Ph.D. Translated 
by T. VERSCHOYLE. 2 volumes Demy 8vo. 
Illustrated. Vol. L, 31s net. Vol. IL, 31s. net. 


HYDRAULICS AND ITS APPLICATIONS. 
By А. Н. GrssoN, D.Sc, A.M.Inst.C.E., 

.lnst.Mech. E., F.R S.E. Third Revised Edition. 
Demy 8vo. Illustrated. 344. net. 


PHOTOMETRY. Jonn W. T. WALsH, MA, 
М Sc, A.M.LE.E., F.InstP. Royal 8vo. Ius- 
trated 40s. net. 


SYSTEMATIC ORGANIC „CHEMISTRY. 
A complete laboratory guide to the pieparations 
and estimations of c Chemistry W. M. 
Соммімо, D.Sc, F.LC.; L V. HorPzz, Ph D., 
B.Sc., A.R.C.Sc.I., F.LC. ; and T. S. WHEELER, 
PhD., В.5с., F.R.CSceIL, F.LC. Demy 8vo. 
Illustrated, 25e. net 


THE STATES OF AGGREGATION: THE 
CHANGES IN THE STATE OF MATTER 
IN THEIR DEPENDENCE UPON 
PRESSURE AND TEMPERATURE. 
Gustav TAMMANN, Director of the Institute of 
Physical Chemistry at the University of Gottingen. 
Authorised translation from the 2nd German 
Edition by К. Е. MEHL, Ph.D. Demy 8ғо. 308 
pages. Illustrated. 348 net 


HIGH TENSION LINE PRACTICE : Materials 
and Methods. Ву EzWNrsT У. PANNELL, 
M Inst E E., M.Am Inst. E.E. Demy 8vo. Fully 
Illustrated 33а. 6d. net. 


THE THEORY OF ELECTRIC CABLES AND 
NETWORKS. By ALEXANDER RUSSELL, 
M.A, D.Sc, LL.D, F.R.S. Third Editon. 
Demy 8vo. Illustrated. 344. net. 


A TEXT-BOOK OF GLASS TECHNOLOGY. 


By F. W. Hopxin, B.Sc, A.LC., and ARNOLD 
Cousen, M.Sc, ARC Sc, ALC. With an In- 
troduction by Professor W, E. S. Turner, D Sc., 
M.Sc, Demy 8vo, Fully Illustrated. 438. net. 


THE SCIENCE OF SOILS AND MANURES. 
J. ALAN Murray, B.Sc., Lecturer in Agricultural 

i at University College, Reading. Third 

Edition. Demy 8vo. Illustrated. 128. 6d. net. 


Complete Lists of Scientific Books sent Post Fres 
on Request. 


| 10 & 12 ORANGE ST., LONDON, W.C.2 111] 
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| MACMILLAN’S’ NEW AND RECENT BOOKS. 


+ 


IN UNKNOWN ARABIA. ву Mayor R. E. CHEESMAN, O.B.E., F.R.G.S., His Majesty’s 
Consul in North-west Abyssinia. With a Foreword by MAJOR-GENERAL SIR PERCY Z COX, 
G.C.M.G. With 32 pages of Illustrations in halftone and 3 Maps and Plans Super Royal 8vo. 


258, net. 
М. - А i 











COTTON AND ITS PRODUCTION. ву w. н. JOHNSON, lately Agricultural Adviser to 
the Australian Cotton Growing Association. With an Introduction by SIR WYNDHAM DUNSTAN, 
F.R.S., and a Foreword by SrR WILLIAM HIMBURY, Managing Director of the British. Cotton 
Growing Association, With 26 Maps showing the Cotton Areas of the World. Med. 8vo. 308. net. 

INTERNATIONAL COTTON BULLETIN.—" The book is ‘sound’ and can be confidently recommended to 


those тсе i in cotton gro but seeing that spinners the world over are сша more and more ‘ outside wth’ 
of cotto ought to Чече A book as well, for it deals extensively with these kinds of cotton.” ai 


HOLISM AND EVOLUTION. By GENERAL THE RIGHT HON. J. C. SMUTS. 8vo. 18s. net. 


The work deals with some of the problems which fall within the debateable borderland between -Science and 
Philosophy. 





RITUAL AND BELIEF IN MOROCCO. ву EDWARD WESTERMARCK, Ph.D., author 


of “ The History of Human Marriage,” etc. Illustrated. 2 vols. 8vo. Sos. net. 





ORIGINS OF EDUCATION AMONG PRIMITIVE PEOPLES. А Comparative Study 
in Racial Development. By W. D. HAMBLY, B.Sc., Anthropologist for the Wellcome Expedition to 
the Sudan, Assistant Curator, African Ethnology, Field Museum, Chicago. With a Preface by 

` Dr. CHARLES HOSE (of Sarawak). With 74 pages of Illustrations in halftone and line. 8vo. 
253. net. 


SUNDAY TIMES.—''It is not necessary to be an cape ind to appreciate and enjoy Mr. Hambly’s most 
; je book, for it is written as much for the layman as for the 





D.Sc, M.A.(Oxon) Е.К.5., Past President of the Mineralogical Society, London; Author of 
** Crystallography and Practical Crystal Measurement" With 72 Illustrations. 8vo. тоз. 6d. net, 


THE MINERALOGICAL MAGAZINE,.—‘' Lhe book is well printed and illustrated, and it gives a very clear and 
dable account of the subject. It should be seen by all students of chemistry as well as those of crystallography 


ae FORM AND CHEMICAL CONSTITUTION. вуд." н. TUTTON, 








|| 

‘AN INTRODUCTION TO THE THEORY OF INFINITE SERIES. вут. у. га 
it BROMWICH, M.A, ScD., F.RS., Fellow and Lecturer of St. John’s College, Cambridge. 
| | Second Edition Revised with the assistance of T. M. MACROBERT, D.Sc, Lecturer in 
| Mathematics in the University of Glasgow. 8vo. 308. net. 

E WORLD POWER.—“It Mir auae in its second edition tbe most complete disaertetion on the subject, at any rute 
2: valuable asset to the libray of ı esearch engineers.” 





: IGHER MATHEMATICS FOR STUDENTS OF ENGINEERING AND SCIENCE. 
| | By FREDERICK G. W. BROWN, M.Sc (London), Е.С.Р., Senior Mathematical Master, West 
| Ham Secondary School Crown Svo: 108. 


lE DUCATION ME in the book is well done. It shows that the anthor із a mathematical enthusiast and 
mathematics in proper way. DME Bios fas compiled a Beck diab will te GF озен 


| i се а teacher. 








MACMILLAN & CO., LTD., LONDON, W.C.a. 


$ | *,* Send for Macmillan's Classified Cataloguo, post free on application. 
і 
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LEWIS'S CIRCULATING LIBRARY 


OF SCIENTIFIC, TECHNICAL, AND MEDICAL BOOKS 


Covering the widest range of subjects, including Astronomy, Aviation, Biology, Botany, 
Chemistry, Electricity, Civil Engineering, Geology, Microscopy, Mining, Philosophy, Physics, 
Sociology, Technology, Travels, Zoology, &c., in addition to Every Branch of Medical Science. 


NEW. BOOKS ON THESE SUBJECTS ARE ADDED IMMEDIATELY ON APPLICATION 


ANNUAL SUBSCRIPTION, (Town or Country), 
FROM ONE GUINEA. 


~ CATALOGUE OF THE LIBRARY, revised to December 1917, 
with Supplements 1918-20 and 1921-23, containing Classified 
Index of Subjects and Authors. Demy 8vo. Price 12/6 net. 
(To Subecnbers 6/- net.) 

Supplements, 1918-20, 64 pp.; 1921-23, 85 pp. Жы 
Price 1/- net each, postage 2d. 

MONTHLY LIST of New Books and New Editions added 
to the Library, post free to any address regularly. 





| 

Metropolitan Railway, Euston Square Station. All Tube 
Railways Warren Street. Telephone : MUSEUM 1072. 
HOURS: 9 am.—6 p.m. Saturdays to 1 p.m. 





1 


The LIBRARY READING AND WRITING ROOM (first floor) is open daily 


BOOKSELLING DEPARTMENT | лш... 


Complete Stock of Works and Text-Books in all Branches of also supplied. | 


GENERAL, TECHNICAL, AND MEDICAL SCIENCE # ы ол 
Classified List of Scientific, Technical, and Industrial Books Post Free on Request, | 
SPECIAL FACILITIES FOR EXECUTION OF ORDERS FROM ABROAD ; «fectselly protectioe packing sand without charga, 
STATIONERY DEPARTMENT — Large Stock of Note Books, Loose Leaf and Bound; 
Card Index Systems, Squared Paper, Slide Rules, and all kinds of Paese and 


General Stationery. 


See GNP Hane BOOK DEPARTMENT 
140 GOWER STREET 


LARGE STOCK OF SECOND-HAND RECENT EDITIONS 


of books on Chemistry, Botany, and Science generally. 
Transactions, Proceedings, etc., of Scientific Societies. [i - El, 
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the eaten species increases the average numbers oj 
th. 


In the case of small fluctuations, we have the fol- 
lowing approximate laws: | 

(1) Small fluctuations аге isochronous, i.e. their 
period is not sensibly affected either by the initial 








ET 


Ес 1. 


number of individuals, or by the conditions of pro- 
tection and offence. s 

(2) The period of fluctuation is proportional to the 
product of the square roots of the time required for the 
first species to double itself, and for the second species 
to reduce itself to half. If the first species doubles itself 
in the time 4 and the second species is reduced to half 


} Р A s av S 
in the time 4, the period is T = iga V hhm 9706 Vs. 

(3) The steady destruction of individuals of the 
eating species accelerates the fluctuation, and the 
destruction of individuals of the eaten species retards it. 

With the contemporaneous and uniform destruction 
of individuals of the two species, the ratio between 
the amplitude of the fluctuation of the eaten species 
апа that of the eating species tends to increase. 

In Fig. т are represented two cycles, the second of 
which corresponds to а perturbation produced in the 
first by & constant and proportionate destruction of 
the individuals of the two species. The centre Q’ of 
the perturbed curve is displaced, in respect to the 
centre Q of the primitive curve, downwards and to 
the right; this reveals an augmentation of the average 
number of individuals of the first species, and а 
diminution of the average number of the second. 


Law ITI. is undoubtedly the most interesting of all, |- 


because it affords the best actual verification so far 
found of the theory. For Dr. U. d'Ancona, comparing 
fishery statistics in the Adriatic Sea before the War, 
during the War (when fishing almost ceased), and 
after fishing was resumed at the end of the War, has 
ascertained that the voracious species (selachians), 
which feed on other fishes, had increased during the 
War as compared with the preceding and following 
periods, while the contrary had been the case for the 
number of individuals of the eaten species.! In other 
words, а complete closure of the fishery was а form of 


a U, d' Anons —-Dell’ influenza delle sten peschersoar del 
k R. 
fico Itaheno (m course of pabhocstion). 
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‘protection’ under which the voracious fishes were 
much the better and prospered accordingly, but the 
ordinary food-fishes, on which these are accustomed 
to prey, were worse off than before. This is in 
agreement with Fig. т, and with Law Ш. My 
theoretical researches, which I was induced to under- 
take by the statistical studies begun by Dr. d'Ancona, 
correspond accordingly with his results. . 

Charles Darwin had an intuition of these phenomena 
in relation to the s le for existence when in 
Chap. iii. of his “ Origin of Species" he wrote: “ The 
amount of food for each species of course gives the 
extreme limit to which each can increase; but very 
frequently it is not the obtaining food, but the serving 
as prey to other animals, which determines the average 
number of a species. Thus there seems to be little 
doubt that the stock of partridges, grouse, and hares 
on any very large estate depends chiefly on the de- 
struction of vermin. If not one head of game were shot 
during the next twenty years in England, and at the 
same time if no vermin were destroyéd, there would in 
all probability be less game than at present, although 
hundreds of thousands of game animals arenow annually 
shot.” 

Law ТП. is, however, true only up to a certain limit. 
It is evident that if the destruction of both species 
continue, their exhaustion will ensue. It is therefore 
necessary to ascertain up to just what point 1t 1 profit- 
able to destroy both species in order to obtain the - 
greatest augmentation in the average number of the 
eaten species. We arrive in this manner at a curious 
example of a mathematical upper limit without the 
existence of a maximum. There 15 in fact a limit of 
destruction beyond which both species are exhausted. 
If we remain below it, the average number of the eaten 
species grows as this limit is approached ; but once the 
limit is reached, the eating species tends to exhaustion 
and the fluctuation ceases, while the number of 
individuals of the eaten species tends asymptotically 











Fia ж. 


towards a value which is less than the average formerly 
reached. 

Besides the case dealt with above, a study of varia- 
tions in the number of individuals of two associated 
species can also be made in all cases in which the species 
interact either favourably or injuriously, in all ible 
degrees or combinations. Allsuch cases can be classified 
in distinct types, and in each of these it is possible to 
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follow the numerical variations of the two species by 
the help of formule, or of diagrams to correspond. 
It 1s easy to see from these diagrams which species is 
winning in the struggle jor existence, and which of them 
is in process of extinction, ; 

. Again, it is certain that many facts of medical 
interest may be classed among phenomena resulting 
from concurrent and reciprocal action between different 
species—between the human species and pathogenic 
germs, between ‘parasitic species and those on which 
they are parasites. The periodicity of epidemics may 
be connected with the same phenomena. 

A second part of mr investigation is devoted to a 
general study of biological association, where any 
number of species may be living together. I have 
studied two types of association, and have called 
them conservative and disstpative associations. 

For the first or conservative association, equivalent 
'values may be assigned to the different species so that 
the destruction of а certain number of individuals be- 
longing to one species by another species, to its own 
benefit, corresponds ta ап increase in numbers of the 
latter species, in the precise ratio which the said 
equivalents express. Moreover, in а conservative 
association, the number of individuals of every species 
has no influence on its own augmentation. The case 
of two species, already dealt with: the case of n 
species, where individuals of the first eat those of 
the second, and the latter those of the third, and 
so on to the mth; the case of four species so con- 
nected that the first eats the second and the second is 
also eaten by the third, which in its turn is eaten by 
the fourth ; all these cases are examples of biological 
conservative associations, if we neglect actions between 
individuals of the same species. The’ variation in 
numbers of the conservative associations depends on a 
system of differential quadratic equations associated 
with & skew-symmetric determinant. 

Owing to the peculiar properties of these skew- 
symmetric determinants, and to the differences be- 
tween those of odd and those of even order, we must 
treat in different ways the cases where odd and where 
even numbers of biological species are associated 
together. When the number is odd, then, # the 
coefficients allow a ‘stationary state,’ we shall 
always have fluctuations such as to maintain the 
number of individuals of each species between positive 
limits. These limits are dependent on iitial con- 
ditions, which may be so assumed as to restrict these 
limits to any extent we please. 

The average ШИША. values of the different species 
tend, in periods of time of infinite duration, towards 
the corresponding values for the stationary state, and 
аге therefore independent of the initial values. 

The case of an odd number of species does not 
correspond to a condition of stability for a strictly 
conservative system. 

In the case of associations which I call dissipative, 
if a stationary state exists, the variations will be 
fluctuations which slowly extinguish themselves, or are 
asymptotical. From an analytical pomt of view, the 
dissipative association is characterised by a definite 
positive quadratic ferm. ` 

The analogous form is null in the-case of a con- 
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servative system. The dissipative actions work in a 
way analogous to friction in a mechanical system. 

Therefore the terms conservative and dissipative may 
also be applied to the fluctuations, which in the first 
case continue to exist, and in the second are dissipated. 
It wil be observed that to prove the existence of the 

_fluctuations, we follow an analysis different from that 
used in elastic or electric vibrations, the equations 
here employed being not linear but quadratic. 

Applying this theory to а particular case, suppose 
three different species living together in a limited area, 
such as an island. Of these three species the first eats 
the second, which in turn eats the third. We may 
take for example а carnivorous species, feeding upon 
a herbivorous animal, which in turn feeds on a certain 
plant species—assuming that for the last the same 
method may be used which we apply to animals. The 
same method may also be employed in the case of 
insects parasitic upon plants, and of parasites of such 
parasites. 

If we suppose that system to be conservative, that 
is, if we neglect the actions between individuals of the 
same species, we may have two different cases which 
are distinguished by the values of the coefficients 
occurring ш the equations : 

(r) The food which reaches the carnivorous species 
through the herbivorous is not sufficient to maintain 
the carnivorous species ; and so the latter is exhausted, 
while the herbivorous animal and the plant tend to a 
periodical fluctuation. 

(2) The vegetable species grows indefinitely. This 
case is, however, incompatible with the limitation of 
the island, which does not allow the indefimte multi- 
plication of the plant. It is therefore necessary in 
this case to suppose the system to be dissipative, 
admitting that the coefficient of increase of the 
vegetable species is dependent on the number of 
existing plants, and then we have three cases: 
Either (1) both animal species are exhausted ; or (2) 
only the carnivorous species is exbausted, while the 
herbivorous and the plant tend to a fluctuation of 
grudually diminishing amplitude or to an asymptotic 
variation; or (3) all three species live together 
without exhausting themselves, but vary asymptotic- 
ally in a common fluctuation of gradually diminishing 
amplitude, the characteristic elements of which can be 
determined. 

Side by side with the general theory,*we may make 
various special inquiries. Thus, for example, we may 
suppose the coefficient of increase of the species to 
have an annual period, a supposition tending to 
establish a law of forced fluctuations superposed 
on the free fluctuations of the biological association 
considered. 

We may also study how exhaustion takes place of a 
species in a biological conservative association of an 
uneven number of species ; or in general how exhaustion 
takes place of species in dissipative associations; or 
what perturbation is produced when a new species is 
introduced into an association in equilibrium. 

Seeing that a great number of biological phenomena 
are characteristic of associations of species, it is to be 
hoped that this theory may receive further verification : 
and may be of some pse to biologists. 
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Obituary. 


ARTHUR WALTON ROWE. 

HA as it is to see friends go who have played 

their part upon our shifting stage, it 1s still 
harder to lose those who are in the plenitude’ of.their 
power, before they have fully delivered the message 
you know they have in them. Arthur Rowe'was-one 
of the most remarkable, complex and cryptic nattires 
it has been my fortune to encounter. During the past 
five and twenty years, probably no one’ has been on 
closer terms of continued intimacy witlbhim than I was. 
We came together in a curious way. At the close of 
1900, I had a bad attack of influenza. Feeling very 
miserable and having little faith in local medical 
opinion, I said I should go to Margate and put myself 
into the hands of a physician there who, I knew, had 
done remarkable geological work: therefore, should 
be of exceptional intelligence. I did so and fortunately 
called in Rowe—only to discover that I had pneumonia 
upon me. Happily we soon disposed of this and then 
began to talk shop together. I had advisedly taken 
with me a bookful of my photographs displa the 
geology of the Dorset coast. He had just published 
the first of his papers on “The Zones of the White 
Chalk of the English Coast—Kent and Sussex,” un- 
illustrated. He proposed that we should join forces. 
So it came that І illustrated for him Parts II. to V. 
(Dorset 1901, Devon 1903, Yorkshire 1904, the Isle of 
Wight 1908), which were published by the Geologists’ 
Association. 

Rowe was born September 27, 1858. He died 
September 17, 1926. He was the son of Dr. Thomas 
Smith Rowe of Margate. He led a very lonely child- 
hood and started geology when quite a boy—in fact, 
he was a naturalist from birth. His parents were very 
strict with him, stunted his pocket money and allowed 
him no youthful companions. He was educated at 

ing’s School, Canterbury, at the University of Durham 
and St. Mary’s Hospital. 

Rowe began to practise with his father in 1884 and 
held the house surgeonship at the Royal Sea Bathing 
Hospital at about that time. He retired in тото, after 
having long been the leading practitioner in Margate. 
He was adored by his patients. He worked very hard 
at his practice and was able to develop his bent as a 
scientific inquirer only on Sundays and holidays—a 
fortnight at Easter and a fortnight in the autumn. 

Rowe was a very difficult character to understand 
Naturally reticent, his reticence was accentuated by 
the overmastering tendency of medical etiquette to 
compel reticence and he-became more and more asocial 
with time. He was given to hobbies and an unusual 
mixture of the naturalist-collector with the highest type 
of scientific inquirer—I use the term inquirer advisedly. 
Excepting Lapworth, no one has so impressed me 
in the field. He had an exceptional faculty of 
learning and mastering a subject, an exceptional 
sense of order and exactness, an exceptional care for 
truth. His devotion to work was extraordinary. The 
phrase used by W. P. D. S. in the T1imes— Whatever 
he took up (and he took up many things) he did more 
thoroughly than any other man I have known "—is an 
exact deioription of him. Whatever subject he took 
up, for the time being he thought of nothing else and 
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could talk of nothing else. Unfortunately, he had in 
him no element of personal ambition—years ago, when. 
some of us wished to prefer his claim to the Royal 
Society, he would allow nothing of the kind. As the! 
Society has no means of discovering modest men, he 
remained unencouraged—except by the Geological 
Society, which gave him the Wollaston award in 
тдот and a Lyell medal in тутт. Qute exceptionally, 
two Lyell medals were awarded that year, the other re- 
cipient being Dr. Bather. There was a tie in the voting 
between amateur and professional. 

We owe the earliest attempts at zoning the Upper Cre- 
taceous to Price and Barrois. Little was done, especi-' 
ally with the Upper Chalk, until Rowe took it in hand. 
He had developed a beautiful method of uncovering, 
and displaying the exterior characters and internal 
structure of fossils, especially the more delicate forms’ 
preserved in the Chalk (involving the use of the dental 
engine). This enabled him to reveal minute variations 
in shape and aspect previously unsuspected. Collecting 
the material personally, he noticed that these variations 
were in sensitive relation with the exact position of the, 
organisms in the succession of the Chalk strata and it’ 
occurred to him that the fossil sea urchins in particular. 
might be useful as indicators of the age of any particular 
portion of the Chalk sequence in fact, his first scientific 
contribution was “ An Analysis of the Genus Micraster " 
(1899) А trial ір the Dover area convinced him that 
he had found the key to the succession and he used this 
in many localities and published many maps and 
correlating memoirs which have thrown clear light 
upon the lapse of time and upon geological evolution 
in the later Cretaceous period. His methods proved 
to be of use in the hands of other observers and practi- 
cally the whole of the British Chalk has now been 
zoned and correlated, Rowe's services being not merely 
those of a pioneer but the generous helper and i inspirer 
of his contemporaries and successors. 

There also fell into Rowe's hands, possessed as he was 
of an accurate and delicate time scale, most important 
details with regard to the time succession of evolu- 
tionary ree in the chief types of organisms that 
he studied e was able to put on record a long series’ 
of accurately observed facts bearing upon their evolu- 
tion and thus made contributions to zoology as im- 
portant as those which he made to geological science. 
It should be added, he was greatly aided by C. Davies 
Sherborn. 

Rowe lived at the back of Margate, at Shottendane, 
in а most beautiful sylvan hollow. Не acquired the 
site in 1903 and very soon developed a passion for: 
gardening which for a time overcame all other interests. 
About three years ago, he suddenly dropped gardening. 
to excavate an old Roman site, near at hand, work 
which he did almost entirely himself. He had a pro- 
found knowledge of Margate history and had accumu- 
lated an invaluable collection of prints and documents. 
He was also a student of words, having been influ- 
enced in early life by Trench’s fascinating book. At 
one time, he was very active in local affairs and did 
much to- raise public taste in music. He 
well ш early days and his wife was an accomplished 
musician. Their son inherits the gift of music. 


| E 





^ Year after year'I have urged him to get back to his | 
chalk work. We had even talked of producing & 
chalk atlas together. -I am glad to say that his interest 
in geology was so far revived that only six weeks before 
. he died, when I was about to visit him, he wrote to me 
that he was ill but had finished a paper on the serpulids 
and I hear also one on “ Тһе Great Chalk Sea," which he 
probably, of all men, was the most competent to 
picture, He had been in bad health but would not 
give in until the papers were written and told his 
medical adviser, his former partner, that he had waited 
to send for him until they were finished. The act was 

characteristic of the man—he never thought of 
himself. It'is sad that the world is ever | and 
has no way of caring for such men and providing that 
they use themselves-with consideration and full effect : 
we respect genius but little until we can no longer 
use it. Some day, when work such as Rowe's is 
described in readable form, the walls of ignorance will 
be shattered and the wondrous beauty of the lowly 
organisms of which chalk is composed will be made 
manifest. Our present indifference to geology is little 
short of criminal, seeing that it is the story of our earth. 

Henry E. ARMSTRONG. 





Rev. Е. D. Morice. 


Тнк Rev. Francis David Morice, well known as an 
authority on certain families of Hymenoptera, died 
at Woking in his seventy-eighth year, on September 
23. Educated at Winchester, from which he passed 
in 1866 to New College, Oxford, he gained high dis- 
tinction as a classical scholar, and in 1874 was appointed 
a master at Rugby under Dr. Jex-Blake. Here he 
remained for twenty years, retiring ultimately in 1894 
to Woking, where he took a house next to his great 
friend Edward Saunders, and devoted himself to ento- 
mological research. ' 

the latter half of the years at Rugby, Mr 

Morice had frequently consulted Saunders regarding his 
captures of local bees and wasps. The results were 
published from time to time (1888-92) in the Report 
bt the School Natural History Society. From this 
time until recently Mr. Morice made numerous contribu- 
tions to the literature of his subject, at first dealing 
mainly with the chrysids (cuckoo wasps), aculeates, 
апа fossores, but latterly confining himself almost 
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solely to the Tenthredinide (saw-flies). Here, .prob- 
&bly, his most valuable work was done in his careful 
tabulation of British native.species (1903-16). His 
conclusions were arrived at only after full discussions 
with continental students and an exchange of material, 

and it had long been his wish to gather his scattered 
papers in monographic form. But he had berely 

this revision when his death occurred. 

"Mr. Morice’ wielded a considerable influence, both. 
among British and continental Hymenopterists. His 
knowledge of the non-parasitic Hymenoptera, 
and of their distribution, was comprehensive and 
exact, and he had besides made several 
studies, e.g. on the structure of the terebra in saw-flies. 
In nomenclatural discussion also his opinions were 
valuable, backed as they were by а sound scholarship, 
aware not merely of the rules but also of the elasticity 
in practice of classical . He will be remembered, 
however, chiefly as а consultant and helper of younger - 
workers. А constant stream of collections, small and 
great, found its way to Woking for identification, and 
the work was never refused. : 

Mr. Moricé joined the Entomological Society in 1889, 
and became its president in 1911. He was а 
&ttendant at entomological gatherings, and so recently 
as July of last year was present at the third Inter- 
national Entomological Congress held at Zurich; for, 
to the end, he greatly enjoyed the society of his fellow- 
workers. He also spent much time as & voluntary 
worker on the British Museum collections at South 
Kensington, to which institution he presented the 
important British collection formed by Edward 
Saunders. His own collection he bequeathed to 
Oxford. Ў T. W. 





We regret to announce the following deaths: 


Mr. С. W. Lamplugh, F.R.S., lately assistant 
director of the Geological Survey of Great Britain, 
and president in 1918-20 of the Geological Society, 


on October 9, aged -Beven years 
Major W. E. Principal] Medical Officer of 
H to the Sudan Defence Force, formerly an 


assistant bacteriologist at the Lister Institute of 
Preventive Medicine, on tember 24. 
Mr. H. W. Page, consulting surgeon to St Mary's 
Hospital, London, past ent of the Neurological 
of London, and the author of numerdus con- 
tributions to medical and surgical literature, on 


September 9, in his eighty-first year. 


News and Views. 


Durine the recent Church Congress at Southport, 
one day was largely engaged with discussion on the 
‘religion and science’ issue. The most notable 
utterances were a sermon by Dr. Lang, the Arch- 
bishop of York, and a paper written by the late 
Vice-Chancellor of the University of Liverpool, the 
distinguished pathologist Dr. Adami, whose recent 
death was a grave loss to medical science. Dr. Lang 
directed attention to the change of outlook in con- 
temporary science, which “is beginning to ask ques- 
tions, about fundamental presuppositions hitherto 
taken for granted, about the meaning of the universe 
as a whole." Science, in Нет words, seems to be 
Pecan more philosophical. The Archbishop then 
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made a strong plea that this new orientation in 
ваде should be met, on её part of the Church, by 

‘an attitude of the fullest sympathy and trust." 
“The Church will not merely be detached. Its 
members will be ready to accept whatever truths in 
the region of natural science or historical critiasm 
seem to be really established, and to welcome them 
as new revelations of the divine working." This 
must rank as a really significant utterance, and, if 
it speaks for the Church of England -ás a whole, is a 
most hopeful sign of the times. 


Dr. ApAMI's paper to the Church Congress outlined 
the attitude of the man of science towards faith and 
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the spiritual life Three possible attitudes are in- 
dicated: (1) Negation of everything that is outside 
the boundaries of the senses and therefore incapable 
of being tested by physical means. (2) Acceptance 
of and belief in things of the spirit as of a world that 
is wholly apart from the materal universe, and so 
from science This was the attitude of Pasteur 
(under whom, it is interesting to note, Dr. Adami 
studied). (3) Belief that science and faith are 
governed by the same laws and that their methods 
are essentially identical. Rejecting the first two 
attitudes, Dr. Adami developed the third, showing 
how scientific knowledge advances by the use of 
hypotheses and the perpetual revision of theories in 
respect to new facts Thus the Newtonian physics 
has been revised by Einstein, and Dalton's chemistry 
by J. J. Thomson and Sir Ernest Rutherford. The 
method of scence is that of a search after truth 
by “progressive assumptions," and the search for 
religions truth is guided by a similar principle. It, 
too, 1s ‘ pragmatic,’ and based on hypothesis and 
experiment. 


Dr. АрАмт'з paper was followed by one read by 
the Rev. J. C. Hardwick, which dealt primarily with 
certain ethical difficulhes presented by the facts of 
biological science, instancing the behaviour. of the 
ichneumon wasp. Не suggested that the difficulties 
arise from regarding Nature as a completed system 
rather than as an incomplete process, various stages 
of which co-exist and find themselves 1n disharmony. 
If Nature 1з to be judged, she should be judged by 
her latest products, t.e. in the hght of man and his 
ideals, rather than by the wasp or the slug. It was 
refreshing to find authoritative spokesmen expressing 
views which cannot fail to create a new atmosphere. 
How far the audiencé realised the implications of all 
they heard may be doubtful. Dr. Гап з allusion to 
the results of “ historical criticism " 1з especially 
significant, for it is these, rather than the facts of 
natural science, which create problems for theologians 
to-day. Furthermore, Dr. Adami’s policy of revised 
hypotheses would spell the end of all theological 
finality ; though, to be sure, this might give religion 
a new lease of life 


бік OLIVER Торак, on October 7, began at the 
Mansion House, London, a series of lectures endowed 
by Mr. Halley Stewart on the general theme of 
religion and science, with special reference to human 
progress. Sir Oliver said that he is impressed with 
the majesty and possibilities of the universe, as 
contrasted with the comparatively narrow outlook of 
the average of those engaged 1n the work of the world. 
Whth regard to religion and science, he does not feel 
oppressed by any conflict between them when both 
are reasonably understood. Both involve knowledge 
of certain aspects of the same universe, and con- 
trovermes arising between them must spring from 
misunderstanding and limitation of outlook. As for 
scientific knowledge, we httle know whither its 
increase will lead us. The aspect of science which 
appeals to the majomty of-mankind 1s to be found 
in the applcatons and conveniences which can be 
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derived from ıt. But the power to control the forces: 
of Nature and to adapt them to our ends must 
depend for its value on what those ends are. The’ 
uses we now make of our increased powers may not, 
be such as really conduce to the progress of humanity ` 
In spite of the scientific апа mechanical progress of 
the nineteenth century, no one can feel that we have 
arrived at a stable and satisfactory stage of civilisa- 
tion. Though material development ought to conduce 
to human progress, there 13 no inevitable connexion 
between the two  Incréased power over Nature 
involves increased power to destroy. Yet, on the 
other hand, 1f competition gave place to co-operation, ' 
and if each individual sought the welfare of the whole, ' 
the possibilities of Ше on this planet would be found 
to be such as have scarcely yet been imagined. Sir 
Oliver is inclined to believe that the possibilities of 
Christ's teaching of love and forgiveness are to-day 
being more clearly realised, and there will come а 
day when human intercourse will be saturated with 
it. The lecture was characteristic of the new outlook 
which sees that the chief problem raised by the rapid 
development of scientific technique 18 an ethical 
problem, and it is doubtful if this can be solved in 
isolation from religion. 


Mr DANIEL GUGGENHEIM, the copper magnate, has 
given a sum of 500,000/. for the promotion of aero- 
nautics. Husson, Mr. Harry Guggenheim, 1з president, 
and Admiral Н. I Cone 1з vice-premdent, of the board; 
of management of the fund. Admiral Cone was in 
command of the U.S A. naval forces on foreign service 
in 1917-18, was wounded in the sinking of a British 
destroyer by submarine, is a Commander of the 
British Empire, and holds the Distinguished Service 
Order. Major К. Н. Mayo, well known in Bnitish 
technical aeronautics, represents the board in Great 
Britain, and has assisted the president and vice- 
president, during a recent visit, 1n considering methods 
of applying the fund They have come to the con- 
clusion that the Royal Aeronautical Society 18 an. 
approprate body through which direct expenditure 
may be made in Great Britain towards co-ordinating 
international scientific and technical informaton,, 
and a grant of roooj. has been made for the year 
1926-27. In the U.S.A. 60,000}. has been allocated. 
to each of two Californian institutiona—the Leland 
Stanford University at Palo Alto and the Califorma 
Institute of Technology at Pasadena—for the purpose 
of equipping and carrying on schools of areonautics. 
Prof. W. F. Durand holds the chair of engineering at 
Leland Stanford University, and Dr. R. A. Millikan 
18 president of the California Institute of Technology ; 
their names suggest a due balance between technical 
development and physical research. 


THe seventh year of the Tidal Institute of the 
University of Liverpool, according to the annual 
report for 1925 just issued, has been devoted mainly 
to the analysis of tidal observations and the prepara- 
tion of tide tables. The method devised in 1923 for 
the execution of such work on a large scale has been 
thoroughly tested, and has proved effective and in 
all respects satisfactory. New advances have been 
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made in regard to the prediction of tides in shallow: 


waters; a request to analyse records from Ayon- 
mouth, where the shallow-water effects are extremely 
acute, led the secretary, Dr. Doodson, to devise 
harmonic corrections which are miore general and 
more widely: applicable than the non-harmonic correc- 
tions hitherto used in such cases. An entirely new, 
problem of great importance to navigation in many 
‘regions was raised by a request of the Canadian 
Hydrographic Office for 4 method of predicting the 
times of turning of tidal currents, affected by large 
diurnal constituents, from records of such times alone ; 
Dr. Doodson has devised such а method, which is 
being applied and tested. The Institute has under- 
taken tidal analyses or predictions for the Admiralty, 
the Port of London Authority, the Lower Liao River 
Conservancy for Newchang, the International Council 
for the Exploration of the North Sea, the New 
Zealand and Queensland Governments, and the other 
bodies already mentioned. A radio receiving set has 
been installed so that weather reports may be utilised 
to assist in a proposed new sérvice of daily predic- 
tions of meteorological perttrbations of sea-level at 
Liverpool. . 

THE papers read at the recent Conference of Public 
Lighting Engineers in Newcastle-upon-Tyne dealt 
with matters of profesmonal rather than scientific 
interest, but there were several points mentioned that 
are not generally known. Mr Colquhoon, in the 
course of his paper, stated that Scottish boroughs have 
a statutory obligation to provide proper public hght- 
ing, but there 18 apparently no similar obhgation in 
England, the only legal requirement being that ob- 
structions on roadways (such as those due to repairs) 
must be lighted by night. Similarly, in & paper en- 
titled “ Lighting Hours," Mr. Beveredge explained 
that there is no standard legal schedule of the hours 
for which public lamps must be lighted; each 
authority acts at its discretion, and there is consider- 
able variation ın the practce of different towns. It 
is only the dnvers-of vehicles who are required to 
exhibit lights during specified hours. There was some 
discussion on the practicability of a standard schedule 
for hghting hours, but it was suggested that at least 
two schedules, one for the south and one for the north 
of England, might be required. The poesibility of 
compliance with а rigid scheme of lighting hours also 
depends largely 'on the facilities for lighting up and 
extinguishing, 4.6. the extent to which automatic 
methods of control are available. The question of 
the lighting of mmportant arterial roads designed for 
motor-traffic was also discussed. There is a general 
feeling that the lighting of such routes ought not to 
be left entirely to the discretion of the individual 
authorities in areas traversed, and that a portion of 
the Roads Fund might be applied to hghting by the 
Ministry of Transport, which 18 already interested in 
the maintenance of the surfaces of roads. 


AUTUMN in Great Britain has this year continued 
generally exceptionally fine and mostly warm. In 
September- the weather was fine and dry, the total 

rainfall being remarkably low .in some southern 
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districts ; Southampton had a total of only a quarter 
of an inch. The weather was very warm in the third 
week of September, the thermometer in the shade 
registering 88? at Greenwich on September 19, and in 
many places the highest temperature of the year was 
experienced. In the south-east of England, the mean 
temperature for the month was about 4? above the 
normal. There were four days during the month at 
Greenwich with the solar radiation temperature above 
140°, |For the first three weeks there was not a single 
day with the mean temperature below the average. 
There was a considerable drop of temperature after 
September 25. Some October temperatures during 
the first ten days of the month touched 70°, mostly 
registering about 65? , 1n 1921, five years ago, October 
was remarkably fine and warm, the thermometer at 
Greenwich exceeding 80° on séveral days in the early 
part of the month There was a break on Saturday, 
October 9, due to the arrival over Great Britain of a 
vigorous secondary disturbance from the Atlantic, and 
gales were experienced in places on the coasts, with 
heavy rain-showers in places. Colder weather spread 
over the country in the rear of the disturbance and 
the conditions became more normal for the season of 
the year. 


THE inaugural address at the opening of the eighty- 
fifth session of the School of Pharmacy of the Pharma- 
ceutical Society was delivered on October 6 by Dr. 
J. F. Tocher, of the University of Aberdeen. In the 
course of his remarks, Dr. Tocher commented on the 
possible reasons which lead to the adoption of 
pharmacy аз а career, and hoped for the time when 
students of all kinds might be classified according to 
their ascertained intelligence, so that their teachers 
would be able to impart knowledge to them more 
successfully. But such tests would scarcely dis- 
tinguish between those who favoured pharmacy as a 
profession and others whose thoughts turned towards 
different careers. With increasing knowledge, the 
training of the pharmacist becomes more arduous: 
the rapidly expanding list of drugs used in medicine 
requires knowledge of their properties and uses, and 
of the tests necessary to ensure the purity. In the 
Pharmacological Laboratory which the Society has 
recently opened, the student will be able to gain first- 
hand experience in the testing of those drugs which 
require for their assay the use of animals. Thus 
although the minimum standard of knowledge has 
been raised with the advance in knowledge'in the 
other sciences, the enthusiastic student will find ample 
opportunity not only to reach this standard but also 
to progrées beyond it. 

A REPORT by Prof. J. Borozdm, quoted by the Riga 
correspondent in the issue of the Times of October 8, 
gives a brief account of the results of excavations 
carried out by Prof. Farmakovsky 1n the neighbour- 
hood of Nikolaieff, where he has been working for the 
last twenty years, on the site, hitherto not identified, 
of the Mileman colony of Olbia (which was ше 
by Herodotus), at the mouth of the River Bug. 
excavations now embrace an area of 287,000 aq. 
not 1ncluding а necropolis, and the objects brought to 
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light include dwellings, temples, and vaults. In ihe 
centre of the town stand the ruins of & temple of 
Apollo. Nine successive strata of remains have been 
discovered ; these show a variety of influences from 
several sources, including Attica and the Roman 
Empire as well as Miletus. Of even greater interest 
are the excavations at the village of Usatoff, some 
five miles out of Odessa. Here a culture has been 
found which 1s said to exhibit the transition from 
neolithic to bronze and to be advanced of its type 
ТЕ 15 that of a settled agricultural community with 
earthen dwellings closely resembhng the culture of 
Tnpolje The pottery 1s of the characteristic painted 
type, having strong points of resemblance to the 
widely diffused painted pottery which, with wide 
divergences and of varying epochs, 1t 1з true, is found 
in China, central Asia at Anau, India, Elam, Meso- 
potamia, Cappadocia, and Syma, and in Europe in 
Southern Russia, Rumania, Bulgana, Thessaly, and 
southern Italy. An example 1з said to have been 
discovered in the Crimea: Further information will 
no doubt confirm the importance of the discovery, 
which should serve to throw additional bght on the 
difficult question of the relationship and lines of 
diffusion of this remarkable type of prehistonc ware. 


THE Trueman Wood Lecture of the Royal Society 
of Arts. will be delivered on October 27 at 8 р.м. by 
Dr R. J. Tillyard, chief of the Biological Department 
of the Cawthron Institute of Scientific Research, 
Nelson, New Zealand, who will take as his subject 
“The Progress of Ecohomic Entomology.” 


THE James Forrest Lecture for 1926 of the In- 
shtution of Civil Engineers, which was to haye been 
given in May, will be delivered at the Institution on 
Tuesday, October 26, at 6 o’clock, by Senator 
С. Marconi, who will take as his subject “ Radio 
Communications.” Before the lecture, the Kelvin 
Medal for 1926, which has been awarded by the 
Kelvin Medal Committee to the Hon Sir Charles A 
Parsons, will be presented to him by Sir William Elhs, 
president of the Institution. 


Pror. Hans THIRRING, professor of physics in the 
University of Vienna, will deliver a lecture 1n English 
on October 19, on “ The Position of Science towards 
Psychical Research," at the National Laboratory of 
Psychical Research, 16 Queensberry Place, South 
Kensington, London, S W 7. This lecture is one of a 
series arranged for the season 1926-27, which includes 
one by Mr Stanley de Brath on “ Animism, Spiritiam 
and Spintuahsm " (February 15), and another by M. 
René Sudre (ш English) on '' Psychical Research and 
Psychology " (March 15). 


THe three Cantor Lectures on thermometry which 
have been given by Mr. W. F. Higgins of the National 
Physical Laboratory to the Royal Society of Arts 
are reproduced m the issues of the Journal of the 
Society for September 3, то, and r7. They furnish 
the best account available in Enghsh of the properties 
and behaviour of the mercury-in-glass thermometer, 
of the methods used in its standardisation, and of the 
precautions to take in order о obtain the most 
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accurate results from it. Mr Higgins looks forward 
to the time when the mercury-in-sihca thermometer 
will be substituted for the mercury-in-glass а 


; meter for а] accurate work 


THE seventy-ninth annual meeting of the Paleonto- 
graphical Society was held at Burlington House on 
October 1, Dr. F. A Bather, vice-president, in the 
chair. The annual report announced the completion 
of Miss Chandler's monograph of the Upper Eocene 
flora of Hordle, and the early issue of further instal- 
ments of the monographs of Gault Ammonites, 
Malacostracous Crustacea, and Paleozoic Asterozoa. 
The council appealed for the help of more personal 
subscribers, the larger number of thé supporters of 
the Society bemg now public institutions Prof. 
W.T Gordon, and Messrs. С Barrow, A T Hopwood, 
and J. Pnngle were elected new members of council. 
Mr. E. T. Newton was re-elected president, and Mr. 
Robert S Herries and Sir A. Smith Woodward w 
re-elected treasurer and secretary respectively. 


THe council of the Institution of Civil Engin 
has made the following awards for the session 1925 
1926 in respect of selected engineering papers, pu 
lished without discussion: A Telford Gold Medal ux 
the Indian Premium to Mr C R. White (London) 
a Telford Gold Medal to Mr. E. L Everatt (Bombay) і 
and Telford Premiums to Dr В. Hague (Glasgow) 
Prof A Н. Gibson (Manchester) and Mr. S tun] 









(Bury) jointly ; and Dr W. J. Walker (Johannesburg 
The following awards have been made in respect 
papers read at students’ meetings ın London or 
students before-meetings of local associations duri 
the same session The James Forrest Medal and 
Miller Prize to Mr D. S Matheson (London), ad 
Maller Prizes to Mr. Н Е. Lintern (Shepton Mallet 
Mr R. D. Carr (Cupar), Mr. C Peel (Frods 

Mr R. S. Bamber (Leeds), Mr N R Rice (Dar 
Salaam), Mr J С Kimber (Eastbourne), and 

J B Mayers (Birmingham). 

Tue Earl of Balfour presided at a congregation 
Cambridge on Tuesday, October 5, when the vl 
versity commemorated the three - hundredth 
versary of the death of Francia Bacon, Lord Уегшаз 
by awarding honorary degrees to the Саа 
professor of physics, Sir Ernest Rutherford, 
to Prof. W 5. Holdsworth, Vinerian professor! 
English law in the University of Oxford.” The pull 
orator spoke of Bacon, eminent in civil law 4 
natural science, as a follower of the Stoics, 
taught us to strive to adjust our laws to the la 
Nature; Dr. C. D Broad, Trinity College, who 
tured to the University on Bacon, described him 
the father of inductive philosophy, one who : 
covered and explicitly stated the methods and р 
ciples of scientific research, which his successors Н 
used with success. An afternoon reception was gr 
by Trintty College and a dinner in the evening 
which the Earl of Balfour spoke to the toast 
Bacon’s memory 


. A RECENT issue of the Weskly News Bulletin of 
U.S.S.R Society of Cultural Relations with For 
Countnes contains under the heading “ Е 
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Life" an account of measures recently adopted for en- 
couraging intellectual activity. The title “ merited” 
has been established, to be conferred for distinguished 
service by scientific and technical workers. Money 
premiums are to be given for inventions and sug- 
gestions, even though they may not directly result 
in the saving of expenditure. Instances of pensions 
for prominent services in science are also mentioned 
Under “ International Cultural Relations " are reports 
of visits to Russia by Profs. Erlander of Stockholm, 
Wiegond and. Rodenwald of Berlin, and Tenier of 
Strasbourg, and visits to Egypt by the Rector of the 
Russian Hydrological Institute to take part in the 
International Navigation Congress at Cairo, and to 
the Balkan countries and Italy by N Р Sycher of 
the Russian Academy of History of Material Culture. 


We have received from Messrs. Stafford, Allen and 
Sons, Ltd., Cowper Street, Finsbury, London, E C.2, 
a sample of ‘Sıra’ immersion о] and of ‘Sia’ 
mountant Originally produced as a result of 
researches conducted at the British Scientific Instru- 
ment Research Association, these products are now 
prepared by the manufacturers in accordance with 
the directions of the Assocation. The refractive 
index of the immersion oil (1-524 at 20°) is adjusted 
to suit modern high-power object glasses, condensers, 
and micro cover glasses. An important feature of 
the oil 18 115 freedom from corrosive action on metals 
or on optical glass. ‘Sira’ mountant, being quite 
neutral, may be advantageously used in place of 
Canada balsam, the acidic properties of which are 
known to affect certain stains and ather substances 


when mounted iu it. These ' Sira’ products, which 
may be obtained from all scientific instrument makers 
and dealers, should prove of considerable value to 
mucroscopists whose work demands critical observa- 
tion, ın assisting them to obtain the best possible 
results from their microscope and its accessories. 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned —A patho- 
logist for the City of Nottingham—The Town Clerk, 
Guildhall, Nottingham (October 18) А junior 
inspector of mines for North Wales (Lancashire and 
North Wales Division)—The Under-Secretary for 
Mines, Estabhshment Branch, Mines Department, 
Dean Stanley Street, S.W.1 (October 25). А myco- 
logist under the Ceylon Rubber Research Scheme— 
The Private Secretary (Appointments), Colonial Office, 
38 Old Queen Street, S W.1 (January т). A lecturer 
in physics in the University of Otago, New Zealand— 
The High Commussioner for New Zealand, 415 Strand, 
WC.2 А junior technical officer at an Admiralty 
Experimental Establishment, with good theoretical and 
practical manufacturing knowledge of the design of 
electrical apparatus—The Secretary of the Admiralty 
(С.Е. Branch) Whitehall, S.W.1. А lecturer in 
mechanical engineering at the School of Science and 
Art, Newark-on-Trent—The Secretary, Old Magnus 
Buildings, Appleton Gate, Newark-on-Trent A 
junior mathematical mustress—subsidiary subjects 
geography and botany—at the Southport High School 
for Girlsa—Application forms from the Director of 
Education, Education Office, Southport, but return- 
able to the Headmistress. 


Our Astronomical Column. | 


Minor PrLANzTS.—Vol. 9, No о of the Journal des 
Observaiewrs, contains a study of the orbit of No 117 
Lomia by M. Henri Blondel This covers the period 
from 1913 to 1925, and includes the perturbations by 
Jupiter and Saturn. A good agreement with observa- 
поп is obtained It is noted that observations over 
& period of some four months are required to obtain & 


good orbit from a single opposition. It is suggested 
that ephemerides should be extended, over a longer 
range than is usually done. р 


isis & favourable time for observing the interesting 
planet 132 Aethra, which was recovered a few years 
ago after being lost for half a century. It 1s in high 
north declination and of magnitude тт. Ephemeris 
for oh by Н. Hartog (Asir. Nach. 5464) : 


В RA N DeL 
Oct 16 35 337 161 41? 16 
» 28 3 23 36 40 30 


ANOTHER DETONATING FiREBALL.—Mr. W. Е. 
Denning writes that a large meteor was visible on 
the evening of Saturday, ober 2, at 19^ 25m С.М.Т. 
As observed at Bristol, its path was from o 7 to 

A considerable number of o tions 


? 4 14°, 
І five been received, and a comparison of these shows 


that the object from over the Enghsh Channel 
(45 mies south of Brighton), northwards over the 


` western suburbs of Lon on, and on to the northern 


region of Hertfordshire, where it exploded at & height 
of about rri miles. The radiant point was in Capri- 
cornus at 305? — 13?. The velocity of the fireball was 
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About r3 miles per second along a real course of about 
125 miles. The nucleus was green, followed by red 
sparks. The weather bemg generally clear in the 
south of England, the phenomenon was pretty generally 
witnessed, though observers differ ma in their 
impressions concerning it. The radiant of the fireball 
agrees with that of a well-known shower in July and 
August. 

C. Ѕсносн’з RESEARCHES ON ANCIENT ÉCLIPSES.— 
Allusion has already been made in these columns to 
Schoch’s conclusions on the ecl of the оер 
which he identified as that of April 16, B.C. 1178. 
He has now discussed a stil more ancient eclipse, 
that in the tenth year of the Hithte lang Murals IH. 
He identifies this as the annular eclipse of BC 1335, 
March 13, which was central in the region of tne 
Azz (about Erzeroum). The total eclipse of Jan. 
8, 1340, 18 excluded, since military operations would 
not take place so early in the year in that elevated 
region. hoch notes that the region is the same 
as that afterwards traversed in the retreat of the 
Ten Thousand. He has also identified various 
eclipses mentioned by Greek poets : 


Poet. 
same as eclipse of 


r 


. Date в.с. 
Miumnermos, 

Thales. Я А 
Stesichoros and Kydias. 
Agathokles eclipse, concluded posi- 

tion of Agathokles ш Straits 

of Messina * К 


Мау 28, 585 
Мау 19, 557. 


Aug 15, 310. 
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Research Items. 


THE ORIGIN OF THE MASAI AND THE WILD TRIBES 
or Borneo —In the Journal of ths East Africa and 
Uganda Natural History Society, No. 26, August 1925, 
Mr. С. Cardale Luck puts forward a theory that the 
Masai and related tnbes of East Africa are the ancient 
Israelites, while the wild tribes of Borneo, the Kenyah, 
Kayan, Punam, etc, are the ancent Edomites. 
Merker's theory of the Semitic ongin of the Masai, it 
18 pointed out, might have been extended to identify 
them with the ancient Israelites, had 1t hot been con- 
ditioned by the view that Ч their route of migration 
was through the Nile valley, it must have taken place 
in the pre ric period before the Egyptian settle- 
ment. The historical evidence, however, рс to 
the possibility of a movement of Asiatic peoples in the 

ае сопе пош тшш uode Hue m ы 

ux of Semitic peoples the Hyksos period, the 
transference of captives after the tian conquests, 
the flight of such of the Israehtes as were not carried 
off into Assyria before the victorious armies of that 
power, and the desertion 1nto Ethiopia of mercenanes, 
presumed to be Asiatic, under Psamtek and Tanutamen 
of the Nubian dynasty Looking at the evidence 
afforded by the Masai and kindred tribes, distribution 
of langu clearly Sugueets a north to south move- 
ment e religion of the Masai, a trinity of Engai, 
a feminine supreme derty, and two infenor derties, a 
black or good god and a red or evil god, ts to an 
orginal mother goddess worship, nitenately of Asiatic 
ongin. The Canaanites in pene through Egypt 
confused her wıth Hathor, the minor g of the 
Masai being Osiris and Set. Tribal names of the 
Masai also point to Canaan, Ma-a-sae, L'Aiser and 
Gidon being equated with Ma-na-say, Je-ezer, and 


Gideon Similar urvalences are found in the 
Bornean religion, lef, and nomenclature and 
pointing to a aanitish origin 


SICKNESS, DEATH AND BURIAL AMONG THE MAORI.— 
Notes from а пайуе source in the origi and in 
translation relating to the ntual of death and burial 
among the Maon of New Zealand are given by 
Mr. on Best in the Journal of the Polynestan 
Socrety, Vol. 35, No. 1, which contain certain data 
not hitherto recorded, and some interesting formule. 
In former times there was little ritual pertaining to 
burial, and indeed the ceremonies performed over 
a sick n were more elaborate, possibly o 
to the fact that the custom of exhumation and final 
disposal of the remains was looked upon as the real 
burial. :There were several ritualistic performances 
by which the shamanistic adepts diagnosed the 
cause of illness. This was usually either black magic 
or infringement of the laws of tapu. The ceremony 
here quoted, for a chief seized with severe illness, 
involved the use of formule absolving a person from 
the polluting effect of ‘all immoral or wrongful acts 
committed childhood up to that time. The 
dead were usually disposed of by inhumation, but 
sometimes they were merely placed in a cave. The 
body was flexed before 1t was cold, the knees being 
drawn up to touch the trunk and bound with a cord. 
In a few cases ıt was exposed to a rude drying pro- 
cess. The exhumation took place some years, some- 
times во many as eight, after the first bunal, although, 
as а number of exhumations took place at one time, 
there must have been considerable variation. The 
funchon was one of remarkable tapu; it involved 
the employment of adepts and was carried ont with 
an elaborate mtual; the final destination of the 
remains was a cave, fissure, or hollow tree. Great 
care and skill were exercised in removing the bones, 
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especially in recovering the small bones. Articles 
laced with the dead such аз weapons and ornaments, 
both at the primary and secondary burials, were 


sometimes recovered for the relatives by a pnestly , 
adept, with the performance of certain ceremonial , 


observances. 


ALIEN PLANTS IN THE IsLE oF Wicut.—The bulk | 


of the Proceedings of the Isle of 
| сеш by 


of vol r, part 
Wight Natural History Society for 1924 is 
a list of the alien pus of Hampshire and 
of Wight, by John F. Rayner. The list 18 a very long 
one and has obviously been ın compilation for some 


botanists as well as by veteran systematists, as Dr. 
Claridge Druce. 
An ANTARCTIC Frora—The Australasian Ant- 


the author being helped by a number of local : 


e Isle : 


archc Expedition, 1911-14, has recently published аз. 


vol 7, , some beautiful photographs of the 
very Ыыы flora of Macquane S land, which 
were not available when the late Mr. F. T. Cheeseman 
repared his report on the vascular flora of Мао дане 
sland, owing to the disturbance of personnel and 
records of the expedition brought about by the War 


The photographs of Plewurophylium Hookers, of Shibo- ' 


carpa polaris, and of such cushion plants as Asorelia 
selago, are of great ecological value, some photographs 
giving detail of individual plants beautifully, whilst. 
others show ш a Меры manner their characteristic, 
distribution on this wind-swept antarctic island. All: 
the conspicnous members of the flora are UR 
sented photographically in these 19 plates, while 
Mr. Harold Кышка supples bnef notes on the, 
ecology. NOUS 


PENTOSANS AND CoLD RESISTANCE IN PLANTS — 
Of recent , American workers, especially T 
Коза and Victor R. Boswell, have tried to establish 
& connexion between the pentosan content of certam 
plants and their remstance to frost damage. The 
underlying assumption has been that the water- 
imbibing properties of the colloidal pentosans have 
enabled these plants to retain the water in this form 
and thus resist the tendency to ice-formaton and 
consequent protoplasmic disorganisation Arguing 
further that the retention of water by umbibition by 
the pentosans should be effective against force of 
dehydration, Rosa com the transpiration rates 
and rates of drying of cold resistant and non-resistant 

lants. Both Rosa and Boswell that the 

ened plants lose water more slowly under com- 
parable conditions, and suggest in fact that this 
property provides a mmple test, in horticultural 
practice, of the relative hardiness of a plant. This 
attractive theory comes out very y from & 
thorough investigation by Prof. Doyle and Miss 
Phyllis Clinch, of the D ent of Botany, Uni- 
versity College, Dublin, who have tested its applica- 
ton to evergreens, and particularly conifers. In 
conifers they conclude (Scientific Proceedings of Royal 
Dublin Socisty, vol. 18 S.) No. 21, 1926) that no 
relation, seasonal or otherwise, can be established 
between hardiness and pentosan content Further- 
more (same Journal, No. 24, 1926), they show that 
the rates of drying show no relation to pentosan 
content, and on physico-chemical grounds there seems 
little reason to ect any other result, whilst unti 
Rosa and Boswell have repeated their experi- 
ments with chopped-up tissues, there is little or no 
reason to assume that pentoean content has any 
connexion with the differences in drying shown by 
hardy and non-hardy varieties. i 
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MINERALS FROM rHE RuBv Mine District OF 
Burma-—-A notable contribution to the mineralo 


of -Burma Ж наз by F. D. Adams апа R. P. D. 
Graham in the Trans Hoy Soc Canada, Section 4, 
1926, p. 113 Between the Irawadi and, Мово 


the exposures show alternating bands. of gneiss and 
coarsely сг ine limestones which recall the 
sections through the Grenville series of the Canadian 
Shield. Half жау along the road to Mogok a large 
intrusive body of granite occurs with ‘an enormous 
tite dyke near its eastern border The dyke 
made up mainly of kaobnied orthoclase and 
quartz, the latter being often in large transparent 
crystals  Lepidolite crystals up to six inches across 
are described, and muscovite, topaz and cassiterite. 
An interesting nepkeline-sodalite rock occurs at 

Mogok, the alite fom which hasa beautiful d 
lilac colour. The colour fades on exposure to ae 
and disappears immediately when the min d 
shghtly warmed, this being & characteristic of all 
ink sodalite. А  3ephelhne-egenrne-augite reck 
forore was found at Sinkwa, 13 miles from Mogok, 
tb nepheline rocks resemble very closely varieties 
occurring in the Barcroft district of Ontana, and 
afford additional examples of the common association 
with crystalline bmestones Other mmerals described 
are: chrysoberyl, sillmanite and forsterite from 
Mogok. A more detacled d tior of the ET 
ot art of Burma, -ogether with an account of the 
methods adopted in working the deposits for rubies, 
Canadian Insi. 

Min. Met, 29, Feb. 1926. ; 


. PLATNUM IN SOUTH AFRICA.—In Economic Geology, 
Nos. 2 and 3, 1926, D. Р. A Wagner gives a very 
account of the occurrence of platinum in the Тгапзуве] 
and Southern Rhodesiz Аз the chief deposits have 
already been. noticed in NATURE, attention is here 
directed to the genetc considerations with which 
Dr: Wagner concludes his study. Concentrations of 
platinum are more widely distributed .in South 
nm. of the world, and the 
ve been produced in 
from the 
aal River 


platinum-bearing rocks 
practically all the periods of igneous activi 
earliest ‘Archean onwerds From the 


' to the Zambezi the principal deposits are confined to 


"à narrow тйгп. belt that cuts indiscrimmately 
across all the other structural features. Some deeply 
underlying region musz therefore have contributed 
thet the sima or peridotite rone 
ica is,. or has been, unusually 
E. Spurr has 


beneath South 


throughout geological tune, from which igneous 
magmas have abstracted ores and, ascending in the 
crust, have concentrated the metals nearer the 
“surface, Dr Wagner similarly conceives the presence 
below the platinum belt -of a great platinum-rich 
‘canal which has proviced the material transferred 
towards the surface by sucteesive igneous intrusions 
It is also pointed out thet there 1s an equally remark- 
able gold province in south-east Africa which и 
well have drawn its goid from the same canal It 
18 worthy of notice that if the Hypothesis be true in 
the form m which if is advocated -by Spurr and 
Wagner, it raises a most serious objection to the 
migration of continents over the substratum that has 
been env: ed by Wegerer, and somewhat ended 
by Joly the other hand, the conception 1 
is in accord with the inference drawn by Holmes 
. (from the atomic weight of lead) that lead ores must 
-have had some, source independent of any later 
-concentration from the magmas of igneous rocks 
Another point is that no ore deposits are found in 
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oceanic islands, suggesting that the continental 
racks are more probably the onginal home of most 
ores rather than the underlying sima _ H this be so, 
then fhe ore canals may represent concentrations 
produced in and near the bases of the continents at 
the tune of their origin. If, then, the continents 
moved laterally in later ages, the canals would be 
carried with them, and not left beneath and behind as 
they would otherwise be. 


Тірвѕ AND SEA SEIcHEs —Tidal features of local 
coastal origin and sea seiches are discussed by Prof 
J Proudman in a recent Geophysical S 
vol. i, No. 6, 1925) of the Monthly Noticas of the 

aval Astronomical . The paper is illustrated 
with many diagrams of cotidal hnes relating either to 
actual regions or typical ideal cases (curved and 
rectangular capes and bays, circular and elliptic 
islands, and a between two seas). uc- 
tions as to the deformation of the cotidal lines by such 
local features are made on a mathematical basis, and 
actnal cases of the phenomena are instancéd, on the 
British or Imsh coasts. The effect of the neighbour- 
ing coàst-line an sea-seiches in a narrow bay 18 also 
considered. . PX 


'IRRIGATION IN ÍNDIA.—À review of ipio in 
British India during 1924-25 has been published by 
the Public Works Branch of the D ent of 
Industries and Labour. During the year the monsoon, 
after beginning weak, was practically normal m 
total rainfall, and there was Кайн кк defect only 
in Onsa and Kashmir, with excess in the w 

United Provinces, Ње North-West Frontier, Rajputana, 


and Malabar. The total area ише by works of all 
kinds was 27:2 million acres, which was about a milhon 
acres less than m the record year 1922-23. It is of 


interest to note that 12:4 per cent. of the total cropped 
ares was irrigated by Government works The review 

ives full details of the financial side of irrigation and 
ВЕЕ т works during the year. 


PRESSURE AND WINDS OVER THE CHINA SEA.—AÀ 
large-scale atlas of twelve.maps showing the mean 


atmospheric pressure and wind direction and force 
over the China Sea for each month of the has 
been published under the authority of the Governor 


of Hong-Kong. There is a short introduction by the 
Director of the Royal Observatory, Hong-Kong. 
The observations. were collected during the years 
1900-1912 from ships calling at Hong-Kong, the 
stations of the CHinese Maritime Customs, and various 
observatories in the Far East — The observations were 
originally .tabulated in' ie ML BS squares, but this 
grouping being found ип} able except оп the 
main 8ea routes, they were collected into two-degree 
squares Pressures are shown in inches, wind forces 
are grven on the Beaufort scale, and within the wind 
roses are given the number of barometric observations 
on which each has been determined and the per- 
centage of calms. The i extend to lat. 34? N, 
8° S., and long. 130° E. ey are clearly printed, 
with land outlines in blue and isobars in red. 


X-Ray EXAMINATION OF LONG-CHAIN COMPOUNDS. 
—In the Annales de Physique for July-August, M. 
Trillat contributes an important paper on the X-ray 
exammation of lang-chain compounds, and he gives 
values for the gs of m acids containing as 
carbon -atoms. ith the new data at 
his dz he shows that the rate of increase in 
chain len with incréase 1n the number of carbon 
atomeis slightly different for acids containing odd and 
even numbers of carbon atoms, although ıt 1s uniform 
in both cases. Не also finds that by mounting a thin 
layer of a fatty acid on а strip of metal, a very fine 


many as 32 
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film of soap 18 usually formed immediately 1n contact 
with the metal surface. This flm is amply sufficient 
for the purposes of X-ray examination by the re- 
flechon method, so that it is unnecessary, in general, 
to prepare а soap rately for X-ray examination. 
By examining the changes in the X-ray spectra of 
oleic, linoleic and linolenic acids in the course of drying 
in aur, Trillat is the first to follow directly a complex 
chemical reaction by means of X-rays. Attention is 
directed to the importance of these long-chain com- 
pounds in the investigation of very soft X-rays. 
Тнк PHYSICAL PROPERTIES OF GLASSES —A 
amount of information on the above subject is 
be found in Prof W. E. S. Turner's lecture on the 
relationship of the physical properties of glasses 
to chemical composition and mode of paration, 
delivered before the Chemical Society on April 29, and 
ublished ın the Society’s-J for August last. 
e pr of commercial glass involves the 
fusion of & number of oxides or metallic salts, which 
may number as many as twelve or more, and the 
proportions of the constituents largely determine the 
physical properties. The most im t properties 
are the transmission and absorption of fight, the 
refractive index, the viscosity, the annealing tempera- 
ture, electrical conductivity, and resistance to the 
action of water (which is partly a chemical process), 
thermal ion and density. In many cases 
simple relationships are found which make it possible 
to prepare glasses of approximately known properties 
by fusing suitable Sad ев in the requisite proportions. 
A compromise is necessary in the manufacture of 
glass for chemical p , Bince the ce of 
alkaline oxides reduces the resistance to the action of 
acids. Modern chemical glass ware contains a high 
percentage of sihca, with boric oxide and alumna, 
and only sufficient alkaline oxides to enable melting 


to take place fairly readily. The use of a high per- 
centage of silica lowers the resistan co of the glas 
towards alkalies, but the danger of m 


sudden temperature changes is eliminated on account 
of its low thermal expansion. 


Тнк Uszs or TELLURIUM.-—On account òf its many 
industrial applications, tellurium 18 rapidly becoming 
of technical 1m ce. Some notes on its uses are 
contained in a short article in the Chemical Trade 
Jowrnal for September Io, and among the most 
important are: as a colouring agent in the glass and 
porcelain industry, in the preparation of organic dye- 
stuffs, in the manufacture. of electrical equipment, 
high resistance alloys and ultramanne, in the colour- 
ing of lithophone and the ае Silver, аз а 
delicate test of sterilsaton in iology, and as 
а toming agent in photography. A compound of 
tellurium has been patented as an anti-knock con- 
stituent of motor fuels, and its use 18 said to lead to 

ter efücency. Remarkable p ies are shown 
y the alloys of tellurium ; the tin alloys are extremely 
hard and have very great tensile strength, the alu- 
minium alloys are very ductile, while the silver alloys 
have recently been used. The poisonous propertes 
of the element, and its fairly ready absorption (e.g. 
from gold dental stoppings), are not mentioned ın the 
article, but should not be overlooked. 


Low TEMPERATURE CARBONISATION.— The firm of 
Salermo Ltd., 17 Жу Mcd London, W.C 2, has issued 
& brochure entitled '' Low Tem ture Carbonisation 
and the Salermo Process." It contains mainly a 
survey, sound in substance and tem tely ed, 
of the processes hitherto . The Salermo 
retort, which is new to Great Britain although tried 
already in the Sarre mines, із described. It conmsts 
‘Of a series of troughs fixed adjacently and parallel and 
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1 
heated from below. The coal, pre-dned by ‘waste-’ 
heat, is mechanically propelled from one trough to | 
the other, and the product is delivered in а semi- ; 
pulverised condition. High throughput is said to be | 
associated with low capital and running costs. The ! 
| 
} 


оше is, unfortunately, not fit for immediate !. 
omestic consumption, but might be suitable for!. 
steam boilers. ! 


Projection OF EXPLOSIVE FLAMES.—In a paper! . 
ublished by the Safety in Mines Research boi 
о. 27) Mr. M. J. Burgess has described experiments | 
on the distance over which & methane-air mixture, ' 
when exploded in a tube, projects its flame into the} 
air oe tube attached to the exploeion-! 
tube. the two tubes were 9 cm. in diameter the! 
projection of flame into the air may be more than five, 
times the length of the original column of explosive: 
mixture. When the a between the two tubes: 
is gradually reduced by an adjustable diaphragm, 
the first effect із an increase in the length of tbe pro-! 
jected flame—especially with mixtures conteining'anj 
excess of methane. The experiments show to what а 
great distance flame may be projected along а gallery 
when & fire-damp explosion occurs 1n a mine. | . 
SMOKELESS FUEL ror PowER.—-At the Conference, 
on Smoke Abatement held at Bi recently, 
Mr A.S. E. Ackermann read a paper бп the “ Engineer- ` 
ing Aspects of the Smokeless Production of Power,” 
а copy of which we have received. The various. 
methods of generating ore without smoke produc: 
tion are surveyed briefly. Pulverised fuel firing’ of 
steam boilers is favo on account of high thermal 
efficiency and absence of smoke. The common view 
that water - resources of Great Britain arè 
negligible 1s contested It ıs calculated that 500,000 
Н.Р. might be developed by the erection of efficient 
installations. The combination of public hot- water 
supply with power stations is a means of increasing 
the thermal return of' electricity generation. - The 
waste heat from gas retort settings might be utilised 
турен current in large quantities. Mention was 
е of the application to marine and locomotive 
work of the Still (internal combustion steam) engine, 
which now 1s the most efficient prime-mover available., 


Солі TREATMENT IN THE UNITED STATES.—In the 
September number of кез Journal of the Franklin. 
Institute appears a senes o: on low temperature 
carbonisation, read at the “ bil and Gas Power Week !' 
Conference at Philadelphia in Aprl last They 
reflect the growing concern as to the uncertainty of 
adequate DE of mineral oil across the Atlantic. 
Н. W. Brooks gave а general summary of European. 
and American processes, and although unable to 
ра to successful commercial achievement anywheré, 

e closed on a note of confidence that we are neatidg 
the “ Age of Coal Processing.” W H. Blauvelt read 
another general paper emphasising the desirability of . 
subjecting coal to a process of fractionation and 
refinement analogous to that of the mineral оп 
industry. Perhaps the most interesting contribution 
technically was made by V. Z. Caracnst, who gaye 
an account of expenences with the ingenious lead- 
bath carbonisation process which has aroused 
much interest. This has been given trial by He 
Ford-at his оюгу where no been 
pica in grappling with the problem of this pioneerih 
effort. To ioe who безе а lightly of оаа 
treatment of coal, it may be a revelation to learn 
that already several million dollars have been spent 
on expenments on this one process. It is not clear 
whether commercial success 18 claimed, but it is stated. 
that the practicability of the lead-bath as a medium : 
for the transfer of heat has been fully demonstrated. 








' Adventure in Maya Lands, Dr T. Сапп 
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Agriculture, Forestry, and Horticulture. ч 


Erwsst Benn, Lid —lhe Growth, Cultivation, Manu- 
facture and Marketing of Sugar Beet, R N. Dowling. 
Thornton Butisrworth, Lid —The Fruit Garden, A. J Macselt. 
Cambridge Umversity Prsss.—The Phymology of Pu 
duction jn the Cow, J. Hammond. - Chapman and Hall, 5 
—Manures and Manuring, Е E. Corno G. Duckworth and 
Co, Ltd —The Scentfic Feeding of Animals, Prof О. 
Kellner, translated by Dr. W. Goodwin, new editon. 
Gurney and Jachsom.— The Stockíeeders Companion, J. 
Porter Ны Majesty's Stahonsry Office —Recent Progrees 

cultural and Horticultural Sciences in the United 

om, V. E. Wilkins. , Green and Co., Lid.— 
Shorthorns: their and opment, 1780-1890, W. 
Graham ; Soil Conditions and Plant Growth, Sir E. John 
Ruseell and Members of the Biological Staff of the Ro - 
sted ental Station, new edition. McGraw-H1li Pub- 
lishing Co., eng Peano, and Improvement of Farm 
Animals, Rice; Manual of t Diseases, Heald. Oxford 
Unsverstty Press -—The Rural Industries of England and 
Wales. A of & Survey made on behalf of the 
cultural Economics Research Institute, Oxford. 1: 

ood Industries and some V. е Workshops, Н. E. 
FitzRandolph and -M. D Нау; е Financal Return 
from the Cultivation of Scots and Corsican Pines, W. E. 
Buley; The Economics of the Production of Grade A 
(Tuberculin Tested) Milk, V. Liversage. Sir Isaac Pitman 
and Sons, Lid —Fertlisers, Н. Cave. Г. Rasvs and Co, 
Lid. — Trees and Tumber, A Popular GI of Terms, 
Е. Tiffany. Sheldom Press—A Simple Guide to Rock 
Gardening, Sır James І. Cotter. 


Anthropology and. Archaeology. 
Thornton Butisrworth, Lid.—A of the Pharaohs, 


A. Weigall, vol 2: The r2th to the 18th es, 
в Umiwersity Press.— Our Early Ancestors, М. 
C. Burkitt; Sardis.  Pubhéations of the American 


Socety for the Excavation of Sardis, vol. то, Terra- 
cottas, Part 1, Architectural Terra-cottas, T. L. Shear ; 
A Comparative Study of the Melanesian Island 

, S. Н Ray. G. Duckworth and Co, Lid — 
Ancient Cihes and Modern Tnbes: : Exploration and 
С. С. Harvap 
and Co, Lid.— А History of Hebrew Civibsaton, 
Prof. A. Bertholet, translated by Rev. A. К. Dallas; 
The Primitive Races of Mankind, Prof. Max Schmidt, trans- 
lated by Rev. А. К. Dallas, The Culture of Ancient 
Greece and Rome, Profs. Е Poland, E. Ressinger, and 
R. Wagner, translated by J. Н. Freese. W. Hetnemann, 
Ltd —The City of the Sacred Well, T A. Willard. Mac- 
milllan and Co., Lid —People of the Vell, being an Account 
of the Habits, ton, and History of the Wandering 


- Tuareg Tobes which ihhab:st the mountains of Aur or 


Asben in the Central Sahara, Р. Rennell Rodd; Natural 
Man: A Record from Borneo, Dr. C Hose. With a 
Preface by Prof. G. Elliot Smith; A Short of 
, Prof E. Westermarck Methuen and Co., Lid. 
-Primitive Culture in Italy, Prof. Н. J Rose; The 
Mystic Rose: a Study of Primitve Marnage and. of 
Pnrmitve Thought in 1ts beanng on Marriage, К. Crawley, 
new edition, revised and much еза by T Besterman, 
2:vols. Oxford Umiversity Press —A of the Ancient 
World, vol. т: The Orient and Greece, Rostovtzeff, 
translated J. D. Duff; Apes and Men, H Peake and 
Prof. H. J ure; Religion and Art in Ashanth, К. S. 
Rattray, with chapters by G. T. Bennett, V. Blake, H. 
Dudley Buxton, R R. Marett, and Prof С. С. Se an 
Kegan Paul and Co., Ltd.—The Civilisation of the 
American Indians, with reference to ther сапа 
Rehgion, К Karsten ith preface by Prof E. Wester- 
marck, Sex and Кергевтоп in Savage Society, Dr. B. 


Mahnowski, The Father in Primitive Psychology, Dr. 
B. Malinowski; Myth in Pumitive hology, .B. 
Mahnowski Charles Soribnor’s Sons — Pulse of Pro- 


^gress, with a Sketch of Jewish History, E. Huntington. 
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Forthcoming Books of Science. 


Biology. 


G Allen aed Umm, Lid—Animal Mind, F Pitt; 
Birds and Beasts of the Roman Zoo, Dr. T. Knottnerus- 
Meyer, translated by B Mal. Edward Arnold and 
Co. — Elemen Botany. Ап Introduction to the 
Study of Plant Life, Dr. W. Watson. Ваше, Tindall 
and Cox — Anatomy of the Wood Rat. Comparative 
Anatomy of the Subgenera of the American Wood 
Rat (Genus Neotoma), A. B. Howell  Erwesi Benn, 
Lid.—The Story of Plant Life. А. and C. Black, Lid.— 
Elemen Science Note-books, G. №. Pingnff, No. 3. 
Plant Е and Plant Growth. Thornton Butterworth, Lid. 
—Marvels of Pond Life, R. Palmer. Cambridge University 
Press —Forest, S and Tundra: Studies in 
Environment, Maud D. Haviland (Mrs. Н. Н. Brindley). 
Chapman and Hall, Lid—Evoluton, В. en , 
Microscopic Fresh Water Life, Е. T. W. Plaskitt. Chatto 
ond Windus —Essays in ular Science. G G. Harrap 
and Co, Ltd.— tiles and Amphibians, Т. Barbour; 
The Wild of Australasia, A. S. Le бопе 
and Н. Burrell, with a secton on the Bats of 
Australia and New Guinea by E Le С. Troughton. 
Longmans, Green and Co., Lid.—Bntish Birds, A. Thor- 
burn, new editon in four volumes, vol 4. Ohver 
asd Boyd — Biological Monographs and Manuals, No. 


T The Compositon and Distribution of the Protozoan 
auna of the Н. Sandon. Oxford Univer. Press — 
Functional Bio , Prof, W J. ; Microbiology of 


Cellulose, Hemicelluloses, Pectin, and Gums, А Thaysen 
апа Н. J. Bunker; Worms in Furmture and Structural 
Timber, exl Girdwood. Kaon там ана Са Гаа. — 
Insect Lite an e Management of & Trout ‚М Е. 
Moseley. Uni: of London Press, La aoe 
Biology for Students of Social Science, Dr РЬШ C. 
, 2 parts Umpver Press of Liverpool, 
The Marine Plankton: в dbook for Students an 
Amateur Workers, with an Introduction by Sir Wilham 
Herdman, Prof. J. Johnstone, A. Scott, and Н. С. 
Chadwick. . . 


Chemistry. 


Edward. Arnold and Co, —Physico-Chemical Penodicity, 
Dr. J. E. Myers and Dr E. S. ; Àncent Egyphan 
Materials, A Lucas. С Bell amd Sons, Lid .—Elemen 
Practical Chemistry, Е J. Holmyard. Ernest Benn, 
—Dictionary of Organic Substances; Dict of In- 


organic Substances ; Dictionary of, Intermediates ; British 


Chemicals: their Manufacturers and Uses, 1927 edition ; 
The Manufacture of Ammonium Products, P. Parnsh ; 
Industnel Catalyms, S. Green; The Chemistry, Manu- 
facture and Application of Artificial Fertilisers, vol 1: 
Phosphatic Fertilisers, A Ogilvie and P. Parrish ; Electro- 
lytic Alkali, C. Elliott, The Ch , Manufacture and 
ses of Aluminium, №, A. C. Newman, The Ch 
of Essential Ouls, Н. Finnemore; .Tbe Che try and 
Manufacture of Pigments and Paints, C. A. Klein and W. G 
Aston; The Problems of Pent and Varnish Films, Dr 
H. H. Morgan , The Anal of Pigments, Paints and 
Varnishes, Dr. J. J. Fox and T H. Bowles; A Handbook 
of Ceramic Manufacture, Dr. H N. White, Encyclopedia 
of the Ceramic Industries, А. B. Searle, 2 vols C, 
and Hall, Lid.—The Scaentfic Pnnaples of Petroleum 
Technology, Prof. L. Gurwitsch. J. and A. Churchul — 
Oils, Fats and Fatty Foods, Е К. Bolton, with a chapter on 
Vitamins by Dr J.C Drummond, new edition. Constable 
and Co., .—Chemistry of the Oil Industries, J. E. South- 
combe, new edition; Photography: its Principles and Appli- 
cations, A. Wations, new клоп, The Oil Ind Я 
duction, аср esources, Refining апа ket- 
ing, Dr E. R. ; The Theory and Use of Indicators. 
An Account of the Chemical Equilibria of Acids, Alkaloids 
and Indicators зп Aqueous Solution, with Applcatons, ` 
Dr E. В. К Pndeaur, new edition. Gurney Jackson. 
—The Chemistry of ,Dr K. J Wood, new edition. 
le TM Co — uncal and Medical Chem- 
jt 


ostmann and Е. Stroup. Longmans, Green and 
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Co., Ltd.—Lecithin and Allied Substances: The Lipins, Prof. 
Н. Maclean, new edition; A Student's Manual of Organic 
Chemical Analysis, tative and titative, Prof. J. 
F. Thorpe and Dr. Anne iteley, re-18$u6, with 
an Appendix on New Methods for the Estimation of 
Elements in Organic Compounds by Prof H Ter Meulen. 
McGraw-Hill Publishing Co., Lid.—Internationa] Critical 
Tables, vol 2; Kinetic Theory of Gases, Loeb ; Fydrous 
Oxidee, Weser ; Chemicy ot Cellulose ~ and ood, 
Scho . Msihuen and Co, .—Practical Collard Chem- 

А W. Ostwald, with the collaboration of W. P. 
W and Dr. A Kuhn, translated by Dr J. N. Kugel- 
mass and T. K. Cleveland ; New Conceptions ın Colloidal 
C , Prof. H, Freundlich. Siz Jsaac Pitman and 
Sons, —Photographic Chemicals, T. L J. Bentley and 
J. Southworth. 


Engineering. 


Edward Arnold and Co —Engineermg Science, A First 
Year's Course 1n Mechanics and Heat Engines, W. Ward ; 
Electuc Trains, R Е. Dickinson. Бена Benn, Lid. 
Electnc Switch and Contro Gear, Dr. C. C. Garrard, 
new edition; Insulated Electric Cables, Part 2: Manu- 
facture and Installation, C. J. Beaver; Electro-F: 
or The Applications of ey to 2 ee К. 
Matthews; Electnc Insulation, W. S. ght; The Elec- 
tnficahon of Railways, R` Smith; Electric Winders, 
Н. Н Broughton; ectrical Measuring Instrüments: 

, Steady Current Laboratory Instruments, Dr. C. V. 
rysdale and A C. Jolley; Electncal Measuring Instru- 
ments: 4, Alternating Current Laboratory Instruments, 
Dr, С.У. ale and A. C. Jolley; Motive Power and 
the Modern Steam Turbine, Hon. Sir Charles Parsons and 
К. Dawson; Ro Convertors, F. P. bie haart Wireless 
Telegraphy and hony, Prof W. Н. es, new 
edens Modern Ву Product Coking Practice, E В 
and S. rdi Industial Gaseous Finng, W. N. 
Booth, Modern Coal Washing Practice, R. C. R Minikin ; 
The and Construction of Docks, Wharves and Piers, 
F. M Du Plat Tgylor; Concrete Construction, E. S 
Andrews; The General Рппс1р1ев of Chemical Engineer- 
ing, Prof 5. С. M. Ure; Eváporatng, Condensing and 
Coolmg Apparatus, Е  Hausbrand, new edrton, The 
Pnnciples and Practice of Tower Filing, P. Parnsh and 
F. C. Snelling; Colloid Mills, Dr. S. P. Schotz; Modern 
Мое Furnaces, C. M. Walter; Laboratones and Lab- 
oratory Furnishing, C. Hollins; Power Generation and 
Transmission on Works, H. our; Principles of 
Filtration Plant, E. A. Allott. hapmon and Hall, Lid 
—Alternating Current Rectification and Allied Problems, 
І. B. W. Jolley, new edition; Electrical Engineenng 
Practice, J. W Meares and К. E. Neale, vol. 2; Rotary 
Converters: the Principles, Construction and Operation, 
E P Hill, Polyphase Induction Motors, R. D. Archibald. 
Concreis Publications; Lid —Deeign and Construction of 
Formwórk for Concrete Structures, А E. Wynn. Con- 
stable and Co., Lid —The Efficiency of Pumps and Ejectors, 
E. C.'"Bowden-Smith. C Lockwood and Son — 
Largest'Ships of the World, S. F. Wilson; R 
and Motor Converters, Е F. Smith; Marie Works: 
Practicál Treatise for Mantme Engmeers, Landowners, 
Pubhc Authontes, E Latham, with a Preface by C. 
Le Maistre, new edition; The Calender Effect and the 
Shrinking Effect of Unvulcanised Rubber, Dr W. 
De Visser, translated by E S. Allsop; Water-Power 
Practice: The Principles, Practice ind. Development of 
Water Power, F Johnstone-Teylor, Electne iagh a 
Starting дай йн on for Motor Cars, featuring Bri 


Productions, Н. U. Cross, new edition; Centrifugal 
Pumps. Their , Operation, and Testing, G. Higgins ; 

e Works, F. C. Temple; Gas Meters: Their Con- 
struchon, Use, on, and Maintenance, А. T. 


Gilbert, new edition; Motor Car Mechanism and Manage- 
ment Simplified, with a Complete Section on Overhaul- 
ing, E. C. M. Shepherd, new edition; i &nd 
Dreéd Appliances, P. M. Dekker, with an Introduc- 
tion by Hadfield. - Longmans, Green and Co , Ltd 
—Civil Engineenng Specifications, Dr. С S. Coleman and 
С. M. Flood. McGraw-Hill! Publishing Co., Lid —En- 
gineering Problems, Woodward ; Engineering Metall 
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.Denison'Ross. Constable and Co, Lid.—The 





Orgy, . 


St ton and Butts; Concrete Practice, Hool: Steam and \ 
Gas Turbines, Stodola; Mine Venülaton, Weeks; Re-: 
ра Shop and Connecting Tables, Braymer - 
and Roe. Olver and Boyd—Matenals and Demgn in! 
Turbo-Genérator Plant, third and revised , 
edition, W. Kieser, edition by Prof. А L Mollanby . 
and W. R. Cooper. Oxford Uwiversiy Press —Elements | 
of Radio Communication, О Е Brown. Sir Isaac Puman i 
пиа Sons, Lid—Road Malang and Road U , Major T 
Salkield;’ Theory of Machines, І. Toft and А. Т. J | 
Kersey ; Performance and of D C. Machines, Dr ; 
A. E. Clayton; Poole's Telephone Handbook, J. Poole, i 
; The Director System of Automatic Tele- | 
hony, W. E. Hudson; Electucal Condensers, P. R 

ursey, Motive Power апета Н. С. Нагпз,: 
Radio Year Book, roay. R Press, Lid —History of' 
Radio TUM phy. and Telephony, С С. Blake, Illustrated ! 
Wireless Dictionary, Dr. E. б. Chapman. Ussuerstty i 
Press of Liverpool, Lid —Stabity and Seaworthiness of! 
Ships, f. T. B. Abell. ` 


Geography and Travel. 


Edward Arnold and Co —The Epic of Mount Everest, 
Sir Francs Younghusband; Among the Knara-Korum' 
Glaciers, Р. C Visser and Mrs, Visser. A. and C Black,' 
144.—Му Fhght to Australa and Back, Sir Alan Cobham ' 
Cambridge University Press —A Yeer amongst the Permans, ! 
Е. G Browne (new edihon), with a Memoir Sr E | 
alley of. 
Arno: Its Geography, History and Works of Art, E ' 
Hutton. G. and Co, Lid —Big Game Fishing | ' 
Adventures in Prunitve Wilds, F. A Mitchell Hedges ,, 
Through Liberia, Lady Dorothy Mills. W. Heinemann, . 
Lid. — My journey to Lhasa, Madame Alexandra 
David-Neel Sir Isaac Pitman and Sons, Lid —Geo-' 
graphy : the Scientific Study of Human Settlement | 

k 3, Africa and Australama, К. E. А Charles) 
Senbner's Sons.—East of the Sun and West of the Moon, 
Theodore and Kermit Roosevelt. , Servica and Co | 
Lid.—In Himalayan Tibet, Drs. Reeve Heber and Kathleen; 
M. Heber, Sport and Service in Africa, Laeut.-Col ' 
A. Н. W. Haywood Umversity of London Press, Ltd —! 
A First er in Economic Geography, V. C. S \ 
University Press of Liverpool, Lid.—A е higal Study} 
of Coal and Iron in China, W. Smith, with an Patroductory: 
note by Prof. P. Roxby. Т. Fisher Unwin, Lid.—Peooples 
and Problems of the c, Prof. J. Macmillan Brown | 
Н Е and G. Witherby —By-ways of the Tropic Seas; 
Wanderings among the Solomons and in the Malay Archi-/ 
peau, Н. Norden; The Arcturus Adventure, W. Beebe ,: 

Africa: A New Dominion, Major A. С. Church. х 


i 
| 
! 
| 


j 


Geology, Mineralogy, and Mining. | 


Baslliers, Tindall and Cax,—Leached Outcrops ав aj 
Guide to Горе Ores, А. Locke. Ernest Benn, Lid — 
The S Geo. , The Мог of Non-Stratified; 
Mineral ts, С. J. Young; The Worlang of Stratified’ 
Mineral Depomts, Н. F Bulman; Mineral Deposits, Prof; 
Н. Lous; Haulage and Winding, Н. M Morgans, The, 
Mechanical Prin Ev of Mining Appliances, Prof. H} 
Louis and Dr. OITOW ; Sinking Shafts and Dnving 
Adis, E О Е. Brown. Chapman and Hall, Ltd.—Stornes, 
in Stone, W T. Lee. Мейман and Со, Lid —The Prin! 
ciples of нову: An Introduction: to the Science of 
Rocks, Dr G. W Ohver and Boyd—The Geology, 
of South Africa, Dr. A L. du Toit. 4 


Mathematical and Physical Sciences. 


Edward Arnold and Co —The Evolution and Develop: 
ment of the рова Theory, N., M. Blgh. With a Fore: 
word by Prof Planck. Bas/here, Ti and Cos.—JInter- 

lation, Dr J. F. Steffensen. С. Bell and Sons, Ltd —The 

tructure of the Atom, Dr. E. № да С Andrade, new edition! 
Ernest Bonn, Lid —The Ether of Space, Sir Oliver Lodge 
Rays and X-rays, V Е Pulin and W. J Wilshire’ 
Applied Magnetism, Dr. Т. Е. Wall, The Structure of 
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the Atom, Dr Е М da C. Andrade; First Principles of 
‘EN Magnetism HW Phear. A. and C. 

Black, — Stage A Geometry, Ё W.M Gibbs. Blackie 
and Son, Lid— The Absolute Differential Calculus, Prof 
Т Levi-Gvita, translated by Miss M. Long, Space and 
Time, Prof. É. Borel, translated by pr. A. S. Ra 
and J. Dougal С в University Press.— 
Constitution of the 

The Scientific Pa 


.D.H Dickson, Н. М Roes, and E. C S. Dickson, 2 vols ; 
Theory of Electricity, Prof. С. Н. Livens, new edition ; 
A Treatise on the Mathematcal Theory of Elastcity, 


Prof. A. E. H. Love, new edition, Principia Mathematica, 
Prof. А. N. Whitehead and Hon. В Russell, vol. 2, new 


edition, Constable and Co., Ltd.—Field Astronomy for 
Engineers and S ors, Prof. D. Clark; Televimon, T, 
Thorne Baker. W. Heffer and Sons, Lid.—The Elements 


of the Theory of Real Functions, J. E. Littlewood ; 
Gyromagnetic Electrons, and.a Clasmcal Theo of 
Atome Structure and Radiation, Prof. L. V. g. 
C. and E Layton — Frequency -Curves and Correla- 


tion, W Palin Elderton, new апа edition 
Crosby Lockwood and Son —Colour-Music: The Art 
of ht, Major A. B. Klein. , Gran and 
Co, .—Practical Physics, T. С. ord. Мобтат- 


На Publishing Co. Lid—Crewt ,Theory and Opera- 
tional ‘Calculus, Carson; Compound Interest and 
Annuity Tables, Kent. Мимен and Co, Lid —Three 
Lectures on Atomic Physics, Prof A. Sommerfeld, trans- 
lated by Dr H. L, Brose ; et thoi Erowninn 
Movement, Prof. A. E:fstein, transla 


by А.Ю E 
Court Company.—Mathematical Statistics, f. 


L. Rietz (Carus Mathematcal Monographs) ‚ Know- 
ledge and Error, Prof E. Mach; ciples of the 
Theory of Heat, Prof. E. Mach; Civilisation and 
Mechanics, Prof. E. Mach; Non-Euchdean Geometry, 
G. Riemann, Relation of Space and Time to Experience, 
N. Weimer; Motive Power of Heat, S. Carnot Oxford 
Uwmversyy Press.—Matter and Gravity in Newton's Phym- 
cal Plul hy: A Study in the Natural Philosophy of 
Newton's lime, À. J. Snow; Modern Astronomy. Its 
Rise and Progress, H. Macpherson; Advanced Construct- 
ive Geometry, J. F Dowsett, Physics ın wid G vol 4; 
Contain two Lectura : Phymcs in the Rubber Industry, 
Dr. W. ; The Physiast in Agnculture, Dr. 
B. A. Keen, Str Isaac Puman and Sons, Lid—Pnmary 
Physical Science, W. К Bower. Charles Scribner's Sons. 


— nd the Milky Way, Dr. G. E Hale. 


Medical Science. 


Baslleers, Tindall and Cox,—1nseases of the Intestines, 
Dr. A. Р. Cawadias; Доп еп Rays in Dermatology, 
Arxt and Fuhs, transla Dr. С. К. O'Malley, 
Clinical Applications of Sunhght and Artifiaal Radia- 
tions Dr. E. Mayer; Сазтосору, Dr. J Rachet, 
translated by Dr. F. Е. Imianitof; Local Immunisa- 
tion, Dr. A. Besredka, translated by Dr. Н. Plotz; 
E , lheir es, Distnbuton, Methods and 
А: pilcatods, Dr S. A. Waksman and Dr. W. С, Dacison ; 
Hydrogen Ion Concentration, Its Significance in the 
Biological Sciences and Methods for its Determinaton, 
Dr. L. Michaelis, translated by Dr. W. A. Perlweug. 
In three volumes; H 
Blood in Health and Disease, Prof. J. Н. Austin ‘and 
С. E. Cullen; The Biological Relations of- Optically 
Tsomeric Substances, late f A. К. Cushny; Tuber- 
culoais of the Lungs, Dr. Н. H. Thomson and А. P. Ford ; 
Intestinal Tuberculosis, Its Importance, Diagnoms, and 


tment, Dr. L. Brown and H. L. Sam ; The 
Natural p ced of H in Pulmon Tuberculosis, 
Dr. M. Jaquerod, transla by Dr J. D. Smadar, 


Advising the Tuberculous about Employment, W. I. 
Hamilton and T. B. Kidner; Muscular Contrachon and 
the Reflex Control of Movement, J Е. Fulton ; Peyehology 
of Reasoning, Dr. M. Е, Dunn, Diastatic Activity of 

Blood Serum in Mental Disorders, J. К. Rauth, Varia- 
tions in the Form of the Jaws, Dr S. Wallace ; Notes 
for Diabetics, W. К. Campbell and Mane T. Porter, 
The Meaning of Disease, Dr. W. A. White, Problems of 
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Human Reproduchon, P. Popenoe; De Lamar Lectures, 
1925-26: being a senes of 1 in the field 
of personal hygiene and public health gvon each at 


School of Hygiene and Puble H "Johns Hopkins 
Umvermty. . Bell and Sons, Lid Епа 's Clinical 
Manual for the Study of Medical Cases. ted by Drs. 
C. H. Bro E. P. Cathcart, and L. Findlay; Read- 

Cassell 


able тлукоову aid Hygiene, Dr. J. A. Campbe! 
and Co., Lid.— X-ray Diagnosis, J. M. Redding , Essentials 
of Medical Diagnoms, Sir Thomas Horder, Bart, and Dr, 
A. E. Gow, Surgical Apphed Anatomy, Prof. С. C. Choyce; 
The Life of Sir Patri , laeut -Col A. W. Alcock 
and Dr P. Н. Manson-Bahr. C and Hall, Ltd — 
The Theory and Practice of Hadley With a Synopsis 
of Radiography and Radiotherapy, : ett J B. 
Lippincott Co.—Normal Histology, Dr. H F Addison; 

Society Lectures, 1924-25; Factors affecting the 
Distnbution of Electrolytes, Water and Gases in the 
Anunal Body, Dr. D. D. van Slyke. E and S. 
Livimgsions — Outhnes of Dental Science: by various 
&uthors; First five volumes on Anesthetics, Bactenology, 
Materna Medica, Prosthetics, and Radi phy, ‘Atos 
of Pathogenic Васіепа, arranged by К Mur; Practical 
Methods in the Diagnosis and Treatment of Venereal 
Diseases, Dr. D. Lees; The Heart, 1ts Anatomy and Physio- 
logy, and the o&s and Treatment of Disease, Dr. С. W. 
Chapman , Са Series: Works on Tuberculoms and 
Diseases of Children, and new editions of Hewat's Exa- 
mination of the Unne and other Chmcal Sideroom 
Methods; Wheeler and Jack's Handbook of Medicine; 
M'Kendrick and Whittaker's X-ray Atlas of the Normal 
and Abnormal Structures of the y; Russell’s Ultra- 
Violet Radiation and Actinotherapy. McGraw-Hill Pub- 
ishing Co, Lid—Bamc Material for a Pharmaceutical 
Curnculum, Charters, Text-book of Com tive Physmo- 
logy, Rogers. Kegan Paul and Co., — The History 
of Medicine, from the tme of the Pharaohs to the end 
of the Eighteenth Century, Dr. С G. Cumston, with fore- 
word Dr. Е. С Crookshank; Types of Mind and 
Body, E. Miller; Rheumatic Diseases, Dr. M. B, 


Ray. ч 
| Metallurgy. 


Edward Arnold and Co —Metal-Work, H M. Adam and 
. H. Evans, new edition Ernest Benn, Ltd.—Blast 
urnace Practice, F. Clements, 3 vols., The Technology 
of Iron, Р Oberhoffer, revised and edited W. Austn; 
Che of the Non-Ferrous Metals, С C. Smith. C. 
жан Нан, Lid:—Ye Metall 's Manual, T. б, 
Bamford and Н. Harris. With a Foreword by Prof. T. 
Turner McGraw-Hill Publishing Co., . Ltd —Motallo- 


graphic Researches, Benedict. 


Meteorology. 


Batlhére, Tindall and Сох, Е and Clouds, W. J. 
Humphreys; Rain-making and er Weather V es, 
W. J. Humphreys С e Unsverstiy Ртевх. — ual 
of Мов vol 1: Meteorology in History, Sit 


Naper Shaw, with the assistance of E. Elaine Austin. 


Miscellaneous. ” 


G Bell and Sons, Lid —Old Trades and New Know- 
ledge, Sr Wilham B W Colts, Sons and Co, Ltd.— 
of Science, J. N, Sullivan, nd series. -G. G. 

Harrap and Co., —The Story of ning in the 
Middle ,F А Yeldham ith an Iütroduction by 
Dr. C. Singer. Hts Mayasty’s Siaiiowery Offica.—Tem- 
perature Conditions 1n Refrigerated Holds carrying Apples, 
‘ Bitter Pit" in Apples, Temperature Conditions in 
small Cold Sto: Chambers containing Fruit (Report of 
the Food In ton Board) Methods of ута of 
Coal (Fuel Research Board Paper) The Terminology of 
Illumingüon and Vimon, The Transmission Factor of 
Commercial Window. Glasses, Light Distrbution from 
Industrial Reflector Fittings; Surface Bnghtness of 
Diffusing Glassware for umination; The Relaton 
between Шопипаноп and  Efficien in Fine Work 
(Compomng Hqoms), Jqint, Report by the Industnal 
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Fatigue Research"Board and the Illumination Research 
Committee. , Стени ` and Co, Lid.— The 
Groundwork of Modern Science. A Two-year Course of 
ental General Science, J. M. Мо. Macmillan 
Co, Lid —Official Papers of Alfred Marshall Re- 
rinted from kc a тараа: First Essay on 
opulation (1798), Т. К. thus, with Explana 
Notes Dr. J. nar, Industrial Fluctuations, 
A. C u McGraw-Hill Publishing Co, Ltd.—The 
Sewage Problem, Fuller; Handbook for Prospectors, Von 
Bernewitz Methuen and Co, Lid.— of Sciences 
in Greco-Roman re eek Prof A. Reymond, translated 
by Ruth Gheury de Bray. Kagan Pawl and Co., Lid.— 


Saence and Poetry, I. Richards, Over- maton : 
Theory and Statstics, P. S Florence, Fée, Fi, Fo, Fum: 
the Giants of а H. J. м ham. Sesley, Service 


and Co, Lid — Romance of Our Wonderful World, 
P. J. Risdon University of London Press, Lid.—Umver- 
mty College, London, 1825-1925, Н. Н. Bellot; The Uses 
of Libraries, edited by Dr. E. A. Baker.  Umiverniy 
Press o Lid—The Theory of Architecture, 


f nay tet Fes 
Prof L. B. Budden. 


Philosophy and Psychology. 
С. Alien and Unwin, Lid. —Science and Philosophy, and 


other Essa: the late B. Bosanquet, with Preface 
Prof : Muirhead; Indian Phil hy, Prof. 
hnan, vol 2. Bahére, Ti and Cox — 


Psychology Studies, T. Lippe, translated by H. Sanborn. 
idge University Press —Puychology applied to Educa- 
tion, the late Dr J. Ward, edited by Prof. G. Dawes Hicks ; 
Religion in the Making,-Dr. A. N. tehead. Мастан 
and Со, Ltd —Mind ın Evolution, Prof. І. T. Hobhouse, 
new edition М, and Co., Lid.— Plato: The 
Man and His Work, Prof. A. E. Taylor; Lectures on 
Ethics, Immanuel Kant, with an Introduction by Dr. P. 
Menzer, translated by Dr. W. М. McGovern, A First 
Laboratory Guide in Psychology, Dr. Mary Collins and 
Dr. J. Drever, An Adventure in Moral Philosophy, Prof 
W. Fite Open Court .—The Aims of Scientific 
Method and other hical Essays, Prof. T. dud 
Nunn. Oxford Umversity Press.— Lectures on Kant'a 
Philoeophy of Religion, C. C. J. Webb; Benedetto Croce: 
an Autobiography, translated by R. G. Collingwood, with 
a Prefatory Note by J. A. Smuth, Kegan Рам! and Co., 
Lid.—The Language and Thought of the Child, Prof. J. 
Piaget, with Preface Prof. E. Claparède; Thought and 
Ше Brain, Prof. Н. Piéron; Man not a Machine, Prof. 
ano. Shsldon Press —-Psychoanalysis lained 
' and tased, А. E. Baker,  Unmiversiy earn 
Press, Lid.—The Nature of Personality, Dr. . Brown. 
Wiliams and Norgate, Lid —Evoluton in Religion, W, 
Stuart. 


Technology. 


Ernest Benn, Lid—The Dyeing of Textile Fibres, R. 
S Horsfall and І. С. Lawne, Grammar of Textile 
Demgn, H. Nisbet, new edition, Cotton Spinning (Inter- 


mediate, or Grade П.), T. Thornley, new edition; 
The Dyeing of Cotton Fabrics, F. Beech, new edition; 
Texüle Colour Mixing, р. Paterson, new edition. 


His Mayesty’s оноу Office —Third R on the 
Cleaning and Restoration | Museum камыз; The 
Conmstence of Cement Pastes, Mortars, and Concrete. 
Crosby Lockwood and Som —Standard Maral of Brewing 
and Malting and Laboratory Companion, being a 
thoroughly revised and considerably augmented work, 
based on “ А Handy Book for Brewers,” by Н. E. Wright, 
embracing the Conclusions of Modern by J. 
Row - Mackenrie; Mechanical Dentistry:, а Practical 
Treatise on the Construction of the Various Kinds of 
Artificial Dentures, C. Hunter, new edition ; Testing Milk 
and its Products, G Thomson. Macmillan and Co, Lid. 
—Len$ Computing, CoL J] W. Gifford, with a foreword by 
Prof. Е Cheshire. Oxford Ussver. Press.—Preservation 
of Fruit and Vegetables, ae M. Watson. Str 
Наас Pitman and Sons, Lid. entific Pattern Construc- 
tion, В. W. Poole; Introduction to Textiles, А. E. Lewis. 
Scoti, Gresnwood and Son.—Tlhe Manufacture of Enamel 
Paints, D. Wart. $ 
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University and Educational Intelligence. 


THE twenty-fifth sesion of the work of the Sir 
io Cass Technical Institute was inaugurated on : 

ctober 4, when an address was delivered by Alderman | 
Sir Charles Wakefield, Bart Before calling upon Sir 
Charles to deliver the inaugural address, the chairman : 
of the Governors, the Rev. J. F. Maur, referred to : 
the resignation of Dr. Keane, who had been principal . 
for almost,a quarter of а century, the appointment , 
of Mr. Geo. Patchin as bis successor, the generous | 
sup given to the work by the important com- | 
panies connected with the fermentation and petroleum { 
industnes, and the gratifying record of university s’ 
successes; one student has been awarded a D.Sc. for 
a thesis on research work carried out in the depart-, 
ment of chemistry. Further facilites for study аге; 
being provided during the session, including & more! 
&dvanced course of lectures in colloids and an 
advanced course of lectures on petroleum technology. 


One of the pa read at the recent conference ati 
Balliol College, ord, of the Association of Special! 
Libranes and Information Bureaux was entitled: 
" Instruction in Biblo hical еса ноце for Uni-. 
versity Students," ld E. , chairman; 
of Convocation of the University of Liverpool Не! 
urges that all students should be given some 1nstruc-! 
tion in the art of using a library intelligently. It is|- 
not intended that they should pay the time when| ' 
they should be working in the la tories 1n reading 
in he library, but that they should acquire the habit: 
of looking for the original sources of the information: 

iven in lectures and text-books. This matter is 
largely in the hands of the professors, who would do, 
, from time to tme, to recommend their pupils 

to read certain original papers as an example of how 
discoveries are made. e habit of looking at original 
үе о апа abstracts 18 one 
t cannot be acquired too early. The student will 

be astonished to find that some mis-statements have 
been quoted from text-book to text-book throughout 
long periods before the error was discovered. At 
the same time it must be confessed that а student 
pe Ran ee ee in this way to thé 
neglect of experimental work. КЕ 


Waite the universities and university colleges i 
Great Britain usually possess good libraries, the 
technical institutes and colleges are, as a rule, very 
poor! soppe. In most cases the sums alowed 
or the upkeep of their libraries are small. 
Princi E Е. Hudson, of the Huddersfield Tech: 
nical ege, ш a pa contributed to the recent 
Conference of Special Libraries and Information 
Bureaux at Balliol College, Oxford, argues that the . 
provision of a suitable supply of literature should be 
regarded as an essential part of the equipment of 
rey scientific and technical department of a college. 
Most local colleges ialise in one or more е 
ments, such аз woollen textiles, rubber technology, 
or pottery. These schools should абор вре 
hbraries of value which should made 
accessible to all who are interested ın these ие 
Principal Hudson suggests that at least 1 per cent. 
of the annual nditure on a technical institute 





-—- 


should be assi to the support of the library. He 
refers to a | in NATURE for May 22, 1926, Ш, 
which & dent asks what he can do with 


old scientific books which he no longer needs. Аз 
will be seen from Mr. Headicar’s letter in our issue of 
jay 3, the Universities’ Library for Central Europé 

taken up this problem and has arran to act 
as а clearing house for the disposal scientific 


‚ former body, talang 
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Contemporary Birthdays. 


October 15, 1884. Prof. Lewis Knudson. 
October 16, 1859. Prof. James Playfair McMurrich 


October 17, 1872. Sir Суг] Reginald S. Kirk- 
patrick, : 

October 19, 1856. Prof. Edmund В. Wilson, 
For. Mem. R.S. 

October 20, 1862. Prof. Thomas Hastie Bryce, 


F.R.S. 
October 32, 1876. Prof. Harold Hilton. 


Prof. Knupson, who occupies the chair of botany 
at Cornel Univermty, was born at Milwaukee, 
Wisconsm, U.S.A. His informative lectures on plant 
in 
recent years by Spanish men of science, notably at 
such centres as Madrid and Barcelona. His ысы 
studies comprise researches in fermentation, the 
organic nutrition of plants, germination of orchid 
seeds, and the diseases of the banana. 


Prof McMurrica was educated at Upper Canada 
College, Toronto, at the University of db city, and 
at Johns Hopkins University, Baltimore. e has 
occupied posts in several universities of the United 
States, but since 1 he has been fessor of 
anatomy at Toronto 1922 Prof. McMurnch was 
president of the Royal Society of Canada. 


Sw CYRIL KIRKPATRICK was educated at Repton 
His engineering studies were conducted, in the first 
instance, at the Palace School of Engineering ; 
afterwards he en the service of the old London 
and North-Western Railway Sir Cyril was chief 
engineer of the Port of London Authority from 1913 
until 1924. ; 

Prof. E. В WiLsoN, distinguished as a zoologist, 
was born at Geneva, Ilhnom, U.S А, and educated 
at Yale University, New Haven, and Johns Hopkins 
University, Baltimore. In 1883 he was a lecturer in 
biology at Williams College, ae afterwards 
various important duties elsewhere until 1891, when 
he was appoiwted professor of zoology in Columbia 
University. Prof. Wilson is a foreign member of the 

al Society of London, and of the Linnean Society. 

In т914 he delivered the Croonian lecture before the 
as his subject ‘‘ The Bearing of 

Cytological Research on Heredity.” А member’ of 
the National Academy of Sciences, Men and 
of several E societies, he is Hon. Sc Cam- 
bridge Prof. Wilson is the author of a standard 
work, “ The Cell in Development and Heredity "; 
originally issued in 1896, it passed recently into a 


` third edition. 


Prof Bryce was educated at Edinburgh Collegiate 


` School He graduated later at the University of Edin- 
, burgh. Lecturer on anatomy in the University of 


Glasgow from 1892 until 1909, he was then appointed 
to the chair of anatomy The Royal Society of 
Edinburgh awarded Prof. B its Kerth prize in 
1906 for his memoirs on the оооу of the blood 
of the larva of Lepidosiren paradoxa. Не is the 
author of vol. 1 of ''Quain's Anatomy” arid joint 
author of & work on the development of the human 
ovum. 


Prof. Нптом, an old pupil of ra санеце 
graduated at Hertford College, Oxford. metime 
assistant lecturer in mathematics in the University 
of Bangor, he afterwards joined the teaching staff of 
Bedford College. Since 1912 he has been fessor 
of mathematics in the University of London. Prof. 
Hilton is the author of many papers in crystallo- 
graphy, especially the theory of crystalline structures. 
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Societies and Academies. 
SYDNEY. 


Linnean Society of New South Wales, July 28.— 
C. T. White : On a small collection of plants from the 
Pus district, Papua. Two species, one of Plectronia 
and one Jasminum, are described as new.—C. P. 
Alexander: The Trichoceridm (Diptera) of Australia. 
One genus and four species are deecribed as new. А 
key 18 given for the determination of the genera.— 
R. H. bage: Notes on the native flora of New 
South Wales. Part xi Moree to Mungindi and 
Moonie R., with a description of a new species of 
Eucalyptus The paper contains notes on the early 
exploration, topography, etc , and a list of the plants 
noticed А comparison of this flora із made with 
that of Tasmania, in view of the dominating influence 
of climate on plant distribution.—G H. Cunningham : 
Gasteromycetes of Australasia (у) The us 
Calvata. The genus may be separated from Lyco- 
perdon by the method of dehiscence, which 1s effected 
in Calvatia by the i falling away of the apical 
portion of the peridium; whereas in Lycoperdon 

ehiscence is effected by means of a definite apical 
stoma The genus contains about eight species, of 
which four are present 1n Australia and New Zealand. 
—G D. Osborne: Stratigraphical and structural 
geology of the Carboniferous rocks in the Mt. Mirannie 
and Mt Dyrring districts, near Singleton, N.S W. 
There are two volcanic series with associated clastic 
rocks, and se ting these series 13 a set of sediments 
called the in Clastic Zone. The major volcanic 
series comprises andesites, dacites, rhyolites - and 
keratophyres, while the lavas in the other схо ше i 
chiefly toscanitic and dellenitic. The only g 
beds occur near the top of the Kuttung Series, and 
Rhacopteris-bearing strata are found on two horizons. 
The. chief tectonic feature is the great Bridgeman 
Fault which {ез the Kuttung Series from the 
Permian ог Permo-Carboniferons Series. This 15 
probably an overthrust. In addition there are many 
normal faults connected with the late Paleozoic 
diastrophism which folded the area and produced two 
basin-etructures. 


WASHINGTON, D.C. 


National Academy of Sciences (Proc. vol. 12, No. 8, 
August).—R. J. Havighurst. The absorption of 
X-rays in crystalline compounds The mass absorp- 
tion coefficient in a compound is the sum of the mass 
absorption coefficients of the individual atoms and 
has been calculated from various empirical formula. 
Measurements upon crystalline compounds are subject 
to large experimental error on account of “' selective 
absorption ' due to reflection of the primary ray from 
certain atomic planes Compressed slabe of powders 
(and also Wingardh's data from solutions) give 
results ш good accord with the calculated abeorp- 
tions for sodium chloride and fluoride and calcium 
fluonde and carbonate.—Carl Barus: (т) Acoustic 

ressures in case of soap bubbles. A series of soap 
bubbles were attached to the telephonic Appia ; 
and pinhole probe. Pressure as measured Y the 
fringe lacement of the interferometer alwa: 
corresponded with the radius of the bubble. [^ 
Acoustic pressure promoted by ub nri qui 
tubes without pinholes.—Edwin Н. Най: Note on 
the temperature relations of photo-electric emission 
and thermionic emission of electrons.  Hall's theory 
of “© associated " and “free” electrons in metallic ` 
conduction indicates a ria increase with temperature 
їп the work done in detaching completely an as- 
sociated electron; this accords with the fact that 


! 
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the lowest frequency шо photo-electric emis- 
sion 18 nearly independent of temperature. Also the 
work done in d completely a free electron 
within the metal should diminish with rise of tem- 
perature; this has not been —R. de L 
Kronig: The dielectric constant of diatomic di ae 
on thé new quantum mechanics —F. D. Mos 
hoto-ionisation experiment with h 
ouble thermionic tube, one'unit of whi (ш 
| while the other detected photo-ionisatior 
excited by the. radiation from the сааш по 
evidence was obtained that hydrogen emits iation 
which oan 10nise the norma] molecule —Otto Laporte: 
Series and ionisation potentials in the iron spectrum. 
—Carleton C. Murdock: The location of the electro- 
motive force in a photo-active cell containing а 
fluorescent electrolyte Semi-transparent platinum 
films sputtered on өрүе sides of a glass test-tube 
serve as electrodes. e electrolyte can be ilumin- 
ated before it reaches the electrode, through ıt, or 
after leaving it, and 18 made to flow along the surface 
of the electrode. The photo-active electromotive 
force 1з due, in part, to the action of light on the 
fluorescent electrolyte —Richard C Tolman and 
Sinclair Smith: Remarks on Professor Lewis’s note 
on the path of light quanta in an interference field. 
ae mis jd et The mean free path of electrons 
vapour. Ап electron stream passes 
Deua АШСА the end of which 1з a lo 
The electron current was measur 
sir add s the presence of mercury vapour at а 
ра of 3:12 bays in the chamber. The distance 
versed by the electrons was varied by raising and 
lowering the cage. The mean free path 1s calculated 
for accelerating potentiala up to 3000 volts; at 
1x20 volts and 3050 volts it 13 73 cm. and 144 cm. 
respectively —Edward A. Birge and та Juday : 
The аеш content of lake water. e samples 
from Wisconsin lakes were examined. e quan- 
шу of organic material present 1s much greater 
than, and st of the morganic ealta 19 far less than, 
that found in sea water The dissolved o 
matter forms a potential food supply several Emos 
аз large as that offered by the Школ. 
Wayland Vaughan: (1) The stratigraphic си of 
the beds containing Lepidocychma chaperi on nd 
Chagres, Panama. The horizon is cabe 
virtually the same as that of the Ocala estone ot 
Florida and Georgia. (2) Forammifera from the 
upper Eocene deposits of the coast of Ecuador. The 
horizon is about the same as that at ae 
the ‘finds indicate that the same fauna on 
both sides of America during Eocene times—T. J. 
Webb: On the free en of hydration of ions. 
The energy of hydration a epends on the dielectric 
pro es of the solvent, as well as upon the charge 
effective radius of the ion.—Curt Stern; An 
effect of temperature and age on crossing-over in the 
first chromosome of Drosophila melanogaster | Sus- 
ceptibihty is connected ın some way with the 
localisation of the spindle fibre attachment. 





Official Publications Received. 


Aeronautical Research Committee: Reporta and Memorenda. No 
Tee 200): RE we eni: the Flow of Air around ап Aerofal © 
Infimta 5 By L. W. tand D. Н. Willams; with an Ap 


8 а. Aerofoils, General, ILT. 1600.) 4. 
i The Behaviour of Oryxtala of Al um 
Repeated апа, Sands, By H. J. Gough, 
Dr. Dr. D- see and es Wnght. ark pertormed fur the 
of ths ent of Bclentitic and Industrial 
one т ыша o 


40, a and b —T 1983, a and b) 
ex euin peb No. 1015 rw 118): ome 


of 
nal Flow. Faga end Jones. “A. 8, А Aaroiois- 
башке, 1ы.—Т. 118) E 4. Td. t 


(London: Н.М. Stationery 
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Leicester Museum, Art Gallery and Librery. Buleto No 10. Pp. 12. 


Oounty of Wairmngton: Museum Committee. He of the 
Director for the Two Years ending 80th June 10%; with a of tha 
Prmoeipal Additions to the Museum Collections, Pp. 21, (Warnngtm.) 
'*— Transeotions of the Bosal Босе of Жалы YoL e Part А No. 
Orystala Part 1 


14: Qual in : Duemmtnation of, end : 
Maudie Мален ЭЦА Part п: Stability of etio J 
Part m : m Orystals. Dr. J. Forrest Рр 601-701. (Edm- 

bargh: Robet Grant and Bon, on: Wilmans and Noigate, Ltd) 
its 6d. 


Union of Bouth Afnoa: Department of Agneuit 
No. 45: Phymologiesl Ва of the йар By 
De Рр. 97. (Pretoiw. Government 


Зее НР Polytechnic Instatute, a ee John Street, 
Announcements, Bduostionel and Socks}, for the Besson 1016-19. Pp. 
176. (London.) 

Decennial Index of Ths Дтва!уы: the Journal of the Bociety of Public 
Analyste and other Analyttoal Ohemusta Vola 41-60 (1916-1915). 
Oompued by M. B. Elliots. Pp. 858 (Cxmbndge: W. Heffer aud Sons, 

, Te, паб; cloth, Me, net 

Tran of the Society of Hdinburgh. VoL M, rett 

Мо. 16: On the Development of the Cianml Muscles in eed ua 
Рр. T19-T84--0 plates, Bs Gd. 


Lepidosiren. By Prot Y Н. Edgeworth. 
еа of Тап Mayans By Dr. G. W. 


VoL 54, Part 8, No. 19 The 
Tyrrell, aT E 4 Hobert Grant and Воп; 


шесе ША ранае of do: Anthropology cal Institute of Cheat Buitem 


ure Samoe Bulleun 
By Dr. moms Jean de 
tang and Stahonery Office ) 


and Ireland. Yol 50, шү [o June. Рр. 206+15 plates. 
(London.) 153 ne6 

Aesronguíaca] Researoh Oummuittee: Заря and Memoranda. Ко, 
1029 (M. Ж): Hy as ап Amihary 1 for a Solid Inwion Oil 
Engina. Пу б. Е Mucklow. (LOB. P. 1817 plates 12, net. 
No 104 (As. 3H): Wmil Tunnel Testa on а Wing со with Monel 
Metal F. D. Dredfield (А. 3. а AcinfoileGoorral, 163 — 
T. 23300) Гр &+1 plate. Е окен а Н.М. Btetaonery Office ) 

Report by the Hon. W. М.Р (Parliamentary — 


Under-Secretary of Btate for Suet Colonies 


nie e E Visit to West Afros 
danig tho Tey eet (Oml 2744) Pp 1 (London H.M.Btationery 
Office. net. 


Ы Honduras, Annual Beport of the Forest Trust for the Year 
onled Sist March 1090. Pp. 34 (Belize, British Honduras.) 


Formox. 
ee Vol. 2, Хо. T, July. Рр. xa- 


ХЫ Ueno Pa 
ee Aeronautics, Avianone Civile e Traffico Aereo: Ойло 


e dell’ Umbra nel mee di 
Settembre 12+8 зато, (Boma) 

Agrienl RED. Staton: State of Agnoul- 
ture and Applied Technical B No. 76: cen tration 
of Materials and Rates of A оп in the Control of Apple ВсаЪ. By 
W. C. Dutton, Рр. 18 (Best апар К 

Ball the Hxperunent Station of the Hawalan Bogar Planters’ 

ar Hntomol No. 18: Comtmbations to 
our Knowledge of South Amenean - рага). Part 1 
заг экел pri oe ie  ByEF.Mur. nil onolniu, Натай.) 

Museums of the eri Instatute of Arta aud Bosnos 


npon the Oondition and of the Museums for the Year 


December э. 1025. By Жаш Henry For Рр. 75-8 plates 
(Brooklyn, N.Y.) ' 
Department of the Interior: U.8 Burvey. Bull TOS : 

Geology and О Resources of the Puente Hills Region, Bou alı- 


cents Bulletin 776: The Mesoroio Bonae ог Арг. 
George О. Martin. Рр. xud-498. Т5 con : 
Investigations in 1924. Walter B A ae (Contribnisons to Foonomio 
Da: Einer Tide р. И+-29—42. oenta, WaterBu 
558: munary Index to Rnor Вогтоув made by the D 
оа] pola othar А By Ben 


TCU. Biretapra phy Pg s Hayne and Tient 


red En d m pate 


coteta, and Grams Oreck Baen з Quadres 
Wyoming. Ву D. ЖШ ИЕ: PER сга plates. adar, 
(Washmgton, D.C. : Governmant Prin 

Pubheataons of the United зии Ма: cuo, NM Second Без юв, 
Volume 10. In 2 parts. Part 1 made will: Patt A 
Үвтїнса! Transit Instrument, ee 1015, 

Total Salar Ко! of A t eiiam £3 


Notas on the Рр, А ecxnin4- 
А 9824-9 рабе П 416-00 P tts. Ber ыык, D.Q.: Government 
Print Technical and Bcitntifio Service. 


Method. By Takemura and Yahe: Hosokawa Pp. 197-145. 0.40 
yen. No. 19 On the Distribudon of in Beams of 
certam Crom-sections, By Tuneo Inokuty. p. 145-204. 1.05 yen. 
(Тёкуб) 
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Diary of Societies. 


SATURDAY, Ocronz 16, 


- Norra or Exarawp [wsrrruTA оғ Morwa лир MxonaNIQAL EXOINXERS 
Sees and Bindents Beotion) (at Neville Hall, Newcastle-upon- 
o) at 5. —P. F. Hope: Steam Blecti1c Locomotives for ОоШету 
Purposes 
Вагттён PsrogoLogicAL Soormry (at Univerwit: College) at 8 —W. J. 
Messer: Conatire OontroL—B Bartlett: Don the P.ychogalranio 
? Phenomenon indicate Emotion ? 
HYSIOLOGIOAL Soorwry (ш Department of Phywol Gny's Hospital), 
at 4—Demonstrations on A Substatute for өк ЫА in Woik оп 
Digestion, by W. M. Oliford , and Peculiar bubetauoe in the Oentzal 
Nervous System of Cate kept on Antoclaved Meat, by О Da Fano — 
A. B Olark-Eennedy and Т. Owen: The Hffoct of Variation of Oxygen 
Pressure on the Respiratory Brshinge daring Exercise —T. Lewis and 
Y Zotterman. Reactions ot the Sinn to Ulire-nolsé Light,— T. Lewis 
anl L M Humer The Halsass of Vasodilitor Bodies in Response to 
Mechanic! pizmulation of the Bkm (preliminary oommunieation).— 
W. Cramer. The T ARE of Bpleen —W, W Payne and В. P. 
Poulton. The Law of the Intestines ав applied to the (isophague — 
V. de Bargh Daly. The Hffect of a Negative ure on the Heart-Lung 
Ётерагацоц.—А D МасйЧоба! ата W Bohiapp: Adrenaline Vaso-dilataon. 
—K Fuiuswaand R M. T Kerndge:—The Buffer.ng Powers of Cards 
and Bkeleta] Muscles of the Cet —A Levin. Patagus, Retention of 
Aston Ourrent, and Reco , їп Nerves of the Spider Orab В. В. 
Creed and Ву! proper: A in the Knee Hxtensors caused by 
Active Contraction of the Fiexors —J de B Daly and B. B Vi 6 
The Bite of the yir hue engaged ın tho Reflex Regulation of the 
Heart Rate —H В. Verney: Some Quantitative Hrperunenis on the 
Beorstion of Pituinein in Memmala—B D Аайпал` Action Currents 
in the Optio Nerve —H. T, Ooxybeare, M Maixela and M. B. Pembrey . 
Influence of Anawthe&;z on Metaboli«m.— M. Maixels and А. О anp: 
aon’ The Effects of Variations in Ри оп ths Volume of the Red 
(preliminary oommuniosGon). 


MONDAY, Остовкв 18. 


Rorya Ооо or Puras or Loxoox, ab 4 —fur John Hose 
Bradford: Harveian Oretuon. 

Roran OouLeam or Воловохе or Йиоплир, at 5.—0. Н. Shattock: 
Demonstration of Surgical Conditions of Lyniphatac Gland. 

RorAL Bowery оғ MEDICIKR Hvening) et 9 80—Sir Arthur 
Keath: John Bull: a Study in An baropology 

Ixarrrumtow оғ тни Hunaxg Dwpowrhv ( on Beation) (at Engineers" 
Club, Ooventry Street) — W. Н. Harford: Advertunng 


TUESDAY, Остовие 19. 


Roya Boourry or Mxbi0D, at 6.30. li 
IxsrrruTR or Taawerort (at Institution of Miectrieal Hagnneers) at 
5.90. —Oa pt. Р. І. Barnard: Oommermal Flying. 
талт, Boorwry or Loxpom, at 5.50 ped ке алуа Raport on sao 
Additions to the Society's Menagerie d the months of June, July, 
and September 19$5.—Dr. Р. Buxton: Exhibition of 
Apparatus for the Measurement of Radiant Heat in the Tropics. — Mise 
Joan В. Procter: Hrhibition of a White Hxample of the English Giass- 
Snake —Prof J. ud, Huxley: Studies in Heterogonic Growth: the 
Annual Insrement of the Antlers of the Red Deer (Cervus орде). 
Dr J. Waterson: On the -Огор Contents of certain o 
Insecta) —J. ER, Normen: А Props of the Hays of the 
inobabidm, with a Revision af the Genus Rhinobatus.—Prof. D. 
Fedotoy: The Plan of Structure and Systematic Status of Ophioelsta 
Hechinodermata).—Dr, R Anthony алі G М. Mieco: Htude sur les 
Огоз 


vités пава! са dos 

floral РиотоаваАрнто Soormry (Scientific and Technical Group), at T — 
T Thorne Paker: The Use of t-Benmtve Oells m Photometry, 

evunon, 


Wireless Picture Telegrapby and 


WEDNESDAY, Ocromm 930, 


Socirrr or Grass Тисҥкогоот (at Leeds Unirermty), at 130 — Ganeral 
Dutcummaon on and Lehrr—H. A. Ooad-Pryor The Moonomios 
of the Annealing Prooems.—Dr. J, W. Yrenoh: Glass Annsalmng — 


Dr 8 lish and Prof, W Н 8 Turner The Helatonahip between 
Сашка pomton and the Upper Caitioal Annealing Tem perature 
о оз. 


HLnDOTRIOAL AB&OCIATION ror Woxxw, аб б.—Үнпб to London Blectre 
Wire Oo , and Bmith'a Ltd , Leyton. 

RorvaL IwsrrruTS or PunLIO HaaLrH, at 4 —Dr. W. J. O'Donovan: The 
Preven&on and Treatment of Miexematons Oonditrons of the Skin of 


Occupational Ongin. 

RoraL ТАТҮ OF аи story of Medicine Becton), at 5 —W. G. 
Spencer’ Review of the ' ings’ of the Bection.—-Dr. Le Ноу 
Orummer: The Anetomioal Plates for the work of Geminus. 

Nzawooumw Hoorxrr Fox тни Sropy or тни Hisroar or HwonwsERING 
AXD TxcuwoLogv (ab Iron and Steel Insitute), at 5 30 —R. Jenkins: 
The Rise and Progress of Mannfacturing Industiy in England (Ргезі- 
dential Add: oss) А 

IwerrtuTlOK оғ AUTOMOBILE Ниогъхива (Birmingham Graduates 
Section) (at Chamber of Commerce, Birmingham), at T 30.—W. Hans: 
Hngme Lubrication. 

Боститт or OumurcAL lapusrar (Nottingham Section) n Univermty 
Collages, Nottmgham), at 7.90.—F. Н. Gan. The facture of 
Organic Medicinal Chemicals. 

Narses: Aguaniou Booixrr (at 1 Falkland Road, Egremont} at 
7.80.—W. Malhnson and А G. : The Construction of а Ваоріе 
Aquanum 

Ixsrrrura or Онкыштзт (London Section), at & 

ОВ О Bourry ғов OoksrkoOcTIYR Birra Oowrnon amp Racist Рво- 
GRENE (at Heer Hel Strand) et &—Dr. О. W. Baleeby: The 


4 
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TioraL Miweoscori0at Восгитт, at 8 —Piof Н Ghosh. А New Classica- 
ton of Oiliata—Dr J. Н. McCartney . The Filterable Viruses —B. К. 
Mullick * Notes on some Rotifeia trom Indis —Dr A Pmey: АМењой 
of Hilver Impregnation of Zenker-hxed Paraffin Bectons. 

Вотлг Воститт or Мирілии (Buignuy Section), at 830 —W. low: 
Surgery and the Workmen's Compensation Act ental Address). 


THURSDAY, Остовкв 21. 

Onr~p-Srupyr Вооштү (at R Bani Institute), 

Маз garet Horns. Dancing as Phymeel Culture. 
Ox Or ÉLEOTBiCAL Emcor.rrms, at 6—Dr W. Н. Eocles In- 

augural Address 

RovaL AgeowauTioaL Воститт (at Royal Society of Arts), ab 6 № — 
М. В D Jones Notes on Nagnesium and some of its Allo 

OmmuicaL Soomerr, at B.—Proi Н. У. A Discos, Р Le Robinson, and 
Н. О, Smith: The Density of Boron Trichlaride, and the Buspeoted 
Varation in the Atome Weight of Boron —W. Н. J. Vernon: Ths 
Formation of Pioteotàre Oude Films on боре and Breas by Hr- 
posure to Ar at Various Temperaturea —W. Gray: The Aetia 
ot Antimony Tnchlonde upon some Diarofased Damne, — Н. Н. 
Farmer and J. Joss: The Formation and Btablulity ot Associated 
Alicyclio Systems, Part ПІ The Ohange from 'Aieta-' to ‘Pare.’ 
bridged Runge 

BoraL Восгитү or Tropica, Maniana amp Hrorews, at 815.—Piof. 
N. Н. Parley: Studies in the Chemotherapy and Immunity Reactions 
of Bohistosom ams, 

Вотлі AXnoxaAurIGAL Boorerr (Coventry Branch) (et Corantry).—Mejor 

F. M. Green: The History of the Asroplans, 


FRIDAY, Остовив 22. 

Вотљі, Сотіжож or Scuacroxs or Бисдир, at 5—So Arthur Kmth: 
Demonstration of the Anatomy of the Васго Шаб Region and ite 
Apphestion to Prastice, 

Тизтттоттон OY MBOHAXIOAL Exciwwxxs, at 6.—W. Rearell: Prendential 


at 0. — Miss 


Juxiok Leerrroriom оғ Инотишшав, at 7.80.—R. Н. Kenyon: Boller 
Aoeidenta. 

lxwriruTa or Maras (Bbeffüisld Local Section) (at Bhefüeld Univernty), 
at 7.80 —Prof. Н. О. Н. ter. Sorby Lec 

RovaL Saxtrany Dxsrrrurm (at Town Hall, Dover), at 7.0 —Discusmions 
on Diphtbersa Immuníisastion. 

OIL AXD OoLOUR CHEMINTS AUSSOOLATIOX. 


PUBLIC LECTURES. 
SATURDAY, Остовив 16. ` 


HoxxrwAx Mossou (Forest Н.Ш), at 3.30.—Mre, Н. М. Dunn: Kashmir, 
the Country end its People. 


i SUNDAY, Оотовка 17. 


Зтотіоносвк (Becleaton Square), at 3.90.— A:r Vice Marshal Bar Sefton 
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Science and Religion. 


T the recent Church Congress held at Southport, : 
several papers dealt with the relations between ' 
science and religion. This is a subject of the deepest ! 
interest to students of natural science, for the ultimate 
objects of religious study and of scientific research are 
the same. This was finely expressed by no less a 
person than Sir Ray Lankester, whom no one will accuse 
of a bias in favour of theology, when he was president 
of the British Association at the York meeting in 1906. 
In his presidential address he claimed the sympethy of 
the Church for the scientific student, saying that the ` 
churchman and the student agreed in this: both had + 
turned aside their gaze from the fleeting and temporal | 
and had fixed it on the enduring and eternal ; both, in ! 
a word, sought for the absolute and everlasting beneath | 
the never-ending flux of things. 


There are, it is true, many students of science, and | 
especially of biology, who consider religion to be a name | 
for a mass of outworn and discredited superstitions, : 
and think that the best hope for the progress of man- , 
kind lies in getting rid of such beliefs entirely. This, ; 
however, is a view which biologists of wider outlook : 
find it impossible to accept. For they recognise, on ! 
one hand, that the progressive evolution of man is 
bound up with the evolution of society, and, on Ње. 
other, that every society is, and always has been, held ‘ 
together by religious sanctions, even when those. 
sanctions are submerged in the subconscious stratum . 
of our existence. Hence the conclusion is inevitable | 
that religious belief performs an important biological ' 
function, and that it will endure so long as society | 
itself endures. But religion can only exercise its: 
proper influence so long as it is believed in sin- 
cerely ; and hence the importance of reconciling, if, 
possible, such beliefs with the scientific view of the! 
universe. . : 

The functions of religion and science are, in fact, 
correlative: one strives to hold fast and preserve the; 
flashes of insight into the real nature of things which ' 
have been granted to mankind in the past; the other! 
is ever seeking to gain new light on Nature. The' 
reverence of religion for what is old is justified, because| 
great discoverles of truth, or, as our fathers preferred' 
to call them, ‘revelations,’ come but very rarely, and: 
between them are interposed many generations of; 
ordinary men to whom no new light is vouchsafed. — : 

Every ‘revelation,’ however, is necessarily framed! 
in & background of the current beliefs of its time abouti 
the universe; and as this background changes the! 
* revelation ’ comes to be expressed in obsolete language.! 
The reconciliation ‘consists in finding appropriate! 
modern language in which to express it, and in the! 
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search for this expression the modernist school of 
Anglican theology will have the sympathy of every 
student who reflects deeply on the ultimate mysteries 


* which he encounters in his study of science. 


Amongst the papers read at the congress, none 
excited more interest than that from the pen of the 
late Dr. Adami on “ The Eternal Spirit in Nature.” 
Many of our readers and contributors to our columns 
were friends of Dr. Adami, and sadly miss his bright 
cheery optimism and his infectious scientific enthusiasm. 
It will surprise many of them to learn that Dr. Adami, 
whose interests they had imagined to be confined to the 
technicalities of science, had reflected so deeply on the 
ultimate nature of things. His paper attempted the 
stupendous task of trying to prove from a consideration 
of scientific facts that there was one God Who was 
the author of the universe, that the nature of God was 
good, and was ultimately expressed in the character and 
teaching of the Founder of Christianity, and that the 
human soul was immortal. Dr. Adami's method was not 
that of the a priori philosopher : like all true scientific 
men he was a pragmatist, and he felt that these beliefs 
were justified, because when applied to the phenomena 
they yielded satisfactory results. 

If, indeed, Dr. Adami had been successful in his 
attempt, then the complete reconciliation of science and 
religion would have been achieved : we fear, however, 
that we are unable to go the whole way with him. His 
argument for the existence of God is the -presence of 
order and law in Nature: this order must have its 
ground in one grand unifying Will Was it not Huxley 
himself who said that “ Law, order, and abiding Force 
are more stupendous miracles than any to be found in 
our mythologies," and who ridiculed that heterodoxy 
which regarded the world as “a mud-pie made by two 
blind children, matter and force." The argument really 
comes to this: the human intellect, through the action 
of which alone religion, science, or any other kind of 
knowledge is possible, recognises amidst phenomena 
an order and regularity which it feels to be akin to its 
own deepest nature. Either that recognition is valid 
or it is illusory. If it is valid, then the ultimate nature 
of everything must be a Mind in some ways akin to 
the human mind. If it is illusory, then we are thrown 
back on a total agnosticism, and conclude that we 
learn from phenomena nothing of the real nature of 
things, and that our intellect, as Bergson has main- 
tained, is only a tool-making and food - getting 
mechanism. 

Although it is persistently ignored by shallow 
thinkers amongst ‘ practical’ scientific men, there is 
a subjective element in all knowledge which cannot 
be neglected. We do not begin with ‘ matter,’ which 
is an abstraction, but with ‘something presented to 
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Amy mind,’ and the ‘mind’ to which it is presented is 
as fundamental as the ‘something.’ The qualities 
with which we endow matter are all mental, and can 
be expressed only in terms of perception, which is a 
mental function. Surely no one imagines that ‘ red- 
ness, ‘ hardness,’ and ‘ sweetness,’ for example, exist 
outside of ind independently of us, To describe tlie 
mind as the mere result of molecular movement is 
to commit an error beside which the wildest Irish bull 
must sound like common sense. 

Dr. Adami's argument that God must be good is 
that the evolutionary process has led to the production 
of human nature, the highest aspect of which is good- 
ness. This, again, is the old argument that the stream 
cannot rise higher than the fountain. “ He that planted 
the ear, shall He not hear? Shall not the judge of all 
the earth do right?” 

Against this argument, however, there are ranged 
the terrible facts of the struggle for existence and the - 
slaughter of the unfit. If God be the author of 
Nature, how is this condition to be accounted for? 
If with Dr. Adami we reply that there is some end 
to be gained by this which we cannot understand, 
then the objector justly rejoins that every conscious- 
suffering individual is an end in itself, and has rights 
which it is wrong to sacrifice even for the well-being 
of another. 

If, indeed, not only the human soul, but also the soul 
of all that suffers, survives bodily dissolution, then the 
ultimate satisfaction of the individual may be enhanced 
by suffering in some of the preliminary phases of 
existence. We fail completely, however, to see how 
Dr. Adami can prove the immortality of the soul from 
the facts of natural science; the utmost that can be 
said is that the vitalistic conception of biology leaves 
the possibility open., It seems to us that the essence 
of religious faith is the hope that God may turn out 
to be good, and the resolve to order our lives on this 
assumption. We hope, but we do not and cannot 
know. Dr. Adami's assertion that the highest expres- 
sion of the ngture of God is to be discovered in the 
Founder of Christianity leads us into the realm of 
special theology, which it is outside the province of 
this journal to discuss. This much, however, all will 
admit; that so far no finer conception of God has been 
presented to the human intellect than that embodied 
in the sayings of Christ and of some of His early 
followers. In the field of natural science, it may not 
be necessary to postulate God; but in religion, as in 
science, the workings of an evolutionary process are 
now recognised. It is through the acceptance of the 
idea of evolution їп the spirit as well as in the body of 
man that the partition which formerly separated 
religion and science is being dissolved. ` 
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The Evolution of Voles and Lemmings. 

Monograph of ihe Voles and Lemmings (Mitcrotina), 
Living and Extinc. By Martin A. C. Hinton. 
Vol.x. Рр. хуі+ 488 +15 plates. (London: British 
Museum (Natural History), 1926.) 3os. 


HERE is no group of mammals so likely to throw 
light on the manner in which new species arise 
as the Microtine, a subfamily of rodents represented 
by voles and lemmings, and there is certainly no one 
so well qualified as Mr. Martin A. C. Hinton, of the 
Zoological Department of the British Museum (Natural 
History), to bring together and to systematise all that 
is known concerning the distribution in spece and time, 
the structure and habit, of this highly specialised group. 
It may be said at once that Mr. Hinton is producing 
a monograph—for the volume noted here is only the 
first part—of the very highest order, one which will 
serve the needs of systematic zoologists for many 
years to come. In the present volume 14 genera, 
including 120 species, are defined and described, a 
score of the species having been discovered and named 
by the author. Great and abiding as is the service 
which Mr. Hinton is thus rendering to systematic 
zoologists, he is doing even more for the student of 
evolution, and it is to this aspect of his inquiries which 
we desire to direct attention now. 

In the common water vole, Mr. Hinton finds that 
although sexual maturity is attained at а comparatively 
early age, yet growth never ceases ; growth changes are 
continued so long as the individual lives, so that aged 
animals may have the appearance of being specifically 
distinct from younger adults. There is, in particular, 
& continual transformation of all those parts of the skull 
which are concerned in mastication. In the water vole 
there is a tendency for the growth discs of long bones 
to remain open. More remarkable still are the growth 
changes in the teeth. As is well known, the develop- 
ment of a tooth begins with the formation of a crown 
and ends with the production of a root. The incisor 
or gnawing teeth of rodents remain perpetually young ; 
they never proceed to the formation of a root but go 
on producing crown as long as the animal lives. This 
retention of an infantile stage in the growth of incisor 
teeth took place at an early stage in the evolution of 
rodent mammals. In the course of time this tendency 
spread from the incisor to the cheek or molar teeth of 

-rodents. Mr. Hinton has demonstrated that a tendency 
to a delay in the formation of roots and an inclination 
to continue the growth of crowns has appeared in the 
molar teeth of various members of the Microting, and 
at different horizons of the geological record. The 
molar teeth of the water vole never cease growing. 
Mr. Hinton also emphasises the fact that in the pro- 
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mastication and of digestion—teeth, jaws, skull, tem- 
poral and masseter muscles, great bowel and cecum 


—undergo a simultaneous and co-ordinated hyper: : 


trophy. 


Now, changes of an exactly similar kind to those ` 


which Mr. Hinton has noted in the evolutionary history 
of voles and their allies have come under the observa- 
tion of medical men. In acromegaly—a disorder of 
growth which occasionally overtakes men and women 
—jaws, muscles of mastication, skull and skeleton, 
and the various parts of the alimentary canal undergo 
just such changes as those which occur normally in adult 
water voles. Such growth changes in the human body 
are always accompanied by a disordered enlargement 


and action of the antenor lobe of the pituitary gland. ' 
Medical men also meet with cases in which the growth : 
lines of bones tend to remain open, and although they : 


cannot identify the exact part of the growth mechanism 
which is at fault, yet the evidence already collected 
leaves no doubt that the defect lies in the hormone 


system which regulates growth. These growth changes, | 
with which medical men are familiar, have nothing to . 


do with ‘ use and wont,’ but are disordered manifesta- 


tions of a growth mechanism. which is resident in all ` 


living tissues. 


Nowhere does Mr. Hinton mention the name of 
Lamarck, yet from statements he makes it is clear he ` 
must be placed amongst the followers of that great . 


naturalist. 
“ Every mammal,” he writes, “ is the product of two 


distinct and sometimes conflicting forces ; а compound . 


of relatively essential characters, fixed for the time 
being in each group by inheritance, and of more or less 
plastic characters which yield like potter's clay to the 
thumb of stern necessity. It is the special use which an 
animal makes of its various organs that results eventu- 
ally in а more or less perfect adaptation of form and 
structure to particular functions, no matter whether 
the special use is called into being by tempting oppor- 
tunity or by the compelling stress of circumstances 


Use and habit, and all that goes to make environment ' 


in its widest sense, have thus made species what they 
are.” (р. 4.) 

In this extract Mr. Hinton leaves his readers in no 
doubt as to the factors which he conceives as being 
the most important in bringing about the evolution of 
new species. We may take one of his remarkable 


examples of adaptation in order that we may probe: 


more deeply into what his beliefs imply. In а Green- 
land lemming (Dicrostonyx) the fur becomes very 
thick as winter sets in and at the same time the claws 
“of the third and fourth manual digits become highly 


modified for digging and subject to & remarkable and 
unique seasonal change ; with the approach of winter 


these two claws grow to an extraordinary size and 
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develop a peculiar supplementary ventral portion which 
sometimes surpasses the main part of the claw in 
length; but with the return of spring this ventral 
portion is shed and the main part of the claw is then 
worn down to normal length. The bones of the fore- 
атта, particularly the ulna, are greatly strengthened 
for the attachment of the powerful muscles which move 
the fossorial hand.” 

Now the utility of all these changes, which permit 
Dicrostonyx to burrow in a frost-bound soil, is very 
apparent, but how ‘use and wont’ can bring about 
such a series of growth changes is not at all clear. 
The more we come to know of the machinery of growth, 
the less likely does it seem that ‘use and wont’ can 
effect any direct change on structure; use and habit 
can bring out of the claws of the Greenland lemming 
just such growth responses as are already resident in 
them. If these responses are lacking, no matter how 
the lemming burrows or how hard the soil may be, its 
efforts will only wear the claws away. Here again we 
may fall back on observations made in the human 
body. If a hundred young recruits are submitted to 
the same course of hard physical training, a certain 
number will respond readily and fully, their muscles 
taking on a quite Herculean contour; others scarcely 
respond to the trainer’s efforts. Between these ex- 
tremes all intermediate stages occur. The environ- 
ment has been the same for all; the response has de- 
pended on the degree to which the muscles and bones, 
heart and lungs, of the recruits have been endowed with 
the machinery which underlies the processes of growth. 
What is true of men is likely to hold for lemmings and 
voles. Environment can select, but there is no evidence 
that it can produce new forms. 

Especially valuable is the contribution which Mr. 
Hinton makes to our knowledge of the evolution of 
the cheek teeth of the various members of the Micro- 
ting, for it is the characters of these teeth which give 
а clue to the identification of fossil species and to 
the evolutionary lines of their descent. The splendid 
series of drawings of skulls, jaws, and teeth by Mr. Terzi, 
and figures of the chewing surfaces of the teeth made 
by Mr. Hinton, render the readers task easy. In 
interpreting the nature of the dental changes, Mr. 
Hinton has been influenced by the teaching of the late 
Dr. Forsyth Major, but most of his inferences are based 
on & first-hand study of extensive series of molar teeth. 
Аз to the accuracy of the facts observed by Mr. Hinton 
in the cheek or molar teeth of voles, lemmings, and 
their allies, there cannot be any doubt, but whether 
or not his interpretation of these facts will hold good, 
one may legitimately doubt. Indeed, Mr. Hinton has 
anticipated such в criticism, for in а footnote to p. 34 
he states: “ Аз long ago as 1914 Winge and I were 
comparing our views on this subject and he told me 
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that I had got everything upside down. No doubt 
others will be of the same opinion to-day.” 

Voles and lemmings have three molar teeth on each 
side of their jaws; the middle molar is sheltered, and, 
in the opinion of the majority of students of dental 
evolution, would be regarded, on the evidence produced 
by Mr. Hinton, as the most conservative and primitive 
of the three. Mr. Hinton is of an opposite opinion. 
What he has demonstrated is that the free ends of the 
dental series, the front end of the first molars and the 
hind end of the last molars, are the plastic points of the 
dental series. One cannot see how an appeal to a 
multi-tuberculate theory of dental origin can explain 
the remarkable additions which have been made at the 
terminal points of the molar series of voles; the 
anterior ‘loop’ of the first lower molars and the hinder 
ends of the last upper appear to have in them the 
germinal properties possessed by the terminal sprout 
of а growing tree. From time immemorial crowns of 
teeth have been fully formed before they come into use. 
It is difficult to see how the manner of chewing or the 
degrée of force exerted in this act can have brought 
&bout the changes noted by Mr. Hinton in the evolution 
of the molars of the Microtinsm. i 

We have reserved for a final paragraph a mention 
of the important contributions which Мг’ Hinton has 
made, and is making, to our knowledge of the recent 
geological history of Britain. For the past twenty- 
five years he has searched the later geological deposits 
of England for fossil traces of the less conspicuous and 
smaller mammals. Їп the late pliocene deposits of 
East Anglia he has identified 13 species belonging to 
4 genera of Microting, the genus Mimomys being the 
oldest and Microtus the most recent of the pliocene 
forms. The high terrace of the Thames valley is 
evidently of the same age as the later Cromerian de- 
posits, for in it Mr. Hinton has: identified three of the 
genera of Microting found 1n the late pliocene deposits 
of East Anglia. In the deeper or older deposits of 
the middle terrace of the Thames valley, fossil remains 
of three microtine genera occur, two of them—Evoto- 
mys and Microtus—being continued from the Cromerian 
honzon, while one—the genus Arvicola, to which the 
modern water vole belongs—appears for the first time. 
Mr. Hinton regards this genus as having arisen by modi- 
fication from the pliocene genus Mimomys. In the 
upper or later deposits of the middle terrace an alto- 
gether different microtine fauna is found—one associ-. 
ated'with a cold climate. Two forms of lemming make 
their appearance, and three forms of vole belonging 
to the genus Microtus, one being the snow vole. 

No doubt this change in fauna corresponds with the 
maximum phase of glaciation; nowhere else in the 


‘recent geological deposits of Britain does Mr. Hinton 
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find any sudden faunistic change—only in the later 
deposits of the middle terrace and of deposits of the 
same age, such as those found at Ightham in Kent,.and 
in the deposits of caves in thé centre and west of 
England. In the lowest or third terrace of the Thames 
valley the microtine fauna of the cold period is con- 
tinued. Traces of the modern water vole appear for the 
first time in quite recent deposits, but it is clearly closely 
related to a late pleistocene vole, distinguished by Mr. 
Hinton as Arcola preceptor, which in turn is closely 
related to the late pliocene genus—Mimomys. Al- 
ready the water vole of Britain is showing signs of 
breaking up into several local varieties—the first phase 
in the production of new species. Clearly Mr. Hinton 
is justified in regarding the -Microtine as being in a 
state of evolutionary plasticity, and he has also demon- 
strated that the fossil remains of this inoffensive and 
unobtrusive group of mammals supply geologists with 
trustworthy data on which to assign recent deposits to 
their proper horizons in time. The Microtinz in their 
evolutionary history serve as geological clocks. Beyond 
a doubt the Trustees of the British Museum were 
well advised when they undertook the publication of 
Mr. Hinton’s monograph. 


Modern Photometry. 


Photometry. By John W. T. Walsh. Рр. xxvii- 505. 
(London: Constable and Co., Ltd., 1926.) 4os. net. 


N his delightful book “ With Nature and a Camera " 
Mr. Richard Kearton wrote (a few years ago): 

“It is wonderful to think that within the confines 
of the British Isles, on the eve of the twentieth century, 
it is still possible to find a man sitting on Friday night 
in & rude semi-underground house lighted only by 
the primitive stone lamp of his fore-fathers of pre- 
. historic times." Не was referring to the primitive 
customs of Borrera in the Outer Hebrides. It is 
only yesterday that light of any sort, however feeble, 
was a great achievement. Then come demands for 
more light, and for enough light. Finally, the request 
is for enough light of the right quality which, by its 
: approach to the properties of daylight, will show 
objects not only in form but also in their true colours. 
In our modern world these questions of illumination 
are of the highest importance; and the relative illumina- 
tion necessary for various purposes has been studied, 
so that in building a factory, say, it will be equipped 
with lamps so arranged as to yield the necessary light 
in the right quantity. The factory owner does not, 
of course, purchase light directly ; he must pay for 
energy delivered by gas or electricity. Nevertheless, 
the study of the most economical production and 
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distribution of the light calls for the development of, 
accurate methods of measuring light quantities. 

The human eye is, fortunately, a very accommodating ! 
organ. It will function more or less satisfactorily over | 


a wide range of brightnesses. Hence the question of; ' | 


high precision in photometry is not likely to. Бе of' 
very much concern to the ordinary user, who will not: 
experience much effect from a four or five per cent.: 
variation of illumination unless he is trying to work · 
with nearly the minimum of light. The demand for] - 
precision comes rather from the requirements of: 


industrial competition in lamp manufacture; ini. 


testing various lamps for efficiency and the effects! 
of ageing ; in the investigation of the various reflectors, 
and screens. Precision spectro-photometry is, how-4 : 
ever, of considerable importance to the user whoj ' 
requires light of daylight quality, and also it is important! ' 
from many scientific and industrial points of view. | 
Photometry is by no means a purely physical орега-!. 
tion. Although the modern tendency appears to be! 
towards the elimingtion of visual methods, this can] 
only be done by a thorough study of human vision.| 
After all, the sensation of light is a purely subjective! 
phenomenon, and it is not to be confounded with the| , 
radiation capable of evoking it. | 
Mr. Walsh’s latest work on photometry reflects thei’ 
enormous growth of the subject during the last few: | 
decades. In his capacities of senior assistant in the( · 


Photometry Division of thé National Physical Labora-; L ge 


tory, and of general secretary of the International; `, 
Commission on Illumination, he has had unequalled' . 
opportunity of becoming acquainted with all sides) 
of the subject; his treatise is in many respects the! | 
most complete and thorough-going which is at present; 
in existence. The chapters include discussions ofl 
all the usual principles of photometry in addition toj 
historical notes, the eye and vision, heterochromatic! 
photometry, colour, physical photometry, and stellar! 
photometry. Each chapter is concluded by & large; 
and complete bibliography furnishing references 
many original papers and books dealing with the; 
subjects under discussion. Without doubt it will be; 
of the greatest value as a work of reference for those; 
who have to carry out photometric operations. The} 
text is concisely and clearly written ; the reader may| 
place confidence in its accuracy. In addition, the! 
diagrams аге numerous and well drawn. | 


Ап adequate criticism of the book is extremely! Ж 


difficult to give on short acquaintance. The scope; : 
is probably wide enough to cover all the Interests ofi а 
а photometric laboratory, but it seems also to make: 
а bid for the interest of the physicist and astronomer. | 
These will, however, find the treatment of photo-: 
graphic photometry somewhat disappointing and brief. | 

RI i 
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One of the problems of greatest interest in modern 
Spectroscopy is the measurement of the relative 
intensities of the lines m-line spectra, and a fuller 
discussion of the photographic methods would have 
been very acceptable. On the other hand, the book 
includes many paragraphs which are quite out of 
place ; such as those giving a highly condensed version 
of the derivation of Maxwell's electromagnetic/équa- 
tions, the thermodynamic discussion of radiation laws, 
and so on. Nobody turns to & book on photometry 
for matters of this kind, especially when they are 
discussed with the aid of complex equations written 
in the ordinary lines of text, where they are hard 
enough to see, let alone to understand. 

The reader must not object to change. Spectrum 
diagrams are all plotted to wave-number; in some 
cases the wave-length diagrams are given as well. 
There are obvious advantages for some physical 
discussions in using the ‘ wave-number,' but for many 
of the present purposes the familiar ‘ wave-length’ 
is entirely suitable and adequate; there seems no 
obvious reason Їог the change from the famihar to 
the less familiar. 

This is not the place to discuss fully the vexed question 
of nomenclature. The reader will, of course, find the 
terminology adopted by the International Commission, 
but in the writer's view the British section made & 
great mistake in translating the French ‘intensité’ 
by the English ‘ intensity.’ In scientific English the 
word ‘ intensity ’ always connotes something analogous 
to ‘energy per unit area,’ but we are now asked to 
exchange the easily understandable phrase ‘ candle 
power ’ (as applied to a source) for the words ‘ luminous 
intensity. Another recent innovation is the term 
‘luminous flux,’ to be substituted for the term ‘ light.’ 
Surely it would have been better simply to be more 
careful and definite regarding the use of the word 
‘light’ rather than to introduce terms which, in 
the judgment of the present writer, show small signs 
of being generally adopted by the English-speaking 
scientific world, whatever is the case amongst photo- 
metric workers. Time and experience must decide, 
but evolution is preferable to revolution, even in this 
connexion. Cannot our specialists be a little more 
Fabian ? 

We may speculate in conclusion that the author 
of such a text-book has at the present time a very 
difficult task. He has a vast accumulation of material, 
very heterogeneous in composition, and a necessarily 
limited personal experience. Although some things 
stand out as secure and stable, there are many methods 
and ideas which are ephemeral and unsound. One 
plan is to include all the information possible, and 
leave it to the reader to take his choice ; another is 
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to adopt & severely critical attitude and reject all that 
is apparently non-essential. Mr. Walsh has at the 
present time avoided both extremes, but it may be 
hoped that the whole subject will henceforth gain 
in coherence and simplicity, and that this may be 
reflected in books of the future. The present book 
will, we feel sure, contribute materially to the healthy 
development of photometric theory and practice. 
L.C. M. 








Philosophy of Emergence of New 
Qualities. 

Гаје, Mind and Spirit: being the Second Course of the 
Gifford Lectures delivered їп the Umversity of St. 
Andrews in the year 1923 under the general title of 
“ Emergent Evolution.” By Prof. C. Lloyd Morgan. - 
Pp. xix+316. (London: Williams and Norgate, 
Ltd, 1926.) 15s. net. 


HIS is the second course of Gifford Lectures 
delivered by Prof Lloyd Morgan, and continues 
the first volume published under the title of “ Emergent 
Evolution.” It should be read in conjunction with the 
earlier volume, otherwise there are parts of the argu- 
ment which might be found difficult to follow. Indeed, 
even with this aid, it is, ıt must be confessed, by no 
means easy reading. But the difficulty arises, in the 
main, from the difficulty of the subject and the pro- 
fundity of the thought ; and those who will make the 
effort to master the argument will find themselves 
amply rewarded. ‘They will be encouraged in this task 
by the appeal that the tone and style of the writing 
must make to al! readers, for the book, as a whole, is 
marked to an impressive degree by the dignity апа 
urbanity of ripened wisdom. І 
Both books deal with that question of the emergence 
of new qualities which is so much ın the centre of 
philosophical discussion at the present time. There 
are significant differences in Prof. Lloyd Morgan's treat- 
ment of the subject from that with which we are 
familiar in other writers, such as Prof. Alexander. We 
may, to begin with, get the impression that Prof. Lloyd 
Morgan recognises many more cases of real emergence 
than most writers. Even within the inorganic world he 
finds several stages. There are distinctively new modes 
of action in the behaviour of the molecule as compared 
with that of the atom, and again in the crystal as 
compared with the molecule. The novelty that occurs 
on the emergence of life is no different in principle from 
these cases Then within the living organism we have 
the emergence of cognitive and reflective reference—we 
must not say mind—and, finally, the emergence of the 
spiritual or religious attitude, which consists in the 
acknowledgment of the working of Divine Purpose in 
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the universe. The differences in detail of these different 
levels are worked out with all the wealth of knowledge 
and reflection that we expect of the author. 

If we continue our comparison with other writers 
we find that, for Prof. Lloyd Morgan, if there are more 
emergents, they are less emergent. What emerges in 
general appears to be rather a new pattern of what is 
already there than any positively new entity. We see 
this when we consider what is said about the place of 
mind in the process. Prof. Lloyd Morgan will not 
allow that mind emerges at any point in the evolution 
of life. On the contrary, mind is there from the 
beginning. He maintains the doctrine of “the un- 
restricted concomitance of life and mind,” and will only 
allow the emergence of new types of action of mind and 
new relations between the mental and physiological sides 
of the vital process. Mind, by which he implies more 
particularly the enjoyment, apparently the conscious 
enjoyment, of the activity of the organism, is there at 
the lowest stages of life. But it is not there as a 
separate entity, with a substantial existence of its own, 
coming in, as it were, from outside and introducing new 
forms of energy. Tbat is the animistic or ' hormic' 
theory, to which Prof. Lloyd Morgan is most resolutely 
opposed. Аз against it, he maintains that mind and 
body are merely two aspects of the same process, “ two 
stories,” as he phrases it, about the same series of events. 
This, in its turn, throws some light on what happens in 
the passage from the inorganic to the organic. It must 
be confessed that on this point we should like a good 
deal more information about Prof. Lloyd Morgan’s 
point of view. But it is at least clear that there is, for 
him, no new entity or new form of energy which emerges. 

The novelty of Prof. Lloyd Morgan’s theory of 
emergence is seen most clearly when we come to deal 
with his view of the object of the religious consciousness. 
For Prof. Alexander and his followers, Deity is a new 
quality that emerges beyond the human level. For 
Prof. Lloyd Morgan, Deity does not emerge.—though 
human acknowledgment of it does—but pervades the 
whole from beginning to end. Divine Purpose ts “ the 
rational order of the cosmos.” There is no supernatural 
and transcendent Being who intervenes at certain times 
or stages. But there is a purpose which is present in 
all that bappens in the universe, and is none other 
than the “rational order” of the whole. Similarly, 
there is no particular point at which a naturalistic or 
scientific account becomes inadequate. That is always 
one way of looking at the facts. But, equally, there is 
always the other way of looking at the facts, which we 
call spiritual, and when we reach this point of view we 
have reached religion. We cannot pursue further the 
subtle, but difficult, argument in which Prof. Lloyd 
Morgan attempts to explain the sense in which he 
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ascribes objective reality to the object of religious: 
worship. Nor can we discuss here the degree to which’ 
his point of view is susceptible of being brought into, 
accord with the ordinary assumptions of the religious; . 
consciousness. | л 
The significance of the whole book is very great. 
To the philosopher it will, perhaps, lie mainly in the: : 
tendency which it shows not to remain contented with. 
the simple acceptance of emergence as a mere brute fact, 
but to try to explain what is involved in it. Some 
might think that the explaining of it here comes VE 
near to explaining it away. At any fate the | 
purport of the argument appears to be to reconcile the © 
acceptance of some form of emergence with the monistic 
doctrine of the substantial identity of all that is, іп 
which Prof. Lloyd Morgan is such а convinced believer. ' 
С. C. Етвір. | 
| 
| 





Our Bookshelf 


Reports of the Progress of Applied. Chemistry. Issued 
by the Society of Chemical Industry. Vol. xo, 1925! 
Рр. 725. (London: Society of Chemical Industry! 
1926.) пр. ТИ 

THE main impression conveyed by this compendious 
work is the enormous activity that is displayed 
in applying chemistry and physics to the whole gamut 
of the arts and crafts. There may be signs here and 
there of radical advances, but, generally speaking, 
elaboration or Ausarbeitung, as the Germans say, 

to be the main feature of present-day work. The fe 

who make a business of studying and card-indexi 

abstracts of technical literature may not require re 

of this kind—for in the main they are little more t 

collated summaries of abstracts and patents—but the 

great majority of chemists who desire to keep abreast 
of the times will find them very valuable. 

The present volume covers twenty-three of the somes‘ 
what arbitrary but necessary sections into which applied 
chemistry has been classified by the Society of Chemical 
Industry ; reports on sanitation and water-purification 
and explosives are omitted, but the section on non- 
ferrous metals which was absent last year has been 
restored to its place in this years volume. A сол- 
siderable number of changes has been made in the 
authorship of sections, one of the most important being 
the collective contribution on paints, pigments, var- 
nishes, and resins, by members of the Oil and Colour 
Chemists’ Association. This innovation has much to 
commend it, and might usefully be extended to other 
sections of an omnibus character; but care must he 
taken that such contributions do not become inordin- 
ately long. The fact that every year sees an extensioh 
in bulk prompts the suggestion that it would be worth 
while to make the experiment of asking authors to deal 
more generally with their subjects: to lay aside th 
&bstracts аз they write, but refer to them for filing ih 

ps and necessary figures after writing. In this way, 
it 1s thought, the contributions would be more readable 
and savour more of original thought and treatment 
than of paraphrasing the abstract literature. 
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-The book under review contains many contributions 


, of high merit, and the general effect is undoubtedly 


` sugar and artificial silk production and on nitrog 


good, though, as usual, there are minor points that 
evoke criticism. In altering the title of the first 
chapter by inserting the word ‘General’ before ‘ Plant 
and Machinery,’ an attempt has been made to justify 
the inclusion in this section of information on beet- 
en- 


_ fixation, topics that are also treated in their appropriate 
ae п this report were labelled ‘Chemical 


Engineering, ' and the material of it were supplied by 
members of the Chemical Engineering Group, its value 


: would be greatly improved, especially if lin 
' were used to clarify, or obviate, verbal descriptions of 


, plant. 


Unnecessary errors in spelling and hyphenation 
аге less numerous than in previous reports, but the 


' inclusion of such eccentricities as ‘steam-line filter? 


г 


‚14 


(р. та), ‘ electroultrafiltration ' (p. 18), ‘ Pittsburg’ for 
Pittsburgh (p. 14), and ‘ Haüsser ' for Háusser (р. 189) 
show tbe need of better editorial supervision.' The 
opinion (p. 87) that synthetic methyl alcohol “ will 
solve the motor spirit from coal problem " appears to 


betray ignorance of the’ fact that methyl alcohol is а. 


very poor motor-fuel; and the following statement 
(p. i9 bears witness to confusion of thought and style : 

е decrease in the amount of tar now being distilled 
in the country may be gathered from the fact that the 
1923 and 1924 quantities were approximately 326 and 


' 353 million gallons respectively." In conclusion, we 


suggest that each volume, should contain a list of the 
errors in its predecessor, and al:o the full titles of many, 


, if not all, of the technical journals referred to in the 
* text. How many chemists, for example, could decipher 


the abbreviations: S. & I. P., R., and J. Inf. Dis.? 


magnétisme. Par Prof. Pierre Weiss et Gabriel 
Foex. (Collection Armand Colin: Section de phy- 
sique, No. 7x.) Рр. viiitars. (Paris: Armand 
Cohn, 1926.) 8-40 francs. 


: ALL who are interested in the important aa of 


magnetism must feel that they owe a debt of gratitude 


' to the authors of this little book. They are both 
: distinguished for the researches which they have 


carried out on the subject, and as their work shows, 
combine skill in exposition with’ the imaginative 


‚ faculty which belongs to the successful investigator. 


In this volume they have aimed at putting the reader 
in touch with recent researches which for the most 


‚ part are to be found only in the original memoirs. 


Consequently they have confined themselves to a 
rapid summary of the definitions and fundamental 
laws of magnetism, though even here the careful 


«© reader will find much to repay study. Questions, such 


as the experimental téchnique and industrial applica- 
tions, which have been discussed m previous works, 


^ have been left on one side. 


To present the results of research in а coherent form 


. is no easy task when they cover such a wide domain, 


but the authors have been successful in а high degree, 
and bave shown how the experiments are to be 
interpreted by means of thermodynamics, statistical 
mechanics, and the anisotropy of crystals. A study 


' of the magnetic properties of matter leads inevitably to 


: the problem of the constitution of the atom, and thus is 


| related to the most fundamental questions of present- 
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day physics. To a certain extent the phenomena .of 

etism are in good ent with the atomic 
models which are demanded by the facts of radio- 
abtivity and radiation, but there are stil unsolved 
problems. The theory of quanta leads to an elementary 
magnetic moment which is almost exactly five times 
the magneton deduced by Weiss from the ental 
results. As the volume under notice bears the date 

1926, we might have expected some account of the 

recent work of Sommerfeld and others, which serves 

to throw some light on the discrepancy. The final 
chapter does, however, contain a description of the 
quantisation of orbits in three dimensions and the 
confirmatory experiments of Gerlach and Stern. 

h most students of physics are able to read 
scientific works in French, an English translation, if 
accompanied by some additional matter, would prob- 
ably be welcome. 

Kalkfrage, Bodenreaktion und Pflansemwachstum. Von 
O. Arrhenius. Pp. vii+ r48. (Leipzig: Akademische 
Verlagsgesellschaft m.b.H., 1926.) 8 gold marks. 

А LIST of those who have set forth their views on 

some aspect or other of the reaction between lime and 


| soil would be an almost complete list of the world's 


soil chemists. It is not only—perhaps not chiefly— 
because of the economic importance of the liming 'of 
soils that so much scientific work and thought have 
been given to the matter. Economic considerations 
undoubtedly brought about the inception'of the work 
(and still remain in some quarters the diplomatic 
excuse for its pursuit), but the enormous development 
of the work is in large measure the result of the sheer 
fascination of an elusive problem, which seems to be 
more complicated with each step taken towards its 
solution. | 

In his survey of the problem, Dr. Arrhenius gives 
& brief and somewhat critical review of the opinions 
held by soil chemists and ecologists on the relation 
between:plant growth and soil acidity, and of the: 
multiplicity of experimental methods which have been 
invoked in the study of the subject. We recognise 
the difficulty of giving an account of a subject with 
so many aspects, particularly when there is great 
divergence of opinion about the relative significance 
of those aspects, but it is not easy to understand the 
omission from the book of an account of the work 
of Hissink and of Gedroiz on the relation of exchange- 
able calcium in the soil to the liming problem. The 
conceptions which have arisen from this work are well 
known to be playing a prominent part both in the 
scientific study of the liming question and in the 
solution of economic problems of farming. It is to 
be hoped that in a future edition some account of this 
aspect of the work will be given and the appropriate 
additions made to the otherwise valuable and extensive 
bibliography. 

A feature of the book is a concise account of the 
work—to which the author has himself-made important 
contributions—of the observed relation between the 
weight of crop and the hydrogen ion concentration of 
the soil. Not all soil chemists and ecologists are able 
to agree with Dr. Arrhenius about the significance of 
this work and the validity of the conclusions -drawn 
therefrom, but this account will be valuable both to 
its exponents and its critics. N. M. Comper. 
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Colloid Chemistry: Theoretical and Applied. By 
Selected International Contributors. Collected and 
edited by Jerome Alexander. Vol. т: Theory and 
Methods. Pp. 974. ew York: The Chemical 
Catalog Co., Inc., 1926.) 14.50 dollars. 


Mr. ALEXANDER, with the aid of sixty contributors of a 
dozen different nationalities, has made a gallant attempt 
to produce a comprehensive treatise on colloid chemistry 
in English. His success may be measured by the mass 
of useful material which is here presented, though the 
arrangement does not always make it readily available. 
The more general papers, for example, Harkins on 
surface energy, Hardy on lubrication, Freundlich on 
adsorption, Gibbs on aerosols,and Hatschek on viscosity, 
are models which might with advantage have been 
followed by some of the less eminent authors. The 
detailed discussion of any particular piece of experi- 
mental work is only permissible in a book of this kind 
` when some very general principle is thereby illustrated, 
and on these grounds some half-dozen of the papers 
here printed should be relegated to the ordinary 
journals; their inclusion tends to produce the atmo- 
sphere of a Festschrift. Again, the actual matter of 
some of the articles is already available elsewhere ; for 
example, that of Millikan on measuring the electrons, 
and the unduly long account given by Von Weimarn 
of his theory of the colloidal state. It is to be hoped 
that in the two volumes to follow the editor will be 
less ‘merciful, even though his contributors write 
without hope of reward. 

The ingenuity with which this mosaic of essays covers 
the field of theory and method is remarkable, but it is 
curious to find that the fundamental process of dialysis 
receives only а casual mention in two places. Recent 
developments in the use of electrodialysis are also 
neglected. No pains have been spared to provide 
adequate bibliographies, diagrams, and indexes, and 
with some patience in use this volume will form а 
valuable addition to the shelves of the colloid chemist. 

P. С. І. THORNE. 


Pflanzen als Gesteinsbildner. Von Julius Pia. Рр. 
ҮШ + 355. (Berlin: Gebrüder Borntraeger, 1926.) 
19:50 gold marks. р 


Tuis book, which is founded in part on lectures de- 
livered at the University of Vienna, aims at providing 
& comprehensive treatise on plants as rock-builders. 
It is intended both for geologists and botanists, but 
the whole mode of treatment 1s botanica] rather than 
geological. The account of the Bacteria and Alge, 
with which the book opens, will be useful to many 
students, though the amount of botanical detail in- 
cluded seems scarcely relevant to the main purpose of 
the book. Indeed, before the Cormophyta are reached, 
the reader can scarcely fail to become aware of a certain 
lack of proportion in the scheme of the work; nearly 
half the volume is devoted to the Bacteria and Alge, 
while about the same amount of space is deemed 
sufficient for the higher plants from Bryophyta to 
Angiosperms. Even within the latter section of the 
book, the space assigned to different topics seems to 
have been allotted with little regard to their relative 
importance. Less than & dozen pages, for example, 
аге &ssigned to the Coal-measure flora, whereas more 
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s JL. 
than forty are devoted to marsh and moorland plants 
of the present day, which are included on the strength 
of their function as peat-formers. И 

The book is lavishly illustrated, the figures being 
mostly taken from well-known sources, which ‘аге 
cited. It may seem ungrateful to quarrel with sucha 
wealth of excellent drawings in a book which hak, 





to a certain extent, a popular aim, but one cannot but : 


regret the space consumed by figures of some fifty 


flowering plants of the present day. The student,',. 


whether of geology or botany, would willingly have, 


dispensed with some of these pretty pictures in favour 


of fuller bibliographies, especially in connexion with tlle P 


chapter dealing with coal and its origin. ( 


The Psychology of Social Institunons. By Prof. 


C. Н. Judd. Pp. ix + 346. (New York: 


The 
Macmillan Co., 1926.) 4. 6d. net. : 


i 


* THE purpose of this book is to concentrate attentióń . 
on the fact that social influences are of tbe highest ' 
importance in determining the character of human : 


thought and conduct.” То instincts and other inborn 
traits the author attributes little importance. Thi 
point of view now meets with widespread approval, 
and it is not proposed to 
can be little doubt that the older social psychology, 
founding itself upon observation of the individual, 
over-emphasised the rôle of the so-called instincts of 


gregariousness and acquisition and the like. Whatever ' 


may have been the case with regard to the origin of 
institutions in respect to the part played by instinct, 
there is no question but that the vast accumulation 
represented in our social heritage now predominates 
in determining social conduct in general. Prof. Judd’s 
book is to be welcomed in that it provides for the student 


an examination of certain social institutions at some . 


га, during the course of which this point of view 
is ke 


pt continuously to the fore. But it cannot be: 
said that the book contributes anything definite , 


towards the solution of the numerous problems: con- 
nected with tbe whole subject. It may be replied 
that this was not its p , &nd if this is so, then 


it has certainly fulfilled its limited object in driving .- 


home this one important lesson. A. M. С.-5; 


р 
British Birds. Written and Illustrated by Archibald 
Thorburn. New edition. In 4 vols. Vol. 3. Pp. 
x+168+48 plates. (London: Longmans, Green 
and Co., Ltd., 1926.) 165. net. i 


ad 
Tue third of the four volumes of Mr. Thorburn’s new 


book on '' British Birds " has now appeared, and fully. 


comes up to the standard of its predecessors. “It ` 
contains a further series of coloured plates of high merit, 


although а few, such as that of the lapwing, аге 


decidedly less happy than the majority. We are glad . 


to see that the female plumage 18 portrayed in very 


many cases, as is certainly necessary with such birds аз. 


ducks and game-birds, two of the principal groüps 
dealt with on this occasion. Both sexes of the ptar- 


migan are shown in each of their three des a ue S 


We could wish, however, that the nestlings also | 
тоге often been included in the plates, as has here been 


so successfully done in the case of the ringed and golden . 


plovers. - | 


with it here. There - 


о September 25, Dr. Harold 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or amy other part of NATURE. No notice is 
taken of anonymous communications] . 

Early History of Gaseous Adsorption. 

Tue publication in a recent of Proc. Roy. Soc. 
es Sept. 1) of excerpts from the memoir of 1863 by 

. R. Angus Smith of Manchester, on “ The Absorp- 
tion of Gases by Charcoal—ii )," by the initiative of 
Mr. S. Lenher, calls to mind Angus Smith's service in 
collecting, with the help of James Young of Kelly, 
the scattered scientific papers of his friend Thomas 
Graham, in 1876. No more attractive account of the 
ner, ар osophy of the atomuc theory exists 
than the short introduction which he prefixed to that 
volume Physical chemistry was then being born, 
and the relevant ideas about atoms and the aether 
were in the fo und. 

The John Hunter whose paper (Jowrn. Chain. Soc., 
1865) 18 referred to by Mr. er was, I doubt not, 
the assistant trained to this kind of work by Thomas 
Andrews at Belfast, who died young In Andrews' 
address to the Chemical Section of the Bntish 
Association in 1871 (“ Scientific Papers," ed Та and 
Crum Brown, p. 348), which was a survey of the main 
recent advances, he devotes а paragraph to the work 
of his assistant. с 

“Hunter has given а great extension to the 
earler experiments of Saussure on the absorptive 
power of charcoal for gases. Cocoanut-charcoal, 
according to Hunter’s experiments, exceeds all other 
varieties of wood-charcoal in absorptive power, taking 
up at ordi pressures 170 volumes of ammonia 
and 69 of carbonic acid. Methyhe alcohol 1з more 
largely absorbed than any other vapour from 90° to 
127°: but at 159° the absorption of ordinary alcohol 
exceeds it. Cocoanut-charcoal absorbs forty-four 
times its volume of the vapour of water at 127°. 
The absorptive рота is increased by pressure ” 

One recalls that the late Sir James Dewar, who 
presented to science the technique of charcoal 
absorption at low temperatures, t his earlier 

ears at Edinburgh, where the work of Andrews would 
be {familhar through his friends Crum Brown and Tait 


JOSEPH LARMOR 
Cambridge, October г. 





The Structure of the Continents. 

IN his letter on this subject published in NATURE 
Тейтеув c&utiously 
favours the possibility that '' the basaltic му below 
the granite may be in a State, as Daly has 
suggested," an к on to айа that the under- 
lying layer may be dunite. The evidence in 
favour of this view 18 based on: 

(a) Earthquake records which show that compres- 
sional waves are transmitted through the up ayer 
with a velocity of 5.6 km./sec.; through the lower 
layer with a velocity of 7-8 km /sec., and ee 

е 


| an intermediate layer with a velocity (measura 
‹ 1n one case onl 


) of 6-2 km. [sec. 

(b) The work of L. H. Adams and R E. Gibson 
(Proc. Nat Acad Sa, May 1926, p. 275), which gives 
the velocities calculated from the observed compres- 
sibilities and депаіез, at preesures began ara to 
depths of about 30 km., as 6-45 km. /sec. for tachylyte 
(basaltic glass) and 8-2 km /sec. for dunite (peridotite 
com mainly of olivine). As these results refer 


| to ordinary temperatures, those corresponding to the 
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temperatures below the granihc crust would be a 
little less. 

The possibility of a layer of basaltic glass between 

{е and dunite—both e rocks-—seems 
improbable on general grounds. If the basaltic layer 
be glassy, then one would expect the dunite also to 
be glassy, ın which case the velocity of compressional 
waves would probably be less, instead o ter, 
than that within the lower la of the continents. 
On the other hand, if the dunite be crystalline, then 
the basaltic layer should also be e, particu- 
larly as its existence is referred to differentation due 
to the crystallisation and sinking of olivine; for if 
olivine could it is difficult to imagine con- 
ditions which would inhibit the crystallisation of 
pares апа о (or a high-pressure equivalent). 

ut in this case the velocity of compressional waves 
would be 6-9 km./sec. от more. Evidently all that 
can be safely deduced from the evidence 1s that the 
basaltic layer 1s not mainly composed of gabbro. 

There 18, however, an alternative in thon of 
the intermediate velocity recorded by Jeffreys which 
should not be overlooked L. Н. Adams and E. D. 
Wilhamson (Journ. Framkhm Inst, Apnl 1923, 
р 520) have calculated the corresponding velocities in 
syenite and granodionte at 6:2 km Joc , and in 
diorite at 6-4 km /sec. If, therefore, the te of 
the upper levels of the continents own into 
dionte, a reasonable lanation of the intermediate 
layer is forthcoming. а recent paper (Geol Mag., 
Гау 1926, p 317) І presented chemical and petro- 

ogical evidence supporting the hypothesis that the 
continents were originally of granodiorite composi- 
tion, and that as a result of igneous processes, mainly 
in pre-Cambrian time, the upper levels have become 
more granitic, leaving a complementary differentiate 
of dionte in depth. hypothesis 13 in accordance 
with the great abundance of diorites and andemtes in 
zones of later mountain folding, and with the absence 
of any widespread intrusions of post-Cambnan 

anites comparable im their regional extent with 

ose that preceded them in pre-Cambnan time. 

If the intermediate layer of Jeffreys be identified 
with diorite instead of with basaltic glass, then the 
basaltic layer should exist in the high-pressure crystal- 
line facies of eclogite. Unfortunately, the compres- 
sibihties of garnets or eclogites at diferent pressures 
have not yet been determined, but 1t seems probable 
that the velocity of compresaional waves in eclogite 
would not differ seriously from that in dunite. A 
layer of eclogite passing ually down into dunite 
at some unknown dep would then satisfy the 
seismic, petrological, and isostatic evidence. In view 
of the great importance of testing this interpretation 
1n the most direct ble way, I have expressed to Dr. 
L. H. Adams and colleagues my hope that they will 
add to their work on basaltic glass and dunite a similar 
investigation of the elastic properties of eclogite. 

A further objection to the identification of the 
intermediate layer with basaltic material, whether 
glassy or otherwise, arises from its shallowness in the 
crust If, as Jeffreys suggests, ıt extends from a 
depth of 10 or 15 km. toa th of 20 or 30 km, then 
it 18 difficult to understand how it could ever be 
raised to the high temperatures implied by the great 
extrusions of plateau basalts which from tune to 
time in geological history have overwhelmed enor- 
mous areas in different parts of the world This 
difficulty is relieved by the conception of an eclogite 
layer extending downwards from a depth of 20 or 
30 Еш. into a region where the temperature 1s higher 
and heat of radioactive origin can be accumulated. 

ARTHUR HOLMES, 

The University, Durham, September 25. 
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Science and Psychical Research. 


epe it mace iy be gated me т руа 
perhaps a little space may be granted me to reply to 
a number of letters which have & 1n the recent 
issues of NATURE, from the pens Bryan Donkin, 
Mr. Campbell Swinton (3 шаш. ‚ала Мт. E3 J. Dingwall. 

' Some of the confused thinkin g иесше їп these 
letters may perhaps be stopped if I explain the genesis 
of the al article which has provoked the dis- 
cussion e editor of NATURE ed me to write a 
review of Sir Arthur Conan Doyle's book from a 


scientific vi int, and I said I would try to do it. 
After through the two volumes very carefully, 
I concluded that there was no scientific about the 


book. I do not care for merely destructive criticism, 
as I think that & badly written book is its own worst 
condemnation. Also I am not so far -removed 
from youthfulness as to have forgotten what I owe to 
the talented author, for giving us, 1 , “ The 
White Company ” and the adventures of the immortal 
Sherlock Holmes. So I told the editor that I had 
decided not to undertake the task. He then suggested 
to me that I should write an '' essay review that 
ig, using the book as a peg, 1 should hang upon it a 
dissertation on а cognate subject of scientific interest, 
namely, psychical research accepted this offer, and 
chose the subject which has started the present 
discussion Apparently ıt sufficed for some minds to 
draw the conclusion that, because my essay was hung 
upon a spiritualistic peg, therefore psychical research 18 
the same thing as spiritualism! No doubt, if I had 
written an egsay review on the subject of evolution, 
hanging 1t upon a book on neo-Lamarckism, let us say, 
аз а peg, the same of mind would deduce that this 
indicated that evolution was the samo thing as neo- 
Lamarckism ! 

That psychical research and spiritualism are not at 
allte овон оен ted. Ithink, 
if we take the cases of two famous exponents of 

chica] research already more or less discussed in 
ese letters. І refer to Lodge and Richet. Both are 
admittedly researchers of the first rank. 
Lod md so a spiritualst, Faving come to the 
conciusion that survival is proved írom his in re- 
tation of the facts of psycbical Richet, 
саар the truth of the same set of facts, but inter- 
ыс em from red E 18 still а 
ind ot ' super-materialist,’ absolutely and irrevocabl 
to the spiritistic hypothesis, асы he holds is 
disproved by some of the very facts of inen 
research | Could. anything be plainer, tben, 
ene things dcs and spirituahsm are two reri 
What should we say of the men- 
tality that prem biology with neo-Darwinism or 
with neo-Lamarckism ? t are we to think of 
those who confuse a line of experimental research with 
one of the hypothetical conclusions which, in the 
RP. of only & portion of the researchers, arises out 
it 

Let me now reply more particularly to Mr. Campbell 
Swinton, who has been а fair and, on the whole, 
courteous opponent, though sadly tempted at times, 
Ifear, to let out and вау what he really feels. Perhaps 
I may be ready to meet him half-way in his criticism 
that the medium is not absolutely comparable with 
the mucroscope or the chemical balance; I ought 
perhaps to have used a closer simile and likened the 
medium rather to the catalytic agent, the presence of 


which is essential to the production of the phenomena. 


in certain of chemical change. What I wanted 

to bring out, and what I still maintain, is that a 

.gennine medium is not асчовіу a participant in the 

experiments; the phenomena are produced through 
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some вхівніві action of his subconscious mind, but not i i 
by actıve volition on part. 

Mr. Campbell Swinton ought to know that a set of | 
negative results in an experiment does not prove 
&nything when confronted with even a single well- | RE 
authenticated postive result from the same experi- | 





ment. How many times have we, who have tau ELS 
chemistry in schools, seen some of the most 
рч expenments fail to succeed, to the grea 

ht of the assembled class ? Yet, once the ойе: 

is obtamed, the acute mind of the boy knows вї'г. 

once that the negative results are cancelled, and one | 
good demonstration is enough for him. It is only ! 
muddled thinking of the adult mind which persists in - 
quoting a series of negative results as decisive. 

As psychic photography, the decisive; 
positive result, in my ороп, has never yet been | 
obtained. So, in this particular case, I entirely 
with Mr. Swinton that there is а мей probability that | 
there is nothing in it. Many psychical reseatchers | 
think the same; but spiritualists, on the whole, believe ; 
the opposite. The question could be settled once for! 
all, to everybody’s satisfaction, uf one of the re nd | 

| 


photographic mediums would consent to experiment 
under absolute test conditions ш which he would not 
be allowed to handle the plates or to have access to] ` 
them at any stage of the ings. But I venture | 
to think that it will ee зету ne time before any | 
such thing as this is likely to happen. 

I think rt 18 rather hard that all my critica should ; 
waste so many words on trying to prove that I ama. 

iritualist and that itualism 1s а delusion If any | 

them had come the National Laboratory of: 

ical Research last week they would have heard ; 

my address on this very subject, in which I took the: 
stand that the spiritistic hypothesis does not fit in witb !' 
all the known facts of the case, and pleaded for a more 
thorough and pad study of the phenomena, with 
the view of fin & general theory '' which should, 
harmonise all the verable facts in the same way 
that Darwin's cut theory of Evolution harmonised’ 
all the known facts of biology." Surely Mr. Swinton, ! 
at any rate, will concede that I have never diverged | | 
from that view in the whole of this long discussion ? 

І am sorry that Mr. Swinton departed a little from ; 
the high level of his debate in the last paragraph óf j 
his letter 1n NATURE of September 25. The words. 
suggestio falsi sound, to my ears, somewhat offensive, | 
especially as the idea behind them has been derived ; 
from the second-hand information of muischief-makers, ' 
and has not been verified by Mr. Swinton himself ; 
There are more than six hundred firms, aseociations,. | 
and companies in the London Telephone DE 
ий names beginning with the word ' national ’ | 

need say no more than that we сац justly claim | 
to be quite as national in our organisation and outlook 
as most of them But as an excuse for refusing my : : 
муа the objection to the word is surely puerile : 
does not Mr. Swinton say that he has never in his | 
ie ben ca dence and never intends to go to one ? į 
r would have preferred this direct statement to the, 
somewhat unlind апа unworthy innuendo which he: 


- makes ınstead. But, in any event, Mr. Swinton stands | | 


self-confessed as an illustration of the type of scientific , ' 
man about whom I wrote my article, namely, the man { 
who ts “ an unscientific attitude to the subject ! 
of psychical. research." І claim that the letters | 

written by him and my other correspondents fully! — 

prove my point. | Ж, 

Mr. Swinton's remarks in his last letter, published 

in NATURE of October 9, are entirely correct and in| 

еса with my own views, except for his last, 

‘ph. I never classed Richet Crookes and | 

[deo as a spiritualist " but ina аз а md 

1 

i 

l 

! 


to 
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researcher То do so would be ‘‘ most misleading ” if 
I had been dealing with spiritualsm, but I was not 
The title of my essay was “ Science and Psychical 
Research," not ' Science and Spiritualism.” Му 
+ plea to men of science 18 for a more scientific attitude 
of mind towards psychical research, not towards 
spiritualism. 

Sir Bryan Donlan has gratuitously given his own 1n- 
terpretation to the words '' supernormal phenomena,” 
thereby ruling out all those manifestations which I 
consider to be the key to the whole situation. I have 
more than once stated that I do not know the difference 
between trance and sleep. If Sir Bryan does, will he 
please tell us? If he does not, why does he take up 
an attitude which will forever por the problem 
Беш solved ? If some of our leading medical men 
Й spare а little time, even though they be, as I 
am, hard-worked to the very lmit, we should soon 
know something about this mediumistic state But 
I have seen excellent supernormal phenomena pro- 
duced with the medium wide awake and absolutely 
controlled and immobilised in good lght, so the 
question as to what trance may or may not be does 
not touch the essentials of my argument. Sir Bryan 
cannot have it both wa Kk he 13 opposed to the 
scientific examination of the trance state, then he takes 
an unscientific attitude towards this phenomenon and 
18 another of those to whom my article was addressed. 
But if he thinks ıt ought to be studied, then he should 
id himself on my side in this discussion. 

. Dingwall, I can surely claim, agrees with me, 


for he uses my very words in his last p ph Не 
says, '' There 1з a good case for the scientific study of 
That is 


what are called bi eter phenomena ” 
exactly what I said too! But the rest of his letter 
shows clearly what he wanted to арр, namely, that 
Dr. Tilyard had not seen enou supernormal 
phenomena to enable him to judge rightly. I concede 
readily that I have not seen an like so much as 
Mr. ERR if he were logical, he would a fortsori 
exclude Mr. Swinton and most other men of science 
{тош this discussion, as they have not even seen as 
much as I have seen Why pick me out and leave 


them ш? : 
Mr.. Din asks, very pertinently, “ Сап Dr 
Tillyard us of any single medium who can produce 


some simple baal under conditions which render their 
normal reproduction impossible? " Yes, І can. 
Stella C has pi eee both in my presence and in 
that of many others, produced such raps inside a close 
Pugh Table at a distance from herself Mr Dingwall 

ill doubtless criticise this experiment, as he has done 
to me personally, on the ground that, as the box is 
closed, nobody could see what was going on 
inside it Yet, in his report on the Margery medium- 
ship he says that he particularly requested that the 
phenomena should be done inside a closed box, and, 
when this request was refused, he regarded it as 
highly suspicious Їп other words, Mr. Dingwall is 
always ready with an argument against any particular 
experiment, even though his objections mutually 
destroy one another 

I would like to assure Mr. thatitis not the 
number of séances that & man attends, but his capacity 
to draw definite conclusions, which really matters. 
Mr. Dingwall has attended hundreds, but he is stili in 
a mental fog, just hke the schoolboy whom we ail 
know, who may be given an ent to do many 
times over, but can never make а clear deduction from 
it. 1 аш quite content with the eight séances which 
I have attended. In two of them, undoubted evidence 
of fraud was easily discoverable. In one other there 
was no analysable result In the other five, with 
three different mediums, definite supernormal results 
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followed under strict test conditions. In other words, 
I have obtained, five Himes over, a definite proof that 
анода phenomena do undoubtedly occur, and 
во I join the ranks of those who, like Lodge and Richet, 
are convinced of this fact. No amount of negative 
evidence can outweigh these positive results. Let me 
also assure Mr Dingwall that I am not very hkely to 
add largely to my chic experiences, not being a 
hunter after sensations. I have seen Sur Ernest 
Rutherford’s experiment on the bombardment of the 
atom demonstrated twice It 18 enough. I accept 
the fact that the atom can be broken up, and no longer 
desire to go on attending lectures which keep on 
proving the same thing. I have seen supernormal 
phenomena in abundance produced at five controlled 
séances It'is also enough to convince me that they 
occur What із the true explanation of them remains 
Мо копу нра according as the 
evidence may unfold itself in the future, I may yet 
find myself with either Sir Olver Lodge or Prof 
Richet 

Finally, let me seein plead for a more scientific 
attitude of mind on the part of men of science towards 
psychical research Perhaps I may live to see it, uf I 
succeed in attaining the allotted ереп. 

J Тплулнвр. 





REFERRING to the discussion on this subject in 
previous issues of NATURE, might one ask: Is there 
not confusion regarding the arms of science and of 

chical research, which at present are fundamentally 

milar? We know that the object of experimental 
science, as distinct from philosophy and mathematics, 
18 to obtain control over the energies of Nature by 
learning the l&ws inherent in matter; that science 
has never set a limit to the varieties of matter; that, 
consistent with its purpose, it accepts facts as it finds 
them, and that its function, qua science, has never 
been to prove a pron conceptions. Some of us 
forget, however, that the elementary conditions 
essential for the pursuit of its object are not com- 
patible with the objects and conditions of psychical 
research. By way of contrast a simple statement of 
scientific requirements might be made as follows : 

I The first two indispensable and interdependent 
factors in any scientific problem are the trained re- 
search worker and something to be examined The 
Hung to be examined may not have been contacted 
by ail the Dp n senses, as, for example, electricity ; 
but it must have been experienced by means of one 
sense-faculty, at least, before it will come to the 
attention of human beings or within the range of 
scientific research (Scientific instruments are merely 
the extension of our physical senses) “It was not 
necessary to prove the existence of electricity, the 
problem was how to induce, and second, how to 
control or direct it 

2. It 13 essential for real scientific research that 
the matter investigated be, to some extent at least, 
under the control of the investigator, and this 1s 
possible only through his knowledge of the laws 
which describe the action of energy under certain 
а conditions, 

3 ence has advanced each step in its progress on 
the knowledge of jaws Md» a Much 
was known concerning the chemical elements and 
conductive materials before electro-chemical pheno- 
mena could be investigated. Every factor in an 
experiment cannot be new. 

4. Science requires for each advance a working 
hypothesis or theory about what 1з next to be dis- 
covered. The theory may be proved wrong, but: 
nothing at all can be attempted in fresh fields without 
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a tentative supposition, a temporary theory which 
suggests a particular hne of mvestgation, or some 
reason for doing one thing rather than another. 

Now, the phenomena described as ‘ psychic’ 
cannot come within the purvey of science if we accept 
the conditions given above. Men of science cannot 
examine some non-existent to them, and of 
which, consequently, no data exist, for there 1з then 
no basis for a inni It ıs impossible to under- 
take to ‘test’ that about which we know absolutely 
nothing.\' Thus a Gilbertian mtuation arises when it 
18 pro to examine ‘psychic phenomena’ 
scientifically (1) The matter to be tested has as 

no exstence; therefore (2) we know no laws 

y which its action could be induced; (3) we have 

no theory ing its nature, laws, or cause; (4) we 

cannot control its production, (5) we do not know 

the nature of the medium through which it is pro- 

to attempt to induce the phenomena; and 

6) the investigator cannot control or direct the 

energies which supposedly must operate to produce 
results. 

Before science can enter this field there would have 
to be (т) an acknowledgment, derived from experi- 
ence, of the reality of psychic phenomena; (2) the 
formulation of а -scientifio theory or working 
‘hypothesis of the possible laws inherent in the matter 

the phenomena, and (3) some means found by 
which the experimenter could control the operations 
of the iment. One does not by this preclude 
the possibility of prediction by mathematical science 
of the existence of a kind of matter hitherto unknown, 
a hypothetical state of organic matter, acting under 
electro-magnetic laws, analogous to inorganic states 
of invisible electro-chemical matter Such a pre- 
diction could arise only from a more exact knowledge 
of physiological and psychological activities, but 
the first step in a true scientific investigation of 
‘psychic phenomena’ cannot be taken unti some 
deduction or other 1s attempted. It 1з necessary, 
therefore, for serious investigators of this phenomena, 
who affirm its existence, to state a case, to enunciate a 
working hypothems not contradictory of the funda- 
mental principles of exact science. The collection 
of instances and theones thereon, or hit-and-miss 
е ents 1n the vague expectation that something 
wail be discovered, have never, and could never, in 
themselves, evolve a science Terms used should be 
defined 1n such a way as to conform to the ‘ uniformity 
of Nature,’ which 18 the one great deductive theorem 
of science. We know, however, that, although man 
is included in Nature 1п the largest sense of that term, 
science has as yet gained control only of energies 
latent ın the mineral forms of existence and of states 

ecedang mM LU The energies of the 
orms that , +6. of plants, animals, and man, 
have not been made subject to exact science. We 
have no practical knowledge of the laws that originate 
organic forms &nd govern their growth. Further, 
no man of science can alter the temperament or 
constitution of a human being, nor can he tsolate 
Sensations, emokons, or his from extertor influence 
and regulais thom according to prescribed formula 
Hence, scientific attempts to isolate a ‘medium’ are 
childish. Equally puerile are ‘tests’ by measuring 
instruments. The vacuum tube preceded the measure- 
ments of the phenomena of modern physics. What 
is to be the vacuum tube for раслый Ec x ? 

WwW. W.L. 


How can the methods of scientific research be 
орана to the subject of the spirit world, which is 
ої such post-vital interest to us all? To do so under 
existing conditions 18 generally impossible and always 
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difficult. Faraday wrote to а fnend : “ I have been 
busy turning the tables on the table-turners." That 
statement was based on the results of definite ехреп- 
ments carned out under his own conditions. 

In present circumstances, to follow Faraday’s 
&XAID lo and apply science to psychics is not easy. 
Would any mana of importance take his medium , 
to the Royal Institution and submit without reserve . 
to laboratory conditions ? : 

Cannot the difficulty, uf it does exist, be overcome 
by the use of scientifically trained mediums ? 'Sup- 
pose, for example, prominent spiritists were engaged, 
in the first instance, to examine the staffs of colleges 
and scientific institutions throughout the country. It 
1з probable that from such plentiful material a suf- , 
fiaent number of mediums of even moderate power 
could be obtamed, when it is remembered that from 
one family alone a father, two daughters, and a son- 
in-law were all able to practise successfully аз. 
mediums. It would be desirable to exclude all who . 
already have committed themselves intensely, those 
whose interest is ы ачу, writers of imaginative · 
articles for profit, those who seek prominence, and ' 
those imbued with the spirit of mischief. ' 

Grven the willing medium whose sole interest 15 
science, and given surtable laboratory conditions, it , 
should be possible to test the scientific basis of the : 
claims of spintists. It might even be posmble to ! 
entice a ghost between crossed Nicols . 

James WEIR FRENCH. 

Anniesland, Glasgow, W 2, 

October 6. ; 





Transmission of Stimuli in Plants. 


Tue transmission of stimulation past a discontinuity 
has been demonstrated 1n Mimosa by Prof. Ricca and ; 
confirmed by Mr. Snow and others. On the other ' 
hand, Sir J. С Bose has stated (NATURE, vol 115, | 

an. xo and March 28, 1925, and also Proc Р. S.. 
ies B, 98, p 290) that he was unable to obtain this 
result. ' 

I have for some tıme past been engaged in work ' 
on the transmission of stimulation in Mimosa pudica. 
Apart from шу main hne of work, and more as a 
matter of interest than from any doubt as to its' 
validity, I have attempted to repeat this ent | 
The method used was that described by Mr. Snow. 
(Proc. R. S., Series В, 96, р. 349) ın which the two: 
parts of the shoot are conn together by & piece, 
of water-filled rubber tubing. ‘ 

The direchons given by Mr Snow were followed : 
carefully, but for a long time І was not successful in : 
obtaining the transport of the stimulus past the cut, 
although the experiment was repeated on a number ' 
of different occamons. The cause of the failures was ' 
finally found to be апе to minute bubbles of air which . 
emerged from the pith as the tension in the water’ 
increased. These bubbles collected in the space' 
between the cut surfaces and interrupted the con- 
tnuity of the water separating the two portions of’ 
the shoot. In Mr Snow's experiments this effect, 
does not seem to have been encountered, but possibly 
Sir J. C. Bose's failures are to be attributed to this 
cause. Itmay be of 1nterest to describe & method which , 
I have found successful in avoiding this difficulty. 

A shoot was cut into two halves under water and. 
the portions placed in a beaker of water in such a way 
that the two freshly cut surfaces were completely 
submer The beaker was then put into a large’ 
empty desiccator from which the air was exhausted . 
by means of a vacuum pump. In this way ат was. 
removed from the intercellular spaces of the pith of 
the cut internode and, when air was readmr to: 
the desiccator, these spaces became injected with 
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water. The орон of the shoot were removed 
and connected water-filled rubber tubing in the 
usual way, the two cut surfaces being brought very 
close together. The whole shoot was then supported 
пп ær in a horizontal posrtion, the basal end being 
immersed in water. АНет a resting od of two 
hours, to enable the shoot to recover its normal con- 
dition, it was stimulated by the application of в flame 
to а basal internode. 

On the two occasions on which the ent 
was tried, using the above-mentioned method, the 
stimulus affected, first of all, the leaves on the basal 
portion of the shoot, and them, after a pause of more 


than one minuto, it traversed the water-gap and affected 
the leaves in the apical portion For example, in 
one case, the two leaves 1n the basal mo after 


sec. and 8 sec. ively, whie beyond the 
disco ntinuity the times at which the leaves moved 
were I m. IÓ 8., I M. 49 8., 2 m. 2I 8., and 2 m. 29 8. 

If Sir J C. Bose t his experiments, using 
the precautions mentioned above, I am sure that he 
will be able to convince himself of the need of modify- 
ing his statements (NATURE, vol. 115, Jan. то, 1925) 
“that the tion-current has nothing to Ф 
with the conduction of the excrtatory impulse” 
and that “ths conducthon 15 a phenomenon of pro- 
pagation of protoplasmic excitation.’’ There is no 
doubt that the stimulus can be carried across a dis- 
continuity by means of the transpiration current, 
and that in case, at any rate, the conduction has 
nothing to do with '' the propagation of protoplasmic 
excitation.” 

It is somewhat that Sir J. C. Bose 
(Proc. R. S., Series В, 98) should have failed to obtain 
stimulation by applying extracts of the stem to the 
bagal end of a cut shoot. This result, which was 
obtained originally by Prof. Ricca and amply con- 
firmed by others, strongly favours the Ваа 
theory. nally, I have not found the least 
difficulty in obtaining stimulation in this way. 


Nicer С. Ваіт, 
University College, Colombo, 
August тё. 


Electric Television. 


INvENTION appears to be multiplying in regard to 
this eda Dori and I hear that more than one 
i is 18 employing, for receiving, the 
cathode га он that I believo І was the 
first to publish in a létter to NATURE of June 18, 1908. 
The ideas embodied 1n this arrangement had occurred 
to me several prior to tbat date, indeed not 
long &fter the production of the Braun cathode ray 
gaciliograph invented in 1897 I actually tried some 
rot very successful riments in the matter of 
getting an electrical effect from the combined action 
of hght and cathode rays incident upon a selenium- 
coated surface, in which І was assisted by the late 

Prof. С. M. Minchin, himself a great authority on 
electric cells sensitrve to light, and also by Мг. J.C. M. 
Stanton. The transmitting ap tus consisted of a 
home-made Braun oscillograph in which a metal 
plate coated with selenium was substituted for the 
usual fluorescent screen, the D to be transmitted 
Pang royo уы шн e selenium suríace, 
and the end of the cathode зоа be caused 
` electro eu to traverse the projected image. 

с tried 1n recer with a Braun 
tube which I purchased in Germany, but in its then 
' hard ' form it proved very intractable. ' 

My ideas in to this cathode ray ыш 
for the production of,television were further detailed 
and ilustrated in ап address 1 gave to the Коп 
Society on November 7, 1911; and still further ela 
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rated and brought up-to-date, with wireless methods 
applied, iñ a paper I read before the Radio Society of 

reat Britain on March 26, 1924. 

My idea, which was to use cathode rays as employed 
in the Braun oscillograph, instead of moying material 
parts, both ш the transmı and in the receiving 
instruments, is, as І und , only at ae 
applied for receiving, mechanical арратагов being 


that when the cathode ray is also applied to trans- 
mitting it will be possible to dispense entirely with all 
moving material parts, as the alternating or inter- 
mittent electric currents employed for moving the two 
cathode ray beams synchronously at the i 
and receiving stations y can be supplied by 
oscillating thermionic valves supplied by bateries, г 

In this way it should prove possible to have electric 
television of a satisfactory fine-grain description 
without the employment of any mechanical motion 
of material parts whatever, as cathode rays are - 
cally without weight and inertia, and can be deflected 
with perfect accuracy and synchronism at almost 
incredible speeds, while the accuracy of oscillating 
valves properly tuned is also wonderful. 

А. А. CAMPBELL SWINTON. 





October 9. 
Active Nitrogen. 
Iw the “ Research Items ” in NATURE for ber 
18, reference 18 made to the paper by Willey and 


Rideal in the Journal of the Chemical Society for July, 
in which the energy of active nitrogen 18 found to be 
42,500 cal. per . mol. Now Strutt's photographs 
of the glow produced when active nitrogen acts upon 
iodine show that the iodine line 2061 А U. is 
duced, and this needs an amount of energy fn 
least 150,000 cal It is unlikely that a series of 
succeasive impacts could give to the iodine a higher 
level of than that by the nitrogen, 
or that mmultaneoys collisions of the iodine with 
more than one mtrogen molecule would suffice. The 
nitrogen glow is destroyed by iodine vapour in an 
ex ingly small fraction of a second, which ın- 
dicates the probability of exchange of energy taking 
lace ойу between the active nitrogen molecule 
fif it 25 the molecyle and not the atom) and the 
molecule of iodine. a ' 
E E. B. LUDLAM. 
‚ L. Н. Easson. 
University of Edinburgh, 
|. October 5. i 





Copper at Low Temperatures. 


Іх the August issue of the Procesdings of the Royal 
Society (A 112 [1926], pp 7852508 рарег Бу Меветв. 
Lambert and ey on “An Inv tioh of the, 
Effects of Variations in the Radiation Factor on the 
Efficiency of Dewar Vessels " records some interest- 

expenments which suggest that ias has unique 
=. ас properties at about the- temperature of 
liquidoxygen. In this connexion peculiar phenomenon 
came to my notice some months ago, and 1t is poesible 
that the two sets of observations may be related. 

When present at a public lecture on ' Liquid Air,’ 
delivered at the beginning of this year, I made the 
following observation during one of the lecture experi- 
ments А small solid copper cylinder was immersed 
in liquid алг contained in an unsilvered glass Dewar 
v 1n order to cool ıt down prior to its immersion 
in water to demonstrate the formation of ice. D 
the cooling of the cylinder 1n the liquid air, the 
rapid evolution of gas occurred on immersion, which 
lasted for some time, after which the раша mr 
became quiescent and it appeared that temperature 
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equilibrium had been reached. However, instead of - logical enclature: Hübner's (1806 ү 

quiescent, аз one would expect, after а few xd бшгеннен. SEN ) | 

seconds & uddi re-evolution of pu ook place, ot the In Ain ea LE 
of Тив ternational Commissi 

Wn ыра шип ane Saute ot Zoological Nomenclature has the honour to invite! 


equilibrium was apparently attained. 

I have recently confirmed this observation, and 
oc ee have been carried out to see whether 
oe Ee omenon is of general occurrence with metals, 
or whether it is specific for copper. It has only been 

pee во far, to examine the following metals: 
iron, tin, platinum and aluminium, and in these 
cases no such action was observed under similar 


conditions. 

It аром from these experiments that either: 

(1) undergoes an allotropic change with 
heat evo Les at a temperature slightly above that 
of liquid air. One is reminded of the phenomenon of 
recalescence in the case of iron at mud temperatures. 

Or (2) а surface action peculiar to copper comes 
into play 

Such an effect must cause а considerable loss in 
fillin Я copper Dewar-«veesels with liquid air. 

д ve so far been unable to trace any record of 

this peculiar behaviour of copper in the literature. 
GEORGE JAMES ALEXANDER. 
Rock Ferry, Cheshire 


The Reaction to Flea Bites. 


It does not seem to be generally appreciated that 
the irritating wheals which may follow the bites of 
various insects are anaphylactic in origin. The first 
time that a nis br By axpocioe of insact ено 
has never bt him before, nothing or next to nothing 
may ha but when he has become sensitive to 
the pro in the liquid which the insect injects in 


the of biting, he develops the local irritable 
eyeing which is familiar to most people. 

Some years ago (J. Path. Baci., 17 (1912), 110) I 
showed that my wife, who gave a violent reaction 
to the bite of the human flea (Pulsx srritans), did not 
respond at all to bites of the rat flea ( enopsylla 
cheopts) until they had been fed on her five times 
during six weeks, when she developed extensive 
wheals. We эү recenti Apis the 5 results with 
the rabbit flea ( рор, Single fleas 
were fed on Ine. 6 an {каны ad 18, E four fleas on 
July xi, without any result; after feeding two on 
August 13 red раршев devel seven days later; 
d fleas were fed on August 22 and September 1, 

in each case & moderate reaction devel 
about 36 hours later. It is rather remarkable t 
the minute eere aue da foreign proteid injected by 
the fleas in four bites should be enough to make а 
person sensitive. Lack of sensitsation is not, of 
course, the only reason peal эш, le do not react. 
Some persons who are ea bitten seem to 
become immune. Others are зеет, immune: 
however often I am bitten by them, I give пог nso 
to fleas of any kind, though midges and some mosquitoes 


irritate me arena At least that is so 1n Hertford- 
shire; from my o гаса of Scotch midges, in 
which I was bitten very ly, I had no trouble; they 


were probably a different species. 

The rabbit fiea does not in my experience bite man 
very readily ; 1n some trials I have quite failed to get 
P obe e а ус starvation. 
When they do, they take a long time to get their feed, 
and if undistur may remain attached for so long 
ав an hour. Brumpt (‘‘ Précis de parasitologie, 
3rd ed., 1922, p. 829) notices this pecularıty, w. 
aeems'io apply to their feeding оп rabbits as well as 
man. ; А. E. Bovcorr. 

October 2. 
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attention of the zoological profession to the fact that | 
application has been made for the n of the, 
International Rules, in the case of Htbner’s (1806). 
' Tentamen ' in order to establish its nomenclatorial ! 
availability. | 

Briefly summarised: Thé formal nomenclatorial ! 


status of this document, involving about 100 names: ' 


admitted by some authors as of generic rank, has! 
been under controversy for many years, and opinion | 
i quede pn Колдо узы. ‹ 
паношанае, аз submitted, in favour of sus-! 
pension of rules, maintain that: (r) there are sound ! 
reasons both for admitting and for denying recog- 
nition to the ‘Tentamen’ from the viewpoint ed 


interpreting the Rules; (2) the evidence and con 
is not sufficiently conclusive to remove the question 
from debate; (3) the rejection of the ' Tentamen ' , 


will produce greater confusion than upiformity, will will! 
necessitate a vast amount of undesirable labour and | 
(4) 1, on the ground | 
of expediency, the rules can be suspended in this case, ( 
the nomenclature of the Lepidoptera, as used for the p 
past thirty years, can be y maintained. i 
The ' Tentamen ' is one of the most important and ; Е 
most controversial cases ever submitted to Ње! 
Commission. A discussion, with essential biblio- | ' 
бт references, will be found m Smusthsomtan Misc. | 
v. 73 (4) (now in in press). ‘a 
The Commussion will delay announcement of vote, 
on the requested suspension, at least until September L 
1927, m order to give interested authors, and 
а entomological societies, opportunity toi, 
study the premises and to present to Commussion | : 
their views and arguments, pro or com, d 
action requested. 
In order to protect groups other than Le 
& prerequisite to on of rules wo t 
tative eee Lepidoptera upon а 
and furnish to Commission definite bibliographic ! 
references to the 107 names which they view аз | 
genotypes. C. W. STILES, i 
Secretary to Commission. 1 
Bro rim enic Laboratory, К 
gton, DC, 
August 21. | 
i 


- ud 





The Problem of the Origin of Species as it appeared to . 
Darwin in 1859 and as it appears to us To-day. 1 


I gave discovered two errors in my recent paper i 
which appeared under this title in NATURE of August , 
21, 1926. These errors were due to the hurned | 
assem ciu and E under karte 1 

hic tion and Speciation ”’ ; 1 
be ОШ corrected in а sequel to Miis paper | 
which is now in tion for the American | 
Naturalist, to be published under the title " The | 

igin of S , V.: Speciation and Mutation." : 
Meanwhile, і desire to тн out as inaccurate the | 
following statement in m Eae. j 

“ Ав an example of e Ы without specia- | 
tion, the house wren of Flonda, T. «dom «don, ! 
exhibits the same characters as those of Tierra del i 
Fuego, but in the intermediate regions another | 
species, T. musculus, exhibits a large amount of sub- ; 
speciation and several complete intergradations.”’ i 

On the contrary, the house wren is not known to : 
breed in Flonda and does not occur in Tierra del | 


" 


ae 
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Fuego. The species occurs in Patagonia and in the 
southern United States, but the birds from these two 
areas are specifically distinct. 

. The second erroneous statement is in the final para- 
graph of the same section, where (2) and (4) contradict 
other: s 

“ (2)... а desert subspecies, Р. эм. sonortensts, 
reared for eight years in a humid environment, is 
entirely unmodified in the direction of the humid 
su ies P. m. gambeli. 

(4) Similar results from transplantation of P. m. 
rubidus and P. m. sonortensts are obtained : reared in 
&n entirely new environment, mer do not converge 
toward each other but toward 1 humid subspecies 
P. m. gambol.” 

Here (4) should read . 

‘Similar results from lantation of P. m. 
rubidus and Р. m. sonoriensis are obtained : reared in 
&n entirely new environment, they do not conver, 
toward each other or toward the local humid su 
species P. m. gambels.”’ 

I regret having made these erroneous statements in 
& zoological field outside my own, and I trust that this 
correction will prevent their wider circulation. 

; HENRY FAIRFIELD OSBORN. 

American Museum of Natural History, 


September 21. 


The Spectrum of Zinc. 

IN the course of an investigation for the British 
Non-Ferrous Metals Research Association, which ІЁ 
is hoped will prove successful 1n applying the spectro- 
scope to the quantitative assay of the impurities in 
znc, the following observations of more special 
scientific interest were noted. 

A zinc line, which does not appear to have been 
measured, occurs at A2147:36 I. А. (+002) near the 
cadmium line at A2144:39 À. Close to the 'raie 
ultime’ of cadmium 2265-04 A. isa zinc line the wave- 
length of which із 4226535 I. A. (+о:о2). This 
should be taken into account when searching the 
xinc spectrum for lines due to impurities, as with 
spocirographs of comparatively low dispersion, such 
as the сава spectrograph size E. 31., the 
zinc and um lines are indistinguishable. Hagen- 
bach and Schumacher (Z. mss. Phot., 19, p. 129, 1919} 
give the following as zinc lines: А2265:08 (8) an 
2265-40 (2), and it 1s highly probable that the former 
line is a cadmium line. 

Spectrograms were. taken on a Hilger quartz 
spectrograph size E. т. and the zinc lines measured 
on a photo-measuring micrometer size L. 1. using 
various samples of zinc. 

The samples of zinc supphed by the Britsh Non- 
Ferrous Metals Research Association included one 
sample from the New Jersey Zinc Co, prepared by 
fractional distillation after electrolytic refining, and 
was considered to be spectroecopically pure. 

EM D. M. SHITE. 

Research Department, А. Hilger, Ltd., 

September 15. 


Observed Relative Intensities of Stark 
- Components in Hydrogen. 


ATTRACTED by the singularly large observed 
variations (Astrophys. Jour., ба, 229, 1925) from 
estimated intensities of certain strong Stark com- 

ents of Hs (H. A. Kramers, Copenhagen, 1919) we 
have recently made quantitative measurements from 
a suitable source by means of a neutral wedge. It 
is interesting to compare the results with the new 
theoretical calculations by Schrödinger (Ann. d. Phys., 
80, 437, 1926). Following are the observed, calculated, 
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and estimated ratos of intensities of components 
having polarisations and displacements as indicated. 
The dispiicataent A 18 expreesed in tho unit which 
appears 1n the quantum theory of the Stark-effect. 











Components Compared. Rato of Inteusities 
Ob. Cak Hat 
p components of Н =+ 8) гоо 1-06 o 40 
A= +10 
A=+4 
s components of He 5—4 159 155 054 
The much weaker components, p, A=+6 and 


5, A=42 & somewhat stronger than the theory 
indicates is possibly due in to super- 
imposed secondary ines, which could not 


be detected by the present method. Owing to the 
increased interest in research, the measurements 
аге now Peng extended to the weaker components 
and to Hy and Ha with such modification ın method 
as to permit the detection of any seconday spectrum 
lines. . STUART FOSTER. 
. LAURA CHALE 
(National Research Student ) 
McGill University, Montreal, 
September 6. 


Absorption Spectrum of the Hydrogen Molecule. 


Wrrz the continuous spectrum described by Lyman 
(Astrophysical Jowr., бо, т) as a background, and with 
hydrogen flowing through the receiver of the 
graph, it was found ible to pbotograph the 
abeorption spectrum of molecular hydrogen in the 
extreme ultra-violet. More than twenty absorption 
bands were observed between АА1245 and 840. Most 
of the bands were clearly resolved and show the 
characteristic structure of the emission bands in the 
ultra-violet. The most s feature of the spectrum 
ів a progression of strong а ion bands 1 
with Artos At least twelve bands of this progression 
were y recognised. This adds a new electronic 
level to the three already obtained (Dieke and 
Hopfield, Oakland Meeting of the American Physical 
Society, June 1926) from the hydrogen emission 

ectrum А continuous absorption spectrum begins 

ly at 4840. This continuous absorption corre- 
sponds to the dissociation of the molecule into a 
normal and an excited atom. The long wave-] 
limit of the continuous а оп compares well with 
the theoretical value 14-4 volts. Complete details will 
be pubhshed later. S T Horrrgrp. 
. H. Drzzx. 





University of California, 
Berkeley, August 17. 


Sterility in the Vegetable Marrow. 


THE vegetable marrow appears to have been 
affected by a form of sterility this season I have 
been told of cases both in Gloucestershire and Surrey 
where the plants have produced an enormous number 
of male flowers and only one, or possibly two, female 
flowers. In the case of one marrow to a plant the 
resulting fruit has been a large one. Every plant 
was affected in the same way. No disbuddmg had 
been practised. In my own case I have had, as 
usual, an abundant crop, including about three 
dozen well-ripened fruits for winter use The season 
has been favourable for half-hardy plants. Can any 
reader suggest a reason for this occurrence-in а 
moncecious plant ? ELEONORA ARMITAGE. 

Dadnor, Herefordshire, 

September 25. 
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The Analysis of Line Spectra.t ' NE 
By Prof. A. Fowrzz, F.R.S. 


RATER more than sixty years ago, when the 
cope became an effective instrument of 
scientific research through the work of Kirchhoff and 
Bunsen, it was regarded essentially as providing a new 
and powerful method of chemical analysis. It soon had 
brilliant results to show in the discovery of a number 
of new elements, but this kind of discovery could not 
on indefinitely, and the interest of chemists as a 

in spectrum analysis would appear to bave 
declined rather rapidly. Spectrum analysis, as was 
soon realised, was not so simple а matter as it first 
appeared, and called for so much study that its pursuit 
was mainly left in the hands of а small band of 


Some of the most акын developments of 
spectroscopy have been closely associated with attempts 


to interpret the spectra of celestial bodies. The іпіто-. 


duction of photographic methods by Huggins led almost 
at once to the discovery of new lines apparently 
belonging to hydrogen in the spectra of Sirius and other 
white stars, which were afterwards of great value 
in the establishment of Balmer's law of the hydrogen 
spectrum. Perhaps the greatest contribution of early 
astrophysics to our stock of knowledge, however, was 
that which so clearly pointed to the essential identity 
of matter throughout the universe. 

With the discovery that the spectra of certain 
elements were cipal by varying the character of the 
exciting source, chemical analysis of the sun and stars 
was supplemented and eventually overshadowed by 
investigations of the physical conditions which prevail 
in those bodies. The sun and stars thus came to be 
regarded as natural experiments on generally similar 
masses of matter at various high temperatures— 
experiments ready prepared for observation and 
binis in operation. Thus many laboratory researches 

y instigated by astrophysical observations. 
Tot take one example, the fragmentary observations by 
Lockyer and by Liveing and Dewar of what were after- 
wards called enhanced lines were extended and system- 
atised through an attempt by Lockyer, in which I 
myself took part, to interpret the of the solar 
chromosphere | ag photographed during the total eclipses 
of the sun in 1893 and 1896. The immediate result 
was an important correlation of the changes in the 
laboratory spectra of the elements with the succession 
of types in stellar gpectra,* from which it appeared that 
enhanced lines were especially characteristic of stars 
which, on other grounds, were believed to be hotter 
than the sun. These investigations laid the founda- 
tions for & true interpretation of the spectra of the 
hotter stars, and led to the more extended studies of 
enhanced lines which have proved of such great 
importance in the development of the theory of the 
origin of spectra and the structure of atoms. 
_ . The remarkable developments of spectroscopy in 
' the direction of atomic physics have resulted from 
discoveries relating to regularities in spectra. In the 
representation of series spectra the wave-number of 


„тылак premidenbal address delivered to Section А (Mathemat:oal 
ami Physical Science) of the British Association at Oxford, оп Angust g. 
* Lockyer, Rey. See, Proc, vol. бо, p. 475 (1897). 
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& line always appears as the difference of two — : 
and в series of lines appears as a regular succession of 
differences between a term and a sequence of 
terms, the limit itself being a term of another sequence. 
Much of the early work on series regularities in 
spectre is summarised in the now well-known symbolic 
representation of a series system, namely : 


Principal series ! 
Sharp series 1 P,—mS ] 
Diffuse series 1i Р-р, i 
Fundamental series 2 D—mF, ! 


where 1 S, for example, POR an individual РЕ, 


and mS a’ ce of terms of S type. The S terms 
are always single, but the others are complex in all 
but singlet systems ; so that i= x for singlets; x, 2 for 
doublets ; and r, 2, 3 for triplets (in the older numera- 
Чоп). А sequence of terms may be represented by 
an approximate formula such as that of Hicks, in the 
form R/[m + + a [m], where R is the Rydberg constant, 
т а serial number, and и and a constants (usually 
pos fractions) to be determined from the o ed 
ines. The possible combinations of terms in the. 
production of lines are restricted in accordance with 
selection rules which have since been' extended to more 
complex › as will ap later. 

It should be tnderstoad that these studies of the 
structure of spectra were pursued with the clear 
conviction that they would ultimately reveal the 
secrets of atomic structure, and the analysis of spectra, 
as distinct from spectrum. analysis; gradually became 
one of the principal objects of к к денен research. 


With the advent of Bohr’s theory of spectra in 
1913, spectroscopy entered on а new phase of activity. 
The theory and its immediate explanation of the 
spectra of hydrogen and ionised helium are now ко 
well known as to call for little more than mention. 
Adopting the Rutherford conception of a neutral atom, 
онер terms were translated by the theory into 

levels ’ of the atom, so that a spectrum line is 
considered t represent the energy emitted by an 
excited atom when it passes from a non-radiating state 
of а certain energy to another of lesser energy. The 
terms are, in fact, portional to the energies of the 
corresponding ‘ stationary’ states. 

The theory in its first form also gave a definite 
significance to the enhanced lines occurring, in the 
spectra of other elements besides helium, and icted 
that such lines would form series systems T which 
the series constant would be 4 R, 9 R, 16 R, and so on 
for atoms at successive stages of ionisation. | 

Bohr’s theory proved'a great stimulus to experi- 
mental spectroscopy as well as to theoretical investiga- 
tions. Among the first fruits was the experimental. 
verification of the predicted 4 R value for the series 
constant in the spectra of ionised magnesium, calcium, 
and strontium.? Next, Sommerfeld's well-known ex- 
tension of the theory ‘of the hydrogen spectrum by 
taking account of the relativistic variation of the masa 

[A PIED 235 (1914). 


А Бан» TOL З 


\ 

Peasohen (4 
by (Anam, 
A. Fowler (Rey. Sos. 


pa, Fh and of 16 Б for 
тоз, р. 413, 1983), followed m doe course, 
1 


n 











594 


NATURE 


[OcTOBER 23, 1926 





of the electron with its orbital velocity predicted а 
fine structure of the lines of hydrogen and of ionised 
helium which was almost immediately verified by 
Paschen's remarkable observations of the structure of 
ionised helium lines under very high resolving power. 
A general lanation of the existence of several 
types of series S, P, О... in the spectra of more 
complex atoms immediately followed, namely, that 
such types of series are to be attributed to the action 
on the series electron of a perturbing field due to the 
presence of other electrons in the atom, producing a 
precessional motion similar to that associated with the 
relativity effect, but of very much greater value. 


Apart from the first two groups and the aluminium 
sub-group of the periodic table, the spectra of the 
elements, with few exceptions, are extremely complex 
and long defied analysis. It was not until 1922 that 
& key to the structure of complex spectra-was furnished 
by the investigations of Catalán, who was then working 
at the Imperial College of Science. The essential feature 
of Catalán's work was the discovery that in the arc and 
spark spectra of manganese, and in the arc spectrum 
of chromium, there were terms of greater complexity 
than.the triple terms which had previously been 
recognised. 1t was this discovery that opened а way 
to the analysis of complex spectra in general. It has 
been pursued with amazing success by Catalán himself, 
Walters, Laporte, Meggers, Sommer, and others, апа. 
tbe main features of the structure of many spectra as 
complicated as that of iron have been revealed. 

It is not necessary to go into all the intricate details 
of the spectra, because the general results can now be 
very simply summarised in consequence of the theoretical 
developments which have gone hand in hand with the 
experimental investigations. Bohr and Sommerfeld 
' had already established certain ‘selection rules’ for 

‚ the combination of the terms of the simpler spectra on 
& quantum number basis, and immediately following 
the work of Catalán, Sommerfeld showed that the 
scheme of 'inner quantum number$' which he had 
devised for the simpler spectra could be extended so 
8s to fit the observations empiricaly. Ав other 
'spectra came to be disentangled, an assignment of 
quantum numbers which appears to be adapted to all 
spectra was completed by Landé. ` 

‘In accordance with the work of Bohr, Sommerfel 
term may be represented by four 
quantum numbers, written in the form si. Here 
n is the principal quantum number, increasing by 
unity for successive terms of the same sequence; kis 
the asimsthal quantum number and has the values 
Ty 2, 3) 4, 5 for the term types S, P, D, F, G 
icon ro cb s ; j is the inner quantum number, having 
one or more values according as the term is single or 
multiple; r represents the maximum muli:plicity of terms 
in the system to which the term belongs, so that r= I 
for singlets, 2 for doublets, 3 for triplets, and so on. 

The selection rules regulating the term combinations 
of most general occurrence аге: 

For different types of terms: АА +1. 

For individual component terms: Aj--r or o, 
with jo to у о forbidden. 

For systems of terms: Are +2 oro. j 

Apparent exceptions to the first selection rule, 
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Ak- +1, аге of very frequent occurrence. In the 
spectra of the alkaline earths there are several groups 
of lines—some of them of great intensity—which do 
not belong to the regular series, but are related to 
them through the characteristic separations of the 
respective triplet systems, as was first recognised by 
Rydberg more than thirty years ago. Groups of this 
type were further investigated by Popow and by 
Gotze, and their real structure was deduced from 
observations of Zeeman effects. It then appeared that 
such a group was derived from combinations of P 
terms of the regular series with another set of P terms, 
or of ordinary D terms with а second set of D terms. 
The additional types of terms, which are usually 
distinguished as ‘ anomalous terms’ and designated by 
Р’, D’ . . ., have the same inner quantum numbers and 
show the same Zeeman effects as ordinary terms of 
corresponding types; but in their combinations with 
the regular terms they mostly follow the rule Ажо, 
giving the combinations PP’, DD’ .... Among them- 
selves, however, the anomalous terms combine in 
accordance with the ordinary selection rule, ЛА +1, 
giving such combinations as P'D', DF .... Such 
terms are not restricted to the spectra of the alkaline 
earths, but have been found to be of very general 
occurrence in all but the simplest spectra. 

In the actual analysis of a , the selection 
rules which have been indicated for the combination of 
terms are supplemented in a very practical way by 
Sommerfeld's ‘intensity rule’ and to a less degree by 
Landé's ‘ interval rule.’ 

The whole question of intensities in related groups of 
lines has recently been placed on a quantitative basis 
through photometric measurements initiated by Orm- 
stein, Burger, and Dorgelo at Utrecht. It results that 
the intensities in such groups are in the ratio of integers, 
and it may accordingly be concluded that intensi- 
ties, like frequencies, are determined by quantum 
considerations. 

Unfortunately, the analysis of a spectrum does not 
always lead to a knowledge of the actual values of the 
terms, or energy levels. These can be determined for 
any of the relatively simple spectra, in which com- 
paratively extended series can be traced and their 
limits calculated. In most of the complex spectra, only 
the relative values of the terms have been deduced, 
since extended sequences in these spectra are apparently 
of rare occurrence. Even for these, however, the term 
of highest numerical value, representing the=lowest 
energy level, can often be identified, and this is of 
special value in view of its association with the normal 
state of the atom. 





This completes the story of spectroscopic terms and 
their posible combinations on what might be called 
& purely numerical basis; that is, in so far as the 
spe ога эшиги уын ре сас рас 
оп а table of wave-lengths and intensities. Especially 
a8 ds the more complex spectra, however, advan- 
tage to be taken of every possible experimental aid , 
to the classification of the lines—perticularly, in the 
first instance, аз a means of sorting out the lines 
characteristic of an element at difierent stages of 
ionisation. 

to the industry of numerous workers, many 
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of the complex spectra have now been y analysed, 
and two of the principal gerieralisations foreshadowed 
some years ago have been greatly ened. The 
first of these 15 expressed by the so-called ‘ alternation 
law,’ according to which the arc spectra of the elements 
are alternately of even and odd multiplicities in passing 
from the first to the higher groups of the periodic table. 
No exceptions to the rule have yet been found. 

The second generalisation is expressed by the 
spectroscopic ‘ displacement law,’ which states that the 
first spark (enhanced) spectrum of an element has a 
structure similar to that of the arc spectrum of the 
element which precedes it in the periodic table. To 
make this generally applicable, however, it is necessary 
to qualify the rule by restricting the meaning of 
similarity to & common odd or even multiplicity. 


These rules have by no means been proved for all. 


elements, but they are true for all spectra which have 
been disentangled up to the present time, and may 
ee one жен пар point in the analysis 
of further s bave almost completely 
verified for (s аат of the two short Li (3) 
to Cl (17), but may be more effectively illustrated by 
the arc spectra of the elements K (19) to Ni (28) by 
the use of dat& collected by Catalán, which are given 
in Table I. The table includes references to the 
pone term,’ i.e. the highest term or deepest energy 
evel : 
TABLE I. 
TERM SYSTEMS IN Arc SPECTRA, К-М№І. 


п ш IV V VI уп уш 
шты a3.V 14.Cr я5 Mn 26 Fo 27 Со 28 № 








A very striking relation, to which attention appears 
to have first been directed by Hund, is that, as 
the ground term, the spark spectrum of each of the 
elements Ca to Ni is more closely related to its own arc 
spectrum than to the arc spectrum of the preceding 


element. This may be shown as follows : 


зо Са s1.S0 £i Ti язу 24.Cr as. Mn sS.Fe 27 Со s5.N; 
Аю. . 5 CD È RE § 5 D OR эк 
аж. ‚5 D F F з D CH (H 
It is not ровак that such systematic relations 
will be of considerable assistance in the unravelling of 
the numerous аран spectra which remain to 


be investigated =< 


The more recent results of the analysis of complex 
spectra have provided an ordered knowledge of a 
multitude of facts which have an important bearing 
upon the development of the theory of spectra and the 
arrangement of electrons in the outer parts of normal 
atoms, Theoretical workers have not been slow to 
utilise the new data, and have, indeed, frequently been 
able to forge ahead of experimental results. 

dingue problems immediately resulting from 
the of the more complex spectra resolve them- 
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selves into two—first, the distribution of the electrons 
among the various " possible types of orbit; and, 
second, the deduction of spectroscopic terms from a 7 
given distribution of electrons. | 

In the consideration of the first problem we are not , 
confined to the evidence afforded by optical spectra. ; 
Other data towards this end sre fornished by X-ray ! 
s and by the variations of the Беш] апа 

physical properties of the elements ассог to their ; 
bositians in the periodic classification. Bohr’s well- | 
known table of electron orbits (1922) was built up Бу} 
taking account of these properties and considering ; 
the formation of atoms by the successive capture and ‘ 
binding of electrons. The orbits themselves were : 
distinguished by the quantum numbers m, (kan), and 
it was assumed that the orbits of the earlier bound | 
electrons were essentially unchanged when another ; 
electron was introduced into the system. 

These ideas of Bohr have been remarkably developed 
in recent years, especially through the work of Main! 
Smith * and Stoner,’ who independently, arrived at! 
similar conclusions, chiefly from the consideration о?! 
chemical and ‘physical properties respectively. In the | 
new scheme the inner sub-levela are completed at an į 
earlier stage than in Bohr's arrangement, and there is ; 
& greater concentration of electrons in the outer sub- | 
levels of each group. The nature of the modification | 
will be sufficiently indicated by comparing the electron ; jt 
distribution among the sub-levels in helium, neon, , 





t 


argon, and ton, according to the old and Hem 
arrangements (Table diy. 
Tanır П. | 


ARRANGEMENT OF ELECTRONS IN RARE GASES. » 


N D 
41 4a 4 4 














The new scheme of electrón distribution was shown ' 
by Stoner to be supported by a consideration of the? 
intensities of X-ray lines, the absorption of X-rays, 
chemical and magnetic properties, and optical spectra. · 
It retains all the essential features of Bohr's picture: 
of the building up of atoms, and is equally in accord! 
with chemical considerations, as is especiálly shown! 
by the work of Main Smith. The electronic arrange- ; 
ments of all the elements from т to ga, in their! . 
normal states, may now be specified with considerable! i 
confidence. 
end Toda, Mar 3, жеше A London, 1924, "PT RO 

ag vol. e P ^^ (1924); vol 49, p. 1289 (1925). i 
| 
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With the attainment of а definite conception of the 
electronic structure of the various atoms it becomes 
possible to approach the second of the two problems 
referred to above, namely, the determination of the 
spectroscopic terms associated with a given distribution 
of electron orbits. The first steps were taken by 
Russell and Saunders, and independently in part by 
Wentzel, who, in a discussion of the so-called * anoma- 
lous terms, which have already been mentioned, made 
one of the most illuminating contributions to spectro- 
scopy of recent years. To the three ?PP' groups of 
calcium already known two more were added by 
Russell and Saunders, who were thus able to show 
that the five groups iormed a series which could be 
approximately represented by а Ritz formula. The 
surprising result then appeared that, as referred to the 
regular triplet limits, the later P terms were nufnerically 
negative. The earlier P’ terms, having positive values, 
certainly originated in the neutral atom, and it could 
scarcely be doubted that the later terms also had the 
same origin, 

The existence of these negative terms implies a 
greater equivalent energy than that required for 
ionisation of the atom, and it follows that it is possible 
for the atom to remain neutral while absorbing more 
energy than that necessary to remove the series electron. 
Hence, in accordance with a previous suggestion made 
by Bohr, but unknown to them, Russell and Saunders 
concluded that the energy must be divided between 
two (or more) electrons, each of which is displaced to a 
higher energy level, without the removal of either of 
them. The detailed numerical evidence led inevitably 


.to the conclusion that both valence electrons might 


jump at the same time from outer to inner orbits, and 
that the net loss of energy would then be radiated as a 
single quantum, i.e. as monochromatic emission. 
ing out of the work of Russell and Saunders, 
together with further contributions by Pauli, Goud- 
smit, and Heisenberg, & general theory of complex 
has been developed in a practical form by 
Hund.' The theory enables the deeper spectrum 
terms corresponding to any specified configuration of 
electrons to be determined with considerable certainty. 
It is в fundamental feature of the new theory that, 
in & complex spectrum, the quantum numbers which 
specify an electron orbit are quite distinct from those 
which specify a spectroscopic term. The former are 
five in number, namely, n, ki, Re, M, m, The latter, 
which number three, are represented by 7, l, у. The 
theory consists of semi-empirical rules for deducing r, J, 
and у for the deeper-lying terms from the quantum 
р of the electrons іп uncompleted groups. 
dux ii of five quantum numbers to each 
E orbit is due to Pauli, who supplemented it by 
& hypothesis—generally known as Pauli's principle— 
which asserts that no two electrons in an atom can 
occupy orbits having the same values for these five 
quantities. This principle can be shown to lead 
immediately to the scheme of electron distribution 
suggested by Main Smith and Stoner. 


The extraordinary theoretical developments in 
recent years, leading to the prediction of certain features 
of the spectra of elements and the structure of ББА 


* Шоп foPhye, vol $3, p 345, vol 34, р. 196 (1935) 
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have ey overshadowed the progress in experi- 
men spectroscopy. Nevertheless, much  experi- 
mental work of immediate importance to theory has 
been carried on, and much more is urgently called for. 

The present resources of experimental spectroscopy 
would appear to be adequate for the elucidation of the 
majority of the outstanding problems. For most 
elements the conditions of excitation can be so modified 
that the spectrum is well under control, so that all 
the lines, or only a selection of them, can be produced 
at will. 

The old, well-tried methods of exciting substances to 
luminosity—the flame, arc, spark, and vacuum tubes— 
have by no means been superseded. They have, how- 
ever, been supplemented by numerous other experi- 
mental arrangements. Some of these, like the electric 
furnace so effectively employed at Mount Wilson by 
A. S. King, have brought the spectrum of an element 
under more gradual control, so that a valuable aid in 
the classification of the lines of а complicated spectrum 
is provided by the order of their appearance as the 
temperature is raised. Other methods have definitely 
brought additional spectra within the range of labora- 
tory experience. 

One class of 'experiments, as I have previously 
mentioned, is provided by the heavenly bodies. Saha's 
theory of high-temperature ionisation, further developed 
by Fowler and Milne and by Miss C. H. Payne, has 
already been utilised in the prediction of the ionisation 
potentials of certain multiply-ionised atoms for which 
the structures of the corresponding laboratory spectra 
have not yet been sufficiently determined to indicate 
the energies of the normal states. In this way it is 
conceivable that we may obtain approximate values of 
the actual energy levels in some of the complex atoms 
for which only relative values can at present be directly 
determined from the spectra. 


Enough has been said, I hope, to give some idea of 
the main lines of development and present trend of 
spectroscopy. The analysis of spectra with which I 
have been chiefly concerned is a fascinating pursuit, and 
the establishment of a beautiful order out of an apparent 
chaos of spectrum lines brings great satisfaction to the 
investigator. I have endeavoured to show, however, 
that the analysis of spectra is not an end in itself, but 
that under the guidance of quantum theory it has 
fundamental contributions to make to our under- 
standing of atomic structure and of the periodic 
classification of the chemical elements. It appears not 
at all improbable that some of the mysteries of chemical 
valency may also find a solution in the classification 
of spectrum lines, and there are indications that the 
conceptions of spectroscopy may ultimately extend 
our knowledge of the structure of matter in the liquid 
and solid states. 

It may be that in the future the theory of 

will be so far developed that it will become possible to 
calculate the positions and intensities of the lines 
composing the spectrum of an element with greater 
accuracy than they can be observed. We are, however, 
still very far from this ideal, and meanwhile experiment 
and theory must go band. in hand towards а better 
understanding of the problems that lie immediately 
before us. 


- 
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Sulentific and Industrial Research in. Australia and New Zealand: 


A7 the Imperial Conference now in session, among 

other important problems for discussion is that 
of Imperial co-operation in scientific research. By 
far the most promising schemes for advancement in 
that direction, in Australia and New Zealand respec- 
tively, are those recently evolved by Sir Frank Heath, 
Secretary to the Department of Scientjfic and Industrial 
Research, London, as the result of his recent visit to 
those countries, at the invitation of their Governments, 
which have now unanimously adopted the proposals he 
has laid before them. 

In addition to internal development, the importance 
of the protection of new countries against the accidental 
introduction of insect -pests alone, not to mention 
plant pests, has lately been emphasised by Dr. Edward 
M. Ehrhorn, the well-known entomologist of Honolulu. 
He has stated that the losses caused by insect attack 
on the principal crops of the United States amount 
to upwards of 1,000,000,000 dollars a year, “а sum 
more than sufficient to meet the entire cost of the 
Federal Government’s annual expenditures.” Most of 
these pests were accidentally introduced, and many 
could have been excluded by a scientifically -controlled 
quarantine. 

in Australia rust and other fungoid diseases 
have attacked the wheat, but their ravages have been 
greatly lessened by the breeding of rust- 
varieties, as initiated by Farrer of New South Wales, 
and Бу the disinfecting of the seed wheat with copper 
compounds. Formerly the seed wheat was dipped, 
before being sown, in a weak solution of copper sulphate. 
This poisoned the fungoid spores and so saved much 
logs from rust, but it. somewhat ed the seed 
wheat. Now, in lieu of this the seed wheat is dusted 
with finely powdered copper carbonate, and this process 
alone, as com with the earlier one, is increasing 
the value of the Commonwealth wheat yield by about 
2,200,000}. per annum. 

This discovery, of vast value to Australia, thé 
United States, and other wheat- growing countries, 
has been the result of ‘ team work, partly by native- 
born Australian workers, partly by fnen trained in 
the best schools of the homeland, and the whole 
E by American investigators. - If the increased 

ue of the American and other. wheat crops through- 
out the world, accruing from this discovery, be added 
to the 2,200, ооо. a year gained by Australia, the total 
sum realised would repay, many times over, all cost 
of agricultural research. A far greater gain will 
follow when, as, the result of scientific breeding of 
wheat, both rust-resisting and drought-resisting ee 
are evolved. In view of such research, 
in Australia, Prof. J. D. Watt, of the ‘University of 
Sydney, “considers the desired end is already in 
sight. What is true of scientific team-work applied 
to wheat, is true also of all the primary and secondary 
industries. 

The key-note of the Australian and New Zealand 
research schemes is ‘ team-work ' : 
Australia and New Zealand themselves, and team- 
work within the Empire, but such team-work, to attain 
the best, must not be spasmodic. In Sir Frank 
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Institute of Science and Industry, an Act was passed ; 


team-work within. 
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Heath’s words : “ What the industries want is a steady F 
long-sighted policy of help and advice from the State , 
in a national movement for the co-operative attack i 
on scientific problems similar to that successfully ; 
initiated here [New Zealand] in the marketing of | 
products overseas.” Again, the report on the, 
Australian proposals refers to the distribution of | 
the Commonwealth’s activities among the States ' 
according to their suitability for different sections of i 
the work as “a means of convincing them аё, 
the national effort in scientific things is & per- 
vasive instead of a centralised and bureaucratic 
influence.” 

In order to give effect to the proposals of the Common- , 
wealth Government for the reorganisation of the 


by the Commonwealth Legislature in June last which 
provides as follows : 

A Commonwealth Council of Scièntific and Industrial 
Research to be constituted, consisting of not less than 
nine members, three nominated by the Prime Minister, | 
and appointed by the Governor-General, and including | 
the official: chairman of the council. This body is to 
be the executive d the six-monthly interval :' 
between the meetings of the full council. The remain- ! ' 
ing six members of the council come from the six 
States of the Commonwealth, each of these members 
being the chairman, for the time being, of the State | 
Committee (advisory to.the Council of Scientific and | 
Industrial Research) i in the particular State to which 
he belongs. In addition, the council may co-opt | 
such other members as may be approved by Ше! 
Minister on account of their special scientific know- | 
ledge. In order to give continuity to the policy of 4 
the countil, the scheme provides that each of е; 
three. executive officers shall hold office for several 


"Dc MT e 


years. 

The Act provides for the State Committees to bel 
constituted “ аз prescribed." Under the Government | 
scheme, the chairmen are to be selected by the Common-’ 
wealth Government after consultation with the State ' 
authorities: three members appointed by the State | 
Governments from the staffs of their scientific depart- | 
ments; three members representative of pure science,' 
of which at least two must be from the local universities] —- 
—such men to be selected by the National Research): , 
Council; these six members and the cbairmen tof 
co-opt three (or, exceptionally, more) other members | 

resentative of primary and secondary industries | 
within the State. { 

The Commonwealth Council has already held several . 
meetings, and consists of the following : | 

i 


С. A. Julius, Chairman, President last! 
year of the Institute of Engineers in! 
Australia. : 

Prof. A. C. D. Rivett, Professor of; 
Chemistry, University "of Melbourne. p 

W. J. Newbigin, Managing Director ofi 

e firm of W. J. Adams & Co., Ltd., 
eer and. member of the 
(мш of Commerce. 


Executive 


| 
| 


1 
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‘The remaining members аге: 


Queensland. Prof. Н. C. Richards (Geology). 

Nem South Wales. Prof. J. D. Watt (Agriculture). 

Victoria. Sir David Orme Masson (Chemistry). 

Таѕтата. Mr. Keam (Pastoralist). 

S. Ausiralha Prof. Т. Brailsford Robertson 
(Physiology). 

W. Australia. Mr. Perry (Industrialist). 





In addition, the following two members have been 
co-opted : 


Queensland. Prof. E. J. Goddard (Biology). 
Melbourne. Prof. Н. A. Woodruff (Veterinary 
Science). 


Thus, both the Commonwealth Council and the State 
Committees are widely representative. Great freedom 
of action is given to the council by placing it immedi- 
ately under the Prime Minister, not as one of his 
departments, but as an advisory council to him. 

Annual estimates for the special work of the year 
have to receive the sanction of the Commonwealth 
Parliament in the usual manner, but the financial 
provision, of far-reaching importance, adopted by 
the Parliament is as follows: The appropriation from 
the consolidated revenue fund of the sum of 250,000]. 
to form a trust account, the capital and interest to be 
used for the purpose of scientific and industrial 
investigations. A further sum of 100,000}. has been 
appropriated out of the consolidated revenue fund 
as an endowment fund (of which the executive of 
the council are trustees) the interest on which is 
to be used: (x) to assist persons in their scientific 
research; and (2) to train students for scientific 
research. The Commonwealth Parliament also voted 
29,0001. to clear off all debts left by the old Institute 
of Sciénce and Industry. In addition, the sum of 
50,0001, was asked for by the council for the particular 
work to be undertaken within the present financial year. 

At the instance of the Prime Minister, the Right 
Hon. S. M. Bruce, the Cabinet gave immediate effect to 
Sir Frank Heath's recommendations for facilitating 
the further training in the homeland of the most 
promising young Australian scientific workers by 
sending four such, &t once, to be trained for two years 
in research institutions, chiefly those attached to the 
Department of Scientific and Industrial Research, 
London. Four additional students are about to be 
nomunated for training abroad. An allowance of 150]. 
is made to these students for their passages to and from 
Australia, and the salary is 300l. a year with an addi- 
tional provision of a sum up to rool. for each student 
for travelling while abroad. Reciprocal arrangements 
have now been made for the reception of students 
from the homeland at centres of research in 
Australia and New Zealand. This excellent provision 
ig not the least important of the plans for securing 
good team-work within the Empire. 

The field work of the council this year will be as 
follows: Cold-storage problems m co-operation with 
the British Food Investigation Board, with special 
reference to beef; liquid fuels, treatment of fuels 
for saving oil and other products by low-temperature 
distillation, Bergius process, etc.; forest products, 
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continuation of researches on making paper pulp out of 
timber, utilisation of gums, resins, tannins, etc.; ani 
diseases and pests, blow-fly and buffalo-fly pests, 
diseases of cattle, sheep, and horses; plant diseases 
and pests, researches for checking the spread of prickly 
pear (29,000,000 acres in Australia now overrun by 
this pest). ` 

` The chairman of the council, Mr. Julius, is expected 
to arrive in England next year to discuss scientific 
and industrial problems of mutual interest to the 
homeland and to Australia. Thus, so far as Australia 
is concerned, the new councilis already going strong. 

In regard to New Zealand, on the recommendation 
of the Prime Minister, the Right Hon. J. С. Coates, 
the Parliament has adopted practically all of Sir 
Frank Heath's scheme as follows: Ап Advisory 
Council of Scientific and Industrial Research is to be 
formed, under the Prime Minister, for the general 
utilisation of science for the advancement of New 
Zealand's industries. It is also to co-ordinate and 
see to the proper maintenance of the Geological Survey, 
Magnetic Survey, Meteorological Office, the Hector 
Observatory, the Samoan Scientific Service, and & 
State Laboratory for Standards and Tests to include 
the present Dominion Laboratory. An agricultural 
college is to be built and an institute of dairying to 
be established to collaborate with it. Expensive 
buildings are not suggested, but much of the initial 
research work 1s to be done at the college laboratories. 
It is suggested that the Dairy Products Control Board 
share with the Government the cost of maintaining 
such а research institute. 

In regard to forestry problems, of great importance 
to the Dominions and the Empire, in view of the 
alarming decrease in the supply of soft woods (Great 
Britain now imports 40,000,000]. of timber annually). 
it is recommended that а forestry institute be created, 
later, by the Government, assisted by the timber 
milling companies, and that meanwhile a general 
report on the whole question of the New Zealand 
forests be obtained from the ablest forester available. 
With regard to fuel resources, and how best to utilise 
the somewhat friable coals of New Zealand, a research 
student is to be sent at once to the Fuel Research 
Station of the Department of Scientific and Industrial 
Research at Greenwich. Then there is the hydro- 
electric problem: it is estimated that New Zealand 
has a potential supply of no less than five million con- 
tinuous horse-power. - 

So much for the primary industries. For the 
secondary industries, two technical field officers are 
to be appointed to assist co-operative research associa- 
tions, and particularly to advise the smaller industries. 
Arrangements are to be made for a scientific library 
to comprise the chief public and university libraries 
as well as some private libraries. New Zealand is 
advised to link itself up with the International Research 
Council by establishing a local National Research 
Council ; and to found National Research Scholarships 
and grants to professors and others for research work. _ 

The total grants for the last-named services are 
not to exceed 20001. a year, while the initial cost of 
the council, apart from office charges, etc., is estimated 
to be about Jooo. a year. A scientific officer is to be 
attached to the Office of the High Commissioner of 
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New Zealand in London to act as a liaison between 
the Department of Scientific and Industrial Research 
and the new department in the Dominion. 

The universities, the New Zealand Institute, and 
the Cawthron Research Institute all find places in the 
scheme, as well as the De ent of Industry and 
Commerce. The Advisory Council is to be constituted 
much as in the Commonwealth, with this important 
exception, namely, that in view of the smaller distances 
to be travelled ш New Zealand as compared with 
Australia, the meetings of the council are to be held 
monthly, the executive being left m the hands of the 
secretary of the council, a well-trained man of science, 
Dr. E. Marsden, until recently assistant director of 
education, formerly a fellow of the University of 
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College, University of New Zealand. А bill to give! 


statutory effect to the above recommendation hasi- 


recently been carried by the New Zealand House of| 
Representatives. 


Thus, in New Zealand, as in Australia, in the future’ 


application of sciente to the development of industry, ' 

the watchword is ‘tedm-work,’ as for the nations! 
around the Pacific who meet triennially i in the Pan-, | 
Pacific Science Congress, no less than for the e! 
of Nations. For any work worth the doing the first; 


399 D 
Manchester and professor of physics at Victoria: . 


essential is to find the man, and surely in the selected ' 


teams of Australis, and in the leader of the Newi 
Zealand Councils for Scientific and Industrial Research, | 
the men bave been found. { 


News and Views. » 


Тнк preliminary programme of the third Pan- 
Pacifio Science Congress, which is to be held at 
Tokyo from Saturday, October 3o, until Thursday, 
November ir, contains & provisional scheme and 
thme-table of the work of the congress, a list of the 
excursions which have been arranged,-lists of sailings, 
and other matter useful to those who propose to 
attend the meeting or to contribute to its proceedings. 
His Imperial Highness Prince Kotohito of Kan-in 
has cousented to act as patron, and H.E. the Prime 
Minister of Japan will be president of the congress. 
There is a long and distinguished list of honorary 
‘vice-presidents, which includes the diplomatic repre- 
sentatives of the chief Powers, a number of the 
Japanese Ministers of State, and heads of universities. 
The arrangements for the meetings have been in the 
hands of an organising committee appointed by the 
+ Japanese National Research Council, under the auspices 
of which the congress їз held. A change has been 
made in the organisation of the meeting itself to 
promote solidarity of feeling and action. There is 
no doubt that the change will also greatly facilitate 
tbe conduct of business 1n a congress covering 80 wide 
а field. The different branches of science have been 
classified into two broad divisions, the. physical 
Sciences and the biological sciences, instead of into 
sections and sub-sections for each branch of science 
as in previous congresses. Divisional meetings and 
joint diyisional meetings will take the place of the 
sectional meetings. At these, discussions will take 
place between allied branches of science on subjects 
of more or less common interest, in other words on 
border-line problems. Sectional meetings will con- 
tinue to be held, but taking quite a subordinate place— 
for the contributions of a special nature which from 
their scope are unsuitable for discussion at a divisional 
meeting. 
`~ Тик character of the discussions at the congress 
must, to а great extent, depend upon the number and 
nature of the communications offered, but the 
organising committee has drawn up a provisional 
list of subjects. In the jomt divisional meetings 1t is 
proposed to hold а symposium on certain plans for 
international co-operation m the study of the more 
important scientific problems of the Pacific, and, 
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secondly, to survey the present state of iigwinde! 
of the physical and biological oceanography of the: 
Pacific. The subjects suggested for divisional or; 
sectional discnasion cover a wide range in all branches; 
of science, from astronomy to economic geography, 
agriculture, and medicine, in all cases with special! 

reference to the Pacific. It is noticeable that there; 
is a considerable bias in favour of topics which have а; 
practical application. In the physical section meteor-| 
ology, earthquakes, and the study of volcanoes take} 
а prominent place. 


In the biological sciences the! 


fauna and flora of the Pacific are to be discussed in|. 


relation to distribution, as well as from the practical 


point of view of protection, and, where appropriate, ' | 
in relation to economic development. Frau cic i 


18 wel represented in the discussion of the antiquity 
of man in the Pacific, the anthropometry of races of 
the Pacific, the study of Ainu, Papuans, and pygmies, 
the culture of the East Indies in relation to the| 
question of ‘diffusion,’ and the relation of food, 
clothing, and houses to climate. A series of excursio: 

has been arranged to suit the special interests of 
members of the congress extending from October} 
18 until November 19, "шне есе ae шаши. 
villages, the famous shiine and temple at Nikko, 
Hakone volcano, Fuji, coal and copper mines, bot; 
Springs, cretaceous, tertiary, pliocene, and other. 
geological formations in various localities, the old] 
Imperial Palace and the University at Kyoto, 
well as other places of importance for the study of! 
the fauna and flora or the commercial and industrial 1 
activities of Japan. After the official excursions 
are over, facilities will be afforded for a longer stay 





if desired. 


t 


Pror. R. RuccrEs GATES, who has just returned | 


to London after а visit to Russia; gives us some|' 


interesting information as to the position of some 
scientific work and institutions there. “In the course 
of his letter he says that much valuable work is 
being done in the various plant-breeding stations 
which he visited. These included Tammisto, near 
Helsingfors, Finland, аз well as Khibiny in Russian 
Lappland, north of the Arctic circle, which is devoted 
chiefly to the production of northern vegetablee and j 
cats for fodder; Peterhof and Desto Selo, near | 


| 





| 
> 
} 
| 
| 
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Leningrad, where extensive genetical, biometric, 
cytological, and physiological investigations are being 
carried on, especially with cereals, under the direction 
of Profs. Phiiptschenko, Vavilov, and Levitsky, 
and Drs. Ріввагеу and Karpetschenko ; Petrovsky- 
Raroumovsky, where extensive experiments, par- 
ticularly with oat-breeding, are being made by Dr. 
Schegalov ; and Saratov, where the greatest interest 
attaches to a series of unique wheat-rye hybrids of 
Prof. Meister, and where Dr. Plachek is 1mproving the 
varieties of sunflowers, which are extensively grown 


> ав а crop in Southern Russia. 


In Moscow, the Institute of Experimental Biology 
is one of several laboratories under the direction of 
Prof. Koltzoff, in which a great range of genetical 


and cytological as well as other experimental work: 


in animal biology is being done. The genetical section 
is in charge of Prof. Tschetverikoff. Much eugenical 
work is also being done in Moscow and Leningrad, 
especially ın the collection of pedigrees, and a Russian 
Journal of Eugenscs is edited by Profs. Koltzoff, 
Liublinsky and Philiptschenko. The Timiriazev In- 
statute in Moscow, under the direction of Prof. 
Navashin, is chiefly devoted to research in plant 
cytology and genetics Prof. Gates also visited the 
Botanical Gardens m Leningrad, Tiflis, and Batoum, 
the chiéf interest of the Tiflis garden being its large 
collection of Caucasus plants. A study was made of 
the tundra vegetation in the far north and the steppe 
region in Southern Rusaia and the Caucasus. While 
in Moscow Prof. Gates was present at the opening of 
a small museum of Metchnikoff relics in the Institute 
of Experimental Pathology. Madame Metchnikoff 
came from Paris for the occasion. 


CONSIDERABLE interest has been aroused among 
archzologists by discoveries at Glozel, on the right 
bank of a rivulet called Le Vareille, about twenty miles 


. south-east of Vichy, of which httle had been heard in 
* England until attention was directed to them by Prof. 


S. Remach 1n а letter to the Times of September 27, 
in which he referred to their bearing upon the date of 
the Magdalenian culture. The excavations, which 
began in 1924 and were carried out by Dr. Morlet, 
assisted by a young peasant Emile Fradin, yielded 
last summer a curious combination of objects in associa- 
tion which is at least puzzling ` The objects were of 
stone, bone, and more or leas baked clay, without a 
particle of metal or Celtic or Roman pottery. They 
consisted of (x) а few polished axes and small flints 
(there is no fimt in the neighbourhood). (2) very 
thick hand-made vases, one of them decorated with a 
human head (eyes and nose but no mouth), a fiddle- 
shaped figurine representing & woman, without & 
mouth and recalling the so-called owl-vases of Troy ; 
(3) pebbles engraved with outlines of animals or ш- 
scriptions or both, in the most degraded Magdalenian 
style, (4) a large number of.clay tablets covered with 


inscriptions, some long and well engraved Of these 


inscrptions some are described as bemg like the 
Phosnician, but the greater number are quite different, 


INSCRIPTIONS from so remote a period are not-known 
if we except some of Piette’s earlier painted pebbles 
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from the Маз d’Azl and a few PESER graffiti on 
reindeer horn. The only similar inscriptions of 
anything like so early a date were found in Portugal 
in 1894; but these aronsed some suspicion and have 
not been universally accepted. Prof. Reinach, to 
whom we are indebted for these details of the find, 13 
of the opinion that we have here a religious deposit 
of early neolithic age associated with a degenerate 


` Magdalenian culture which is thus brought down so 


late as 4000—3000 B.C., he holds that ıt points to the 
western origin of writing. Prof. Eliot Smith, in his 
presidential address to the Anthropological Society 
of University College, London, on October 15, referred 
to this curious association in one deposit of neolithic 
objects with Cretan affinities, Magdalenian ‘objects; 
апа-а linear script. He suggested that if the neo- 
lithic phase did not begin in western Europe until the 
second millenium в.с, there-was nothing inherently 
improbable 1n the association; but it necessitated 
cutting off one millenium from the dating on Prof. 
Reinach's view, that the close of the Magdalenian 
period might have been so late as 3000 B.c. Further, 
if the Ægean ongin of the pottery was admitted, the 
claim for the western ongin of writing was unjustifiable. 


AT the Imperial College, South Kensington, on, 


‘October 13, Dr. W. Н. Keesom, professor of physics’ 


and director of the Cryogenic Laboratory in.the 

University of Leyden, described the experiments by 

which he succeeded ın solidifying helium ın June and ` 
July last. The methods of refrigeration employed 

by the late Dr. Kamerlingh Onnes made it possible 

to attain a temperature of less than one degree above 

the absolute zero, and by applying great pressure at 

this temperature, Dr. Keesom found it possible to 

reduce helium to the solid state. Under the most, 
favourable conditions а pressure of the order of тоо 

atmospheres was sufficient for the purpose. In the 

earhest experiments, in which the use of much higher . 
pressures was contemplated, the solidification took 

placein a German gilver tube, and was demonstrated by 

theindicationsof a differential manometer showing that 

the tubes had become blocked. In later experiments а 

glass veasel was employed, so that the solid helium 

could be seen. It was not distinguishable from the 

liquid to the eye, having apparently the same re- 

fractive index and density, but the existence of the 

solid was proved by the fact that a metal stirrer 

immersed in the substance became fixed. By means 

of a simple device for melting the helium in immediate 

contact with the stirrer, the latter was released, ahd 

could be hammered against the unmelted solid a- 
short distance away. A curve of melting-point 

against pressure was drawn, and it was found that, 

unlike the corresponding curve for other substances, 

it did not meet the vapour pressure curve, and there 

was therefore no triple point. By extrapolation the 

melüng-point curve was ghown to become parallel 

to the axis of temperature at the absolute zero, in 

accordance with Nernst's heat theorem. 


RzcENTLY the International Education Board, 
founded by Mr. John D. Rockefeller in 1923, made 
an offer of 30,000}. towards the cost of erection, 
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equipment, and endowment of new premises for the 
Department of Animal Breeding ın the University of 
Edinburgh, on condition that a similar sum was 
obtained in Bntain. It was announced by the 
Pnncipal of the University, Sir Alfred Ewing, on 
Thursday last that Lord Woolavington had given в 
sum of 10,009. towards the endowment of a chair of 
animal breeding m the University, and that the 
Development Commission would make a substantial 

grant, so that the condition laid dqwn by the Inter- 
national Education Board might now be аш аз 
fulfilled. 


Tur Board of Agriculture first suggested in 1913 
that research in animal breeding should be undertaken 
in Edinburgh, and a joint committee, representative 
of the University and the College of Agriculture, was 
appointed to consider the matter in conjunction with 
the Board and tbe Development Commisson The 
organisation of the work was interrupted by the out- 
break of the War, but was resumed in тото, and 
towards the end of 1920 the Department of Animal 
Breeding was established with Dr. F. A. E Crew as 
director. It was first housed in the immediate 
neighbourhood of the Old College, but for the last two 
years has occupied laboratories 1n the new Depart- 
ment of Chemistry at West Mains, adjacent to which 
ten acres of pasture belonging to the University have 
been made available. The financial arrangements 
now announced will enable the Department to be 
provided with premises specially equipped for work 
on animal breeding, апа as а site at West Mains is 
available, 1t 15 anticipated that the building of the new 
Departmen$ will soon be undertaken. 


AT & meeting of the Society for the Study of 
Inebriety on October 12, Dr. J. D. Rolleston read а 
paper on alcoholism in classical antiquity in which 
he stated that, in view of the fact that the scientific 
study of inebriety dates only from the middle of the 
nineteenth century, very little is to be gleaned from 
contemporary medical writers as to the prevalence 
and effects of alcoholism in ancient Greece and Rome. 
The main sources of information are the poets, 
especially the gnomic writers and satirists, philo- 
sophers, moralists, and encyclopedists such as Pliny 
the elder and Athenzmus. Though there is some 
indication of the existence of chronic alcoholiam, as 
is shown by passages in Pliny and Seneca, alcoholism 
m classical antiquity was mainly of a convivial 
character, and industrial alcoholism, apart from that 
associated with prostitution, was unknown Dr 
Rolleston quoted numerous passages from the classical 
writers dealing with the dysgenic influence of alcohol 
апа other evil effects of drink on the community and 
the individual, especially the relation of inebriety to 
insanity, crime and poverty, and the measures, often 
of a fanciful character, recommended by the ancients 
for the prevention ‘and treatment of drunkenness 
In conclusion, Dr. Rolleston pointed out that the 
alcobolism of classical antiquity differed from that of 
to-day by its predominance &mong the upper classes, 
the lack of legislative control, the absence of distilled 
liquors and the non-existence of syphilis, which is now 
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often contracted as the result of alcoholic indulgence 
and runs a severe course in alcoholic subjects. 


Tue Innwerk Aluminium Co. has built an electric 
power: station at Tóging in Germany in order to 
utilise the various falls on the river Inn. It 1s the 
largest hydro-electric power station in Germany. 
It is estimated that the annual average output will 
be 465 milhon kilowatt-hours. A description of 
the equipment of this station appears in the July 
number of 4 EG Progress. А pecuhanty of the 
scheme is that no provision is made for storage. 
The hydraulic energy is immediately converted into 
electncal energy. There is never waste due to water 
flowing uselessly over the weir. The amount of 
power available is so large that ıt cannot always be 
utilised for power and lghtng At the time the 
station was built it was doubtful whether it would 
be more economical to manufacture aluminium or 
nitrogen Hence the electrical equipment was 
designed so that either direct current or alternating 
current could be obtained At the Toging station 
there are 15 mine-thousand horse-power turbines. 
The first eight of these machines drive three-phase 
generators, whilst the other seven drive direct current 
dynamos, the output of which is used for the manu- 
facture of aluminium, the furnace rooms for which 
are near the station. The alternating current is 
carried on overhead wires at roo kilovolts pressure 
to the Hart carbide factory, which is ten miles away. 
Special precautions have been taken to prevent the 
pole wheel from bursting should a turbine ‘run 
away. They are made of steel cast in one piece, 
and two rings of Siemens Martin steel are shrunk 
on to them The strength of this steel is 78,000 1b. 
per square inch. 


Tue fifteth annual meeting of the Conchological 
Society of Great Britain and Ireland was held at the 
City Museum at Leeds on October 16 under the 
presidency of Mr J. W. Taylor, the doyen of the 
Society. There was a large gathering of members, 
and a number of delegates from related societies 
attended with messages of congratulation and good 
wishes. The president ın his address dealt with the 
evolution of the Mollusca, and there were various 
exhibits of interest, including the Stubbs Collection 
which has been recently acquired by the Museum. 
The Society was founded in Leeds fifty years ago 
within a few days by Messrs. W. Nelson, W. D. 
Roebuck, H. Crowther, and J. W. Taylor, and the last - 
two were happily present at the jubilee, which was 
appropnately celebrated at Leeds, though the Society 
has had its headquarters at the Manch Museum 
for some years past. Мг. Hugh Watson, ae 
was elected president for the ensuing 


Tue newly-created Society of British Foresters 
held its inaugural meeting during the recent meeting, 
of the British Association at Oxford. The object of 
this Society is to help in the technical development 
of forestry in Great Britain. Forestry is coming 
more and more into prominence, and it is felt that 
the time has now'arrived for the establishment of an 
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place for the publication of the results of forestry 
investigation &nd practice in Great Britain, and for 
the dissemination of results obtained elsewhere. .The 
officers of the Society are: President, Mr. R. L. 
Robinson;  Vice-Presidemi, Prof. R. S. Troup; 
Members of Council, Mr. С. О. Hanson, Major F. М. 
Oliphant, Mr. R. S. Pearson, Mr. Frank Scott, Mr. 
J. D. Sutherland, Dr. Malcolm Wilson; Edstor of 
Journal, Dr. H. M. Steven; Business .Edstor, Mr. 
J. Lyford Pike; Secretary and Treaswer, Mr. К. 
Angus Galloway, 8 Rutland Square, Edinburgh 


Tux following courses of lectures have been 
arranged at the Royal Institution during November 
and December. The Tyndall Lectures will be de- 
livered by Dr. G. W. C. Kaye, who will commence 
а course of three lectures on the acoustics of public 
buildings on Tuesday, November 2, at 5.15; and on 
Tuesday, November 23, Sir Wiliam Bragg begins 


-& course of four lectures on the imperfect crystallisa- 


tion of common things. On Thursday afternoons, 
beginning on November 4, there will be two lectures 
by Sir Edgeworth David on Antarche exploration 
of the past and futgre; three by Dr. R. К. Marett 
én the archeology of the Channel Islands; amd two 


_ .by Sir Squire Sprigge оп (1) early medical hterature 
' ^ and (2) medical literature in relation to journalism. 


On Saturday afternoons, November 27 ала Deceniber 
4, at three o'clock, Dr. С. C. Simpson will give two 
lectures on atmospheric electricity. The Juvenile 


.Lectures this year, the hundred and first course, will 


be delivered by Prof A. V Hill on nerves and muscles, 
how we move and feel: (т) Nerves and the messages 
they -carry (Dec 28); (2) muscles and how they 
move (Dec. 30); (3) the heart and some other 
muscles (Jan 1); (4) the lungs and blood (Jan. 4); 


(5) nerves and muscles working together (Jan. б); 


(6) speed, strength, and endurance (Jan. 8). - 


Тнк ninth annual Streatfeild Memorial Lecture will 
be delivered by Mr. F. С. Robinson at the Institute 
of Chemistry on Friday, November 19, at 8 Р.м. 
His subject will be “-ТЪе Chemist in the Non-Ferrous 


Metallurgical Refinery,” and Prof. С. G, Henderson, i 


president of the Institute of Chemistry, will take the 
chair. Tickets of admission are obtainable on applica- 
tion to the Registrar, Institute of Chemistry, 30 
Russell Square, London, W.C.r. Frederick William 
Streatfeild was on the staff of the City and Guilds 
Technical College, Finsbury, from 1ts foundation until 
his’ death in. March I918, as а teacher of applied 


, chemistry. -He ` won the esteem and affection of 


several generations of Finsbury students, who 
*etablighed „а! fund for the provision of an annual 
mem to mark their appreciation of his 
work and worth. Previous Streatfeild Memorial 


‚ decturers have been: Sir William Pope (1918), Prof 


С. T. Morgan (1919), J. Н. Coste (1920), W. Р, 


Dreaper (1921), Prof C. H. Desch (1922), E. M. 
Hawkins (1923), Julian L. Baker (1924), and Francis 
Н. Carr (1925). . On the closing of Finsbury Techical 


College, the admmmistration of the Fund and the 
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arrangements of the lecture were entrusted to the 
Institute of Chemistry. ; 
Farapay House Testing Laboratories, South- 
ampton Row, London, W.C.1, have issued a scale of 
fees for testing mechanical, electncal, and chemical 


materials, instruments, and machinery. Arrange- 


ments are also made for the loan of 1nstruments, work- 
shops, for investigations and reports, and for advice 
and assistance to inventors. 


Two of the best signs of activity and vigour of 
the optical industry in Great Britain are the number 
and importance of the scientific papers which are 
published by optical firms. We have before us a 
list of fifteen or sixteen publications which have 
appeared in scientific and technical journals during 
the last two years from Messrs. Hilger’s workshop. 
Of these, nine were papers read at the recent Optical 
Convention, two deal with the lens interferometer 
and its use, two with spectrum analysis and spectro- 
graphs, and one with a new measuring micrometer, _ 

WE much regret the appearance of a misprint in 
Dr. К. R. Ramanathan’s letter in Nature of 
September 4, p. 337. Observations at Sumla referred 
to near the end show that polarisation for the red. 
reaches values so high as 87 per cent., and not 30 per 
cent. as printed. . 

APPLICATIONS are invited for the following appoint- | 
ments, on or before the dates mentioned :—A lecturer, 
in arganic chemistry and an assistant lecturer in 
geography in the University of Birmingham— The 
Secretary (October 30). A lecturer in electrical 


"engineering at the Chesterfield Technical College— 


The Director of Education, S. Mary's Gate, Derby 
(October 30). А lecturer in agricultural botany at 
Armstrong College, Newcastle- upon - Tyne — The 
Registrar (November 6). Ап assistant lecturer in 
botany in the University of Birmingham—The Secre- 
tary (November 6) А scientific officer for, primarily, 
research in connexion with electrical ignition appli- 
апсез at the Royal Aircraft Estabhshment, South 
Farnborough—The Chief. Superintendent, R AE., 
South Farnborough, Hants (November то, quoting 
No. A. 81). A professor of zoology in the University 
of Birmingham— Tho Secretary (November 22) Ап 
engineer to take charge of the section of wood pre- 
servation of the Forest Products Research Laboratory 
at Рппсев Risborongh — The Secretary, Dept. of 
Scientific and Industnal Research, 16 Old Queen 
Street, S.W.1 (December т). A reader in wireless 
telegraphy and high-frequency technology at the 
Indian Institute of Science, Bangalore—Dr. W. H. 
Eccles, Institution of Electrical Engineers, Savoy 
Place, W.C.2. A woman B.Sc., biology, physiology, 
and biochemistry, and preferably physics or mathe- 
matics, for work at the Wellcome Physiological 
Research Laboratories, Beckenham—The Director. 
An assistant agricultural botanist under the Linen 
Industry Research Association — The Secretary, 
Research Institute, Lambeg, Co. Antrim. А head of 
the physics department of Huddersfield Technical 
College — The Director of Education,- Education: 
Offices, Huddersfield. 
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Our Astronomical Column. 


xu DUNS OMS fe MAGNETIC’ BTORM.— 
ough no unusually t has appeared as yet 
this month, the sun's disc hes’ ик & кү дү, 
feature, consisting of a procession of four large groupe 
of spots їп the northern hemisphere. Ѕопіе of the 
spots were occasionally naked-eye objects to keen 
vision, but as they-kept just on the limit of visibility 
they have not been included in the list of the x ed 
spots given from time to time in these columns. ir 
approximate positions will be of interest to observers, 
however, and are tabulated as follows : 


Group. Е Central Mandian Longitude Laütude. Aree. 

а. Oct. 92 232° 15° N 700 

b II2 205 18 N 900 

с 137 173 16 N боо 

а 16 7 133 24 N 650 

(The areas, corrected for and expressed in mlllronths 

of mm's тиле hemisphere, were measured on Oct. їз.) ч 
Group d, comprising в roughly circular в with 
small companions, represents the return of the large 


tember spot No ro. . 
n Oct. 14, at 20b, the commencement of a magnetic 
disturbance was recorded at Greenwich, which con- 


tinued for about 12 hours, the greatest deflemon of. 


the declination needle being about o:5?. At 19> on 
Oct. 15 a retrudescence of the disturbance took place 
which rapidly developed into one of great magnitude, 
the declination traces showing extreme deflexions of 
more than 1°. Serious diftonttves in telegraphic trans- 
mission were experienced at the same time, and a 
display of the aurora was reported from America 
At the time of the commencement of the preliminary 
disturbance, the longitude of the sun's central 
meridian was 157?, and at the commencement of the 
t disturbance it was 145? As will be seen from 

e above table, the present 1nstance is an example of 
the considerable uncertainty in ascribing а tion. 
between a'particular sunspot and a magnetic storm, 
Jud g merely from the position and appearance of the 


oe observations may, of course, come 
to hand which will throw some light on the matter. 
It may be added that the general activity of the sun 1s 


stillincreasing. Apart from the occurrence of spots and 
faculm, this fact 18 shown by the prominences during 
the last three months Mr. New reports that, 
for the past three weeks, the average number per day he 
has observed spectroscopically at the sun’s limb is 20. 

UNUSUAL DISPLAY or LARGE MgTEons.—Mr. W. Е. 
Denning writes that during the three nights Oct. 9 
to тү four brilliant meteors were observed himself 
or friends at Bnstol, and that three ed paths 
indicated a well-defined radiant in Corona at 230° + 33°. 

On the evening of Oct. 9 at 204 зот С.М.Т. a bright 
meteor, equal to twice the apparent magnitude of 
Jupiter, was seen in Draco moving from 244°+ 47° to 
261° + 59°; motion rather swift. .On the same even- 
r Ses 22h m & fireball, three or four times the 

tnees of Venus, appeared in Auriga, falling approxi- 
mately from Auriga to low in the NW it lat e tong 
vaporous trail which remained visible for ten minutes or 
mare. Near the end of its’ t it gave a great out- 
burst of light which illuminated the sky and land. This 
brilliant object had a radiant at about 262°+ 55° and 
was probably a fragment of Giacobini’s comet ae 1900 
The comet has a radiant at 253? + 56? as com ne 
Rev.M Davidson, and its orbit is nearest to the 
(distance 5$ millions of miles) on Oct. 9. 

On Oct. то at zo? 20™ a slowish meteor equal in 
brightness to Venus traversed (че of Cygnus, сговзіп g 
the stars « and & Cygni, the being from 318? +30 
to 333° + 32°. eft в Е streak for several 
seconds and burst with a strong flash when between 
the two stars mentioned: . 

On Oct. 11 at 215 тут a meteor as luminous as Jupiter 
appeared in Perseus, and shot from 53° + 43°to53° + 23°. 
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It is an unusual circumstance to в radiant from 
brilliant meteors alone. A ain abundance of 
fireballs has, however, diversified the present season 
since ber 6. They have been directed from a 
number of different showers, tho several ae 
8 Ну had their o in iants near the 
NE апам М Е. region of the horizon. Corona, as 
a radiant of meteors in October, 18 ue unknown, 
for that constellation is low in the N.W. in the evening 
hours and sets before 23^ at this time of the year. 


Сомктз.—Тһе comet Giacobini-Zinner, discovered 
in 1900, and seen on тїз. second return ip 1913, 
has been detected by Dr. Schwassmann at Bergedorf 
on Oct. 16, 17h 5om U.T. in КА. 172 247" 528, 
N. Decl. 2° 32’, magnitude 14:0 The indicated value 
of T, the perihelion , 18 Dec. 11-77, 1926, about 
four days later than Mr. Cripps's predi date His 
other elements are: w 171° 44’ 8^, Q 195? 56’ 35”, 
130? 43' 14", 6 45° 47 29”, log q 9:99726, equinox 1926-0. 

EPHEMERIS FOR Oh UT, CORRECTED BY 
ABOVE OBSERVATION 


RA. Deol. bar log А. 

Oct. 24 i7h451im 0% 35 r N o 0836 0:1358 
Nov. т 16 99 r 385 S o o618 © I212 
„ 9 18 312 3 559 00415 о тоб 
„ 17 19 6 6 153 8 0 0239 о 0908 


This makes the sixth comet to pass perihelion in 
1926, four being periodic and two parabolic r 

Neujmin’s Comet is expected to pass elion on 
January 2 next, however, ıf a doubtful object 
observed by Mr. Neujmin in 1920 was really his comet, 
the date be 22 days later. The following ephemeris 
for oh is by Mr. B. F. Bawtree,on the earlier assumption: 

RA 
gh 59 3m 18° 34 
10 23:3 15 4 
то 47:3 12 45 

Ав two revolutions have taken place since discovery, 
there is considerable uncertainty in the positions. The 
comet 18 likely to be faint 

Mr. J. Polak, of Saratov, had 1n igated the per- 
turbations of Holmes's comet, disco in 1892, and 
seen again in 1899 and 1906, but not since then. Dr. 
Zwiers calculated its perturbations эр to 1906, but 
after his death no one continued the work. Mr. 
Polak shows that the Jupiter perturbations in 1908 
were very large, increasing the period by 6 months, 
and diminishing the eccentricity from 0-412 to 0:379. 
This lains the failure фо find the comet 1n 1913 and 
1919. е return іп the former year was & very 
favourable one, and an ephemeris is given in Astr. 
Nach. 5465. The gen region is Aug 4, КА. 
їһ om; N. Decl 20°; Oct 3, К.А oh/34m; N. 
Decl 30?. Plates of that regon taken ın r913 should 
be examined for ımages of the comet. -d 

The bations since 1908 have been- small апа 
the next perihelion passage will be near March 12, 
1928. The comet may be seen (especially by southern 
observers) in the autumn of 1927. As this is one of 
the few comets discovered 1n England it is satisfactory 
-to find that work on 1t 18 resumed. 

Asir. Nach. ye contains an interesting study of 
the brightness of comet Tempel П in 1925. During 
the month of July ıt brightened up four tudes, 
from 10:5 to 6:5, log r changed from o-14 to 0-12, and 
to 9:51. These changes are so small 
that it is clear that the bnghtening was mainly due to 
раси change іп the comet e may conjecture 

at at greater distances the sun's physical effect on the 
cometic envelopes 18 insignificant, but that ıt becomes 
important at & certain point (not apparently the same 
for all comets), and henceforth develops rapidly with 
approach to the sun  Itis, however, difficult to frame 
laws that will cover all cases. 
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FA | - Research. Items. 


| Езктмо ENGRAVINGS ON WaLrus Ivory —Three 
examples of Eskımo art from Alaska of а type rarely 
are described ‘by M. L. Giraux in the 


. T. 18 The objects in question are made of 
walrus ivory, measuring 31 cm., 33 cm., and 36 cm.’ 
in length respectively, and are engraved and painted 
or stained in colour with human and anımal i 
Among the human 18 that of a male in Euro- 
pean clothing. АП the figures are realistic, but the 
animals 1n particular exhibit ап intimate acquaintance 
on the part of the artist with their characteristic 
attitudes and habits Although all the Eskimo of 
Alaska show considerable dexterity in carving wood, 
bone, ivory, and remdeer horn, the inhabitants of the, 
coast from the Yukon delta tô the lower Kuskokwin 
river are particularly noted for ther artistic виш. 
The technical methods employed in dealing with 
the ivory of a walrus tooth in the days before the 
introduction of iron and steel implements, are of con- 
siderable interest, especially in view of the marked 
resemblance of the objects under consideration to 
palzolithic «пата ings. ,Four grooves were made in 
the tooth with а piece of quartz or other siliceous 
stone. When these had been made as deep as the 
form of the cutting edge of the stone implement 
allowed, the two pieces were flaked off either by simple 

ure of the hand or by means of a wooden knife-. 
lade-like implement, which was mserted in the groove. 
The central piece of ivory thus obtained was rubbed 
down to the required by & freshly broken stone. 
The perforation found ın some of the abjecta was then 
made by a stone drill and sand, working in а shght 
depression previously made, and actuated by а cord 
or strap. poli was done either with & very 
fne-grained stone (soapstone) or by the hand used 
with very pid cay sand. y, another piece of 
ivóry was employed to produce a high polish. The 
vers were sharp pieces of stone, t, quartz, 
ne, usually fixed in pieces of wood, 
each material requinng a special method in manu- 
facturing the graving tool The colours employed 
were black (plumbago and charcoal or gunpowder 
muxed with blood), oxide of гоп or ochreous earth), 
yellow (ochreous earth), white (argillaceous clay), and 

n (oxide of copper). A dark reddigh brown used 
or staining seal skin was obtained by macerating the 
inner bark of alder ın urine for twenty-four hours. 


AN ENDpEMiC FLORA —An unusual analyss of an 


, endemic flora will be found by Е. Lewis in the Annals 


of the Royal Botantc Gardens, Peradentya, vol. то, part 1 

ith the:data given in Trimen's ‘‘ Flora of Ceylon," 
and from his owa observations as to altitude, the author 
has analybed the distribution of the large endemic 


“ата in relation to its distribution at different altitudes. 
The 


ult, ıs that the greater number of endemucs 
are to be found at the foot of the hills instead of at 
the highest altitudee, а conclusion which the author 
briefly discusses, assuming that in the more densely 
populated lower levels the struggle for existence 18 
greater, and natural selection has thus operated more 
vigorously. 
jaArANzsE Botaxy.—The botanical output of 
{арап proceeds apace, and fortunately abstracts will be 
d of practically all раъша in the Japanese 
pred all ‘be ted Һе 
in i is that сап attemp ere. 
ШЫ has published a very extensive study 
of the maturation of the seed of ,Pharbiis Ми. The 
process of maturation can be divided into a series of 
bins Hd the chemical changes, water content, etc., of the 
were studied and ‘their capacity to germin- 
ate when tested at these different . (Journ. of 
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Faculty of Science, Tokyo, Section III. vol. т, Part i.) 
Isaburo -Nagai publishes four papers upon mutations 
in Oryza sativa L. in the Japanese Journal of Botany, 
Vol. 3, No 2; in the same jo Kametaro Oharo 
has a paper upon Japanese fossil conifer woods, which 
he has been studying at the palaobotanical institute 
at Berlin, and there are two cytological papers upon 
Iis development, that by Tetsu Sakamura апа 
u Stow, 5 ing with the experimental produc- 
tion of pollen 8 with abnormal chromoeome 
numbers ш Сарва lutea. In the previous issue of the 
same journdl, [chiro Ohga has an in ing paper 
upon thé structure of, ancient but still viable ts of 
the Indian Lotus. The author these studies in 
Manchuria, and continued them at Tokyo and then 
at the Johns Hopkins University at Baltimore. 
These old lotus fruts occurred in‘a peat bed ш 
the Pulantien Basin, in South Mànchuna, and are 
porny at least three or four hundred years old. 
e retention of viability for such a long time is 
probably due in large part to the approximate 
maintenance of the water and gas content in the 


_tissues of the embryo, due to the structure of the frut 


coats and their maintenance in the undistutbed 
condition of the peat bed. " A very full account of the 
hfe history, аара and cytology of the fungus 
Plasmopara Halstediit, зз given by Prof. Makoto 
Nishimura ın the Journal df tha Collega of Agriculture, 
Hokkaido Im University,, Sapporo, Vol 17, 
Part I, with, five plates of drawings which are well 
reproduced. Koki Masui-has a paper upon the 
mycorhizal relation of the p bs Cantharollus 
floccosus, Schw. with the roots of 40145 firma in the 
Memows of the College of Science, Kyoto Imperial 
Umversity, vol. 2, No. т, 1926. It seems clear that 
this fungus is definitely parasitic on the tree, in 
Many cases killing branches of the root. 
CORALS AND SEDÍMENTS.—Problems of sedimenta- 
tion and rock formation in hrsg coral-bearing 
ions constitute the subject-ma 
сасе сарша зои J 
Biology of the egie Institution of W п. 
M. N. Bramlette, in d 
samples from Pago-Pago 
the ute. of Sas sedimentation processes in 
and around the Nations Chemical and mechanical 
analyses of the samples are given and discussed and, 
in some cases, a detailed analysis of the organic con- 
stituents has been made.  Borings from the reef were 
also examined and, on com n with the bottom 
samples, shown to be relatively richer in magnesium 
carbonate. А study of reef-sand from the Bahamas 
by. M. I. Goldman is concerned chiefly with the 
problem of dolomitisation. The chemical composition 
of the sand was determined directly and also by 
calculation from & count of the different constituents 
of known com ion, mainly calcareous skeletons. 
The difference found is taken to represent a change in 
chemical composition, the results in the t case 
indicating a relative decrease in the amount of 
magnesium carbonate. The results are not considered | 
conclusive, however, and ions are put forward 
for other methods of investigation. N. R. Smith, 
ing on a bacteriological examination of ‘ Cha!ky 
Mud’ and sea water from the Bahama Banks, 
classifies the bacteria found and describes an experi- 
ment to show that calcite 1s precipitated from sea 
water as a result of bacterial when food 18 
supplied and when the supply of calcium ın solution' 
is maintained by the addrhon of calcium sulphate. 
He states also that calcite cis formed from natural 
sea water by the strong ammonifying vibrios found 
in the mud, the only addition А being organic 


with some marine m 
bour, Samoa, describes 
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nutritive matter. J. A. Cushman supplies a list of 
some recent Foramuinifera from Porto Rico with 
notes оп their distnbution. An account of some late 
Miocene or early Phocene mollusca and sharks’ teeth 
from the Fiji and Tonga Islands by W. C. Mansfield, 
is accompanied by a useful annotated bibliography of 
the geol of the Fiji Island. T. W. Vaughan and 
. E Hoffmeister describe some Miocene corals from 
Trinidad, mostly new species. 


Vorrex DISTRIBUTION BEHIND AN AEROFOIL.— 
Lanchester, in his “ Aerodynamics," vol. 1, indicated 
from general theoretical considerations that the flow 
cs ы te doses ilie ш 

о 


should com a layer vorticity immediately 
behind the g edge and two general circula 
motons of te directions of rotation, one at 
tip. B y speaking, this prediction has stimu- 


lated investigations at Göttingen, in America, and at 
the National Physical Laboratory at Ted m, re- 
ceiving ample verification. In Aeronautical Research 
Comin не Report R.andM No. 951 (Н.М. Stationery 
Office, 1s net), Messrs. Fage and Simmons have 
subjected this theory to an accurate quantitative 
test and mapped out the changes which occur in the 
vortex distribution in the wake of an aerofoil The 
result vides an experimental verification of the 
theoretical relation given by Lanchester, that the 
total strength of the vorticity leaving a semi-span of 
an aerofou, as obtained by integration over the 
transverse plane close behind the aerofoil, is equal to 
the circulation around the median section, and that 
the distribution of vorticity is in close association 
with the distnbution of lift along this span. At 13 
chords behind the aerofoul the rolling up of the vortex 
band 18 practically complete and, within the limits of 
experimental error, at a distance of 0-57 chords in 
front of the aerofoil the flow is irrotational. The 
theory thus verified has undoubtedly given а new 
impetus to aeronautical developments. 


CATHODE SpuTTERING.—In the Ann. der. Phys, 
No. 15, p. 672, 1926, А von Hi describes à new 
method for the investigation cathode uei 
and he shows that sputtered metal particles co 
at any rate to а very large extent, of uncharged 
atoms! In his experiments а cadmium cathode was 
usually employed, but experiments were also carried 
out with silver and zinc cathodes. The particles 
emitted from the cathode collide with ions and 
electrons, and if. they were atoms they would emit 
their resonance lines. Thus, if the resonance lines 
of the cathode material are observed close to the 
plate, which lies outside the dark space, on which 
the sputtered particles are deposited, then we have 
evidence of the atomic nature of the particles. Clear 
proof of this was obtained, however, by comparing 
the intensity of the cadmium 3261 line with the 
intensity of the mercury 2537 line, when the vapour 
pressure of the merc inside the sputtering chamber 
was known. From these observations the vapour 
pressure of the cles was calculated, 
and the value thus obtained agreed, within the limits 
of ental error, with the value obtained from 
calculations based on a knowledge of the thickness 
of the sputtered film and on the assumption that the 
particles were atoms. Incidentally ıt was found that 
sputtered cadmium absorbed mercury vapour very 
rapidly. 

AGE-HARDENING OF ALUMINIUM ALLoys.—It has 
been shown that the alloys of aluminium with man- 
ganese and silicon possess the property of age-harden- 
ing after quenc from а high temperature, and 
also that alloys oi aluminium with copper show 
age-hardening to a lesser degree. In the first part of a 
paper by Kathleen E. Bingham read at the Liege 
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meeting of the Institute of Metals on September 3, 
and entitled “ The Constitution and Age-hardening 
of some Tenary and Quaternary Alloys T Aluminium 
containing Nickel,” it is shown that the tenary alloys 
of aluminium with Copper, and mckel do not possess 
this property of, age- ening in any appreciable 
degree. This suggests that the addıtion of nickel to 
the alloys of aluminium with suppresses the 
phenomenon of hardening. is explained by 
the constitution of the alloys, since the property of 
hardening depends on the precipitation of one or more 
of the constituents, and it has been shown that with 
2 per cent. of nickel and about 6 per cent. of copper 
there is no CuAl, present, either at 500? С. or on 
cooling slowly to 200° C.; f.6. 2 cent, of nickel 
increases the solubility of C in these alloys at both 
high and low temperatures. Finally, it is shown that 
the addition of 1 per cent. manganese to the alloys of 
aluminium with copper and nickel causes the pre- 


cipitation of a amount of magnesium silicide on 
oing from 500° C. to 200° C., and also affects shghtly 
the solubility of CuAl, and NiAl,. In the series con- 


taining 4 per cent. copper, 2 per cent. nickel, and 1-5 
per cent. magnesium, marked age-hardening takes 
place, and 1t is suggested that it is due chiefly to the 
precipitation of magnesium silicide, since it has been 
seen that any due to the CuAl, 18 very slight One 
per cent. magnesium is already 1n excess of the amount 
required for the formation of the compound Mg,Si, 
as there is only about o-13 per cent. silicon in the 
aluminium sed; 

TESTING ON HARDENED STEEL.—The testing of 
high.carbon tool steel has hitherto been carried out 
almost entirely in the form of actual machine tests on 
tools made from the steel. Axel Lundgren, in a paper 
read at the Stockholm meeting of the Iron and Steel 
Institute describes а simpler test. The type of test 
adopted was a bend test, carried out in a machine 

y designed for this work. Steels with more 

an I per cent of carbon annealed in such a manner 
that the cementite was 1n & fine-grained form, show, 
after subsequent hardening and tempering, a ny ed 
bend strength and a higher resistance to impact than 
specimens which, before hard , have been so 
annealed that coarse-grained cementite has developed. 
An annealing which yields a cementite in a spheroid- 
ised condition will after hardening, yield a steel 
consistently tougher than will a treatment which 
resulted in the cementite a ing in the form of a- 
network, and this despite the fact thst the cementite 
has afterwards disappeared. Steel with the highest 
ntage of carbon, 1-3 cent., shows, after 
ening and tempering, a higher bend strength than 

do lower carbon steels. Annealing so as to produce 
a fine-grained cementite results, when the steel is 


‘hardened and tempered, in рр of а higher 


bend strength than is obtained from ап unannealed 
steel. The steels quenched at too high a temperature 
and then tempered at a temperature of 150° to 200° С. 
show a reduced bending strength, particularly when 
the tempenng tem ture 1з lower. бо far as hard- 
ness is concerned, the steel with 1-3 per cent. of carbon 
is slightly harder after heat treatment than the оз) 
ре cent. carbon steel. The difference 1s not great, 
ut with lower carbon contents а rapid decrease in 
hardness 18 recorded. Similarly, a slightly greater 
hardness has been observed in the specimens which 
were not annealed before hard than from those 
which had been annealed. The influence of the rate 
of cooling upon the ultimate bending stress, after 
tempering, has been tested with a tempering tempera- 
ture of 300° C. In this connexion it been found 
that in the case of very rapid cooling in benzene, & 
much lower bending stren was obtamed, than in 
the case of a less rapid cooling in ат. . ч 
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International Congress of Psychology. 


HE eighth International Congress of Psychology 

. -was held at Gronmgen on September 6-11. 
Nearly 250 psychologists attended. All appreciated 
the arrangements made by the national committee, 
consisting of Profs. Heymans (president), Wiersma, 
Roels (secretary), Brugmans (and secretary), Bouman, 
Buytendijk, Zwaardemaker, and the late Prof. van 
Wayenburg, and especially by the local reception 
committee. On the social side, concerts and other 
entertainments and excursions were , and the 
reception by the Municipality of Groningen in the 
Stedspark was а brilhant function. 

More than eighty papers were read. Mention may 
be made of a symposium on intensity differences of 
sensation, which was opened by Dr. C. S. Myers 
(London), and Prof. Werner (Hanmer: 

Dr. Myers showed how the study of spinal reflexes 
contributed to our knowledge of intensity differences 
As the strength of a stimulus increases, not only does 
each muscle contract with greater vigour, but 
addthonal muscles are also brought into play. More- 
over, when the stimulus becomes strong enough, the 
onginal reflex may be suddenly transformed into 
another. Thus if the skin between the pads and 
cushion of the dog’s hind foot be pressed or stretched 
in the spinal animal, the leg 1s reflexly astendsd. But 
if the stimulus becomes sufficiently powerful, this 
refiex changes into one totally different, and the le 
is reflexly flexed. Instead of inducing contact with 
the stimulus-object, the stimulus now evokes esca 
from it. Instead of being, as before, related to the 
act of walking, the reaction now has reference to that 
of t. The sensation passes from one of touch to 
one of pain. Correspon to such an abrupt change 
in type of reaction, the whole pattern of events in 
the spinal cord must be supposed to undergo an 
equally abrupt change. The evidence thus points to 
sensational intensity in actual experience 
inevitably an impure variable Just as with increase 
of a ex stimulus the latter spreads to other 
reflexes, so, as we increase the strength of a tonal 
stimulus, new sensations inevitably arise; it alters 
not merely in intensity but also ш timbre. It w 
indeed seldom, if ever, possjble that a stimulus is so 
weak (or so pure) as not to affect mixed sensory 
elements. 

Yet another feature of reflex action is that, when a 
stimulus provokes reflex flexion of a hmb, it smul- 
taneously inhibits antagonistic reflex extension of 
that limb. If proven applicable to the sensory field, 
this means that increase of one sensation is accom- 
panied by decrease of an opposite sensation, 8g. 
warmth and coolness, red and green, blue and yellow, 
white and black. In the white-black pairs there is 
even а gradual transition from one pure pattern 
to the other pues Peas through every сте of 
admixture. It is therefore not surprising t so 
Touch discussion has been evoked as to whether 
changes in the white-black series of sensation are to 
be arded as changes in quality or in intensity of 
sensation. The true answer is that both are mevit- 
ably simultaneously changed; or, as Dr. oe 
long ago pointed Me чы, Journ, of Psychology, 
Oct. 1913), mtensity differences may be ed as 
neither qualitative nor quantitative, but strictly su 


generis, 1.6. intensive. 

Prof. S (London) communicated some 
results obtamed from his well-known doctrine of 
noegenesis, according to which all cognitive o tions 
can be analysed into a system of ulümate laws and 
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rocesses, These processes were ly divided into 
lands, the insightful and lally the seductive 
rocesses, and those which are merely reproducisve. 
us ш the study of individual differences of ability, 
all current tests of intelligence may be analysed into 
their eductive and roductive constituents, The 
former has shown itself to involve one single general 
factor, and if anything is to be given the title of 
‘general intelligence,’ it can be nothing else than this 
As for the other or reproductive kind of process, this 
has proved to be wholly independent of the general 
factor. Thus eduction and not reproduction 1s the 
only trustworthy basis of a su mental test. In 
the same way the o tions involved in the so-called 
learning by trial and error admit of analysis into the 
two kinds of constituents, eductive айа reproductive, 
and are far from реш ' mechanical, as generally 
supposed The topic of error is another field 1llumi- 
nated by this doctrine. An exhaustive examination 
of every sort of belief that can unquestionably be 
regarded as erroneous—from the highest chains of 
reasoning down to the merest tricks of illumon-— 
every one of them prove to rest pnmarily upon the 
law of retentivity and the process of reproduction- 
All purely noegenetic processes are incapable of error 
in the slightest б 

The doctrine of noegenesis also enables the whole 
range of cognition to be surveyed, and such ancient 
‘faculties’ as ‘memory,’ ' imagination,’ ‘ attention,’ 
and so forth, as well as such modern ones as ‘ the 
power of censorship’ or ‘ keenness in breaking зра 
complex '—always resolve themselves without the 
smallest remainder in terms of ultimate psychological 
laws. a 

Demonstrations were given by Dr. Godefroy 
foe on the principles of electrotachography. 

is method of investigating the psychogalvanic reflex 
is essentially the transformation of the galvanogram 
obtained by the Veraguth-Waller method into its 
first differential or curve. Into the circuit 
which is led through person tested, the primary 
cod of an alternating current transformer has been 
introduced, while the secondary 18 connected directly 
with the galvanometer. Thus whenever а change 
of intensity of the prim Ru current takes place the 
galvanometer shows a defiexion, and the ordinates 
of the curve obtained are proportional to the rapidity 
of the changes in intensity of the primary current. 
There is also the advantage that the galvanometer 
returns to zero after each tachographic deflexion 
There 15, however, at present considerable difference 
of opinion as to the cause of the psychogalvanic reflex. 
Dr. Godefroy's experiments lead lum to support 
the hypothesis of the emotional genesis of the 
phenomenon. Dr. Aveling (London), however, after 
elaborate experimentation, concludes that the psycho- 
galvanic pot is characteristically the con- 
sequent of conation. 

ral interesting exhibits and demonstrations 
were given of various apparatus, designed by Prof. 
Zwaardemaker of Utrecht, which are well-known to 
pe &nd to nose and ear specialists, namely, 
various ds of olfactometers, an apparatus for 
demonstrating the presence of odorous molecules in 
the aur, etc. 

Prof. Zwaardemaker has recently demgned an 
apparatus for the reinforcement of speech on behalf 
oi the deaf by audions and thermotelephones. The 
choice of the microphone, the valves and the trans- 
formers 1з a matter of knowledge of modern radio 
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telephony, but Zwaardemaker, not content with 
subjective hstening at the thermotelephone, secured 
objective measurements by employing the Rayleigh 
prinaple of the acoustic mirror. 

In conclusion, the records of the Congress porns 
to activity along lines already initiated, and there 





was little evidence of the breaking of new ground. 
Thus the researches of the ' co thonists,’ useful 
аз they аге, as а contrast to the work of some 
© atomists,’ could yet be assimilated by many outside 
their camp without sacrificing any psychological 
principles, Lr. W. g 





Coal Blending. 


THE gradual exhaustion of the more easily mined 

seams of coal in Great Britain, and other factors 
which are resulting in increasing costs of mining and 
transport, are combining to focus attention on the 
necessity of emplo more scientific methods in the 
preparation and utilisation of coal. In cdal carbonisa- 
tion, the main object of the coke oven is to pes 
coke possessing the special properties required by 
the үе industries ; whereas the chief aim 
of the gas industry has been to manufacture gas of 
the quality required for domestic and industrial 
purposes, and coke as a secondary uct has not 
received the attention it deserves. e ibility of 
producing coke with the qualities desirable in а solid 
smokeless fuel for domestic use is now being realised, 
and coke шу &nd structure are consequently being 
given much more consideration. 

Many attempts have been made to manufacture a 
solid smokeless fuel, containing a comparatively high 
percentage of volatile matter, by the carbonisation 
of coal at low temperatures ; and satisfactory products 
have been obtained, but the costs of the processes 
have been so great that it has not yet been possible 
to establish them on a sound commercial basis 

In high tem ture carbonisation processes, largely 
on account of the low thermal conductivity of coal, the 
charge adjacent to the retort walls 1з fully carbonised 
before any marked decomposition of the coal in the 
' centre of the charge has commenced. The рош 
of the coke to high temperatures for long , and 
the small amount of volatile matter, both o te in 
the direction of rendering the product difficult to 
ignite. The work of numerous investigators, how- 
ever, has led definitely to the conclusion that these 


are not the ош factors which influence the quality of. 


coke as relative ignitability, compar Br. 
and reactivity. Other factors of importance include 
the character of the coal carbonised, the state of 
division of the coal, the method, speed, and duration 
of heating and the temperature of carbonisation. 
dc cna mi мөнен may be 
controlled by gri and mixing coals of different 
coking properties with one another or with coke 
breeze or other substances, in 


Кееш ro- 
portions. The main effects of efficient blending are 
more rapid heat penetration of the charge and the 


production of a harder and more easily combustible 
coke. The method, speed,-and duration of heating 
are largely determined by the design of carbonisation 
plant. 


-out that che depreciation of 


Ina каеш paper to the Iron and Steel Institute,! Mr. 
David Brownlie presents a useful survey of the subject 
of coal blending; that is, the mixing ot coals with one 


another and with other carbonaceous materials, such 
as low temperature fuels, coke, pitch, etc., especially 
im connexion with carbonisation. A summary of the 
ра Б иду кон уала диннге эй ы pa Я 
although extending to forty-two pages, is in i & 
summary, and the titles of the sections alone occupy 
more than one page. 

Some coking coals are 80 constituted that they do 
not require blending for the production of goo gh. 
temperature coke, but the amount of coal of this type 
is limited. Scientific blending would render many 
more coals available for use in the carbonisation 
industries. It must be emphasised, however, that 
the blend of coals on a commercial scale uires 
close attention, as the correct blend for a particular 
process and tem ture of carbonisation would not 
necessarily be suitable for other processes or tempera- 
tures Other factors, in addition to the amounts of 
resinous material in the coals constituting a blend, 
must also be taken into account. For example, the 
investigations of the Joint Research Commuttee of 
the University of and the Institution of Gas 
Engineers have shown that the degree of fineness of 
the coal carbonised exerts important influences. 
Further, the work of C. B Marson and J. W. Cobb 
has demonstrated that the character of the coke ma 
be influenced considerably by the nature of the as 
constituents. Iron oxide, alium oxide, and sodium 
carbonate have marked beneficial effects, but certain 
other substances examined were apparently inert 

The рак оп & commercial scale, of tbe 
results obtained in laboratory investigations of coal 
blending ts certain difficulties. In addition 
to the installation of grinding and mixing к; 
increased bunker capacity would be required. It 
would also be necessary to ensure that only small 
variations in the quality of coal from а particular 
colliery occurred in different consignments The 
advantages obtained by blending must also com- 
pensate for the additional cost of the preparation of 
the blends; and in this connexion it must be pointed 

i dng machinery, | 
when coke is one of the constituents of the blend, may 


be considerable. А. PARKER. 
1 Coal Blending. А General Review of A both to 
High and Low-Tem: ture Cartons ion, De e dto and Steal 


Institute, June т 


i Physical Phenomena and Molecular Orientation at Interfaces. 


Te behaviour and pro es of interfaces were 
discussed at a conference arranged by the 
Faraday Society on October т. The subject is of 
fundamental importance 1n the science of colloids, and 
it is only by a better appreciation of the former that 
we can hope to unravel the ties of such 
complex systems as are to be found in natural colloidal 
materials, The hquid-gas and liquid-liquid interfaces 
are more simple than those containing a solid surface, 
since liquids т equipotential surfaces. There is 
little doubt that the concept of a unimolecular layer 
NO. 2973, VOL. 118] 


of orientated molecules as constituting the surface 
layer of an insoluble oil on the surface of water is 
correct, and many investigations are being made on 
the conditions ої formation and stability of these 
onentated, two-dimensional in ir solid, 
liquid, vapour, and gaseous states of aggregation. All 
the usual three-dimensional puse phenomena, such as 
allotropy or the process of vaporisation, have been 
shown to have their two-dimensional prototypes. 
For soluble substances the surface composition can 
only be calculated by means of the Gibbs' equation, & 
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thermodynamic process which gives no information as 
to the dimensions or orientations of the surface phase. 
That within certain ranges of bulk concentrations, 
however, the Gibbs’ layer is unimolecular, is made 
probable by experıments on sparingly soluble fatty 
acids and the analogy between the properties of the 
surfaces of solution and three-dimensional gases. - 
This simple idea, however, does not appear to be 
applicable to all types of binary mixtures, it is 
possible ‘that in some solutions the Gibbs’ layer 1s 
thicker than one molecule, but reasons for and against 
are’ founded as yet on but slender arguments - The 
kinetic interpretation of the lowering of the surface 
tensidn by two-dimensional liquids, vapours and gases 
does not, however, meet with universal tance, 
and we find the concept of a negative surface ion 
devel on the assumption of a molecular halo ot 
wide zone of molecular attraction. This idea is based 
u the view that а material spread upon the surface 
of water will cover but а definite area, and not expand 
indefinitely, as is assumed on the lanetic h езїз, 
a problem clearly susceptible of experimental solution. 
As is the case 1n solutions, the adsorption of ions at 


hquid interfaces із attended wrth the o ton of. 
distribu 


electric forces resulting in ап ordered ution of 
the ions in the interfacial phase ‘The nature of this 
distribution is of great importance in an interpretation 
of the phenómena of electric endosmose' and electric 
cataphoresis. Freundhch has shown quite definitely 
that the potential difference or electro-kinetic poten- 
tial of which those phenomena are manifestations 13 
in;no way related to the total potential difference 
acroes the interface, the one considered by Nernst in 
his development of a mechanism of operation of 
electric It 18 thus ne to concerve an 
ionic distribution the total amount of which can be 
calculated by Gibbs’ method, such as will give mse to 
those two well-defined potential differences. Whilst 
this problem still awaits a detailed solution, 1t appears 
clear that the old and well-known conception of 
Helmholtz of a condensed double layer, as well as the 
idea of a diffuse double layer developed by Сопу, 
must both be rejected in favour of some composite 
type combining the advantages of both. i 


secondary films, 1.8. mult-molecular in thic 


Attempts have not been lacking to show that the 
free surface of а паша presents an ordered arrange- 
ment. Whulst consideration of the mean Ше of a 
molecule on the surface of a liquid, as well as the 
dependence of the surface energy and the Eótvós 
constant on the molecular structure, show that some 
orientation does in fact exast, 1t 18 clear that the total 
surface energy of a liquid is not defined entirely by 
the nature and orientation of the surface layer of 
molecules. 

The nature of the free surface of a solid and the 
phonemes send а, adsorption afe more complicated. 

ilst unimolecular films are the rule rather than the 
exception on liquid surfaces, the building up of 
due. 18 
quis frequent on solid surfaces, although the loss in 
energy nier] the formation of each molecular 
layer is greatest for the first layer. It is not, however, 
a simple matter to calculate the film thickness from 
the amount of material adsorbed, since the surface of 
a solid is by no means uniform ш character, and breaks 
in the adsorption isotherm may indicate merely the 
covering up of a freah portion of the surface possessing 
a different surface energy. The variation in surface 
texture, d dent upon the ee of different 
crystal facets and edges, as well as the presence of. 
broken crystals, is accompamed by a variahon m 
surface energy, the interrelationship for heteropolar 
materials having been investigated by Born and 
Lennard Jones. For metals, however, we are not 
et in a positon to make the necessary calculations. 
Whilst both catalytic activity and adsorptive powers 
are dependent a the п of the surface, the almost 
specific nature of many of these processes shows that 
both surface energy and Surface structure are neces- 
2 factors to be taken into consideration in dealing 
with these problems. i : 

The Faraday Soa yis олаш to be congratulated in 

promoting a highly su | meeting; at which it was 
ible not only to listen to a number of distinguished. 
oreign visitors, but also to obtain the point of view 
which has led different inveshgators in certain fields 
to diametrically opposed conclusions. 
- E. К. К. 





AFTER closure for nearly a mur for reorganisa- 
tion and enl ment, the Wellcome: Historical 
Medical Museum, Wigmore Street, London, W.1, was 


.reopened on October 14 by Sir Hump Rolleston, 
in the ünavoidable absence abroad of the founder, 
Mr. H. S. Wellcome. Sir Arthur Keith delivered а 
short address, and Sir Fredenc Kenyon and Sir D'Arcy 
Power also spoke in proposing and secon a vote 

_of thanks to the previous speakers. A briet tour of 
the Museum discloses the t vanety and interest of 
the collection, but does little more than whet the 
appetite for return visits on future occasions, when 

‚ Selected objects could be more studied. 

The visitor first enters the Hall of Primitive 
Medicine, in which are displayed the paraphernalia 
of the medicine-man, including his masks and cos- 
tumes, a reconstructed skull-hunter's hut from south- 
east New Guinea is here a prominent feature. In the 
same section are also arranged a E number of 
charms, amulets, and talismans used by both primitive 
and modern man. Inthe Anatomy Room the history 
of anatomy зз illustrated by means of drawings, 
тенш: and sculpture: there 18 а fine collection of 

ne and ivory manmkıns used in the teaching of 
anatomy in the sixteenth and seventeenth centuries. 

through a short picture gallery, the visitor 
enters the Hall of Statuary, containing statues and 
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casts of the deities associated with medicine in ancient 
times, In addition, the hall and its gallery contain 
collechons of surgical, scientific, and dental instru- 
ments, arran to Шивїтаїе the evolution of each 
parücular ent. Special mention may be made 
of the collection of microecopes and that illustrating 
the development of the modern spectaclee. 

One of the most interesting collections in the Museum 
18 found at the end of the Portrait Gallery, where the 
Jenner relics are arranged: there one can see the 
orginal manuscripts in which Jenner’s views on 
vaccination are set forth, and also the instruments used 
by him in his work; a homely touch is provided by 
the presence of his favourite arm-chair ing from 
the Alchemy Room, a flight of stairs 1s descended to 
the ground floor; the main hall contains a varied 
collection of pictures and material illustrating the 
War in both its naval and military aspects. At the 
far end із found the Lister Collection, inclu a 

rtion of the actual Lister Ward from the Old 
Баар in Glasgow, in which Һе: developed the 

ce of anti in surgery. Passing sections 
ustrating meth of torture, the plague, and a lying- 
in room of the sixteenth century, the yisitor enters a 
созо Һагтасу. Неге 
be found а sixteenth-century alchemist’s labora- 
tory, a° London chemust’s shop of the eighteenth 


»- 
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сеп , & barber-surgeon's shop, and Chinese and 
Turkish drug stores. 

Two impressions remained with us when we left: 
the t boon to mankind the discovery of anesthetics 
has , after inspection of the pictures illustrating 
surgical operations in pre-anzsthetic days, and the 
persistence of a belief in charms through many 
centuries up to the t day, in spite of the increase 
in scientific know] Я 2 

In the course of his address at the ing of the 
Museum, Sir Arthur Keith said that a museum should 
fulfil two functions: it should serve the needs of 
students, fostering research, and at the same time it 
has а duty to the public, that of direct education. 
One way to write a history is by the study of the 
writings of others which have been preserved to us; 
the other is by the examination of the objects of man's 
handrwork, many of which have been retrieved 
through excavations, when their situation throws light 
on the penods at which they were in use: thus the 
existence of stone, bronze, and iron ages was dis- 
covered by thus means. History, then, can be written 
on the shelves of a museum. But a history of 
medicine is the most difficult of all to write, since the 
use of a primitive medicine-man's emblems of his art 
is only really understood when we have a knowledge 
of his beliefs. On these he bases a th of medicine, 
which guides him in the practice th. ; in general, 
the spirit is the real and illness is due to the 
ама со але irits, во that his practice is directed 
to the driving out of these immaterial beings. 

A museum can only fulfil its main function of 
encouraging research if it is itself a centre of research. 
It can be seen when a museum is succeesfully fulfilling 
this function, by the appearance of members of its 
staff at sclentific nem the publications issuing” 
xs it, and by thenum of stolen who m&ke use 
of it. 

In the education of the public the curator of a 
museum should be an able 'case-dreeser.' The 
average man has little time or inclination for a 
detailed study of the exhibits, so that he requires his 
history to be put before him in a few well-chosen and 
salient objects. Since the best elementary treatises 
are usually written the most learned men, it is 
probable also that the educational function of a 
museum will be directed equally well with research by 
the most learned of our curators. 

Money is an essential ет in the work of a museum, 
so that the thanks of all are due to those who contri- 
bute service to mankind by founding and maintaining 
it as a centre of research and education. 





University and Educational Intelligence. 


CauBRIDGE.—Mr. І. H. Thomas, Isaac Newton 
student and Smith’s prizeman, has been elected to a 
fellowship at Trinity College. Mr. H. M. Robertson 
(Leeds) has been elected to a research studentship in 
economics at Emmanuel College, and Mr. A. H. Wilson 
> to an honorary research studentship in mathematics. 
The Hon. Bertrand Russell, Trinity College, will 
lecture on '' The Analysis of Matter" at Trinity 
College, giving the Tarner lecturee on the philosophy 
of the sciences. 

Dr. A. C. Haddon, Christ’s College, has been 
appointed honorary of the New Guinea collec- 
tions in the Museum of Archeology and Ethnology. 
J. A. Ratcliffe, Sidney Sussex College, has been elected 
to the Stokes Studentship for research in physics at 
Pembroke College. 

The Commussoners have offered to the University 
for discussion new statutes modifying the statutes 
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with regard to various trust emoluments to bring them 
into line with the new statutes. They propose a new 
statute, throwing open scholarships and prizes to 
women on the same terms as to men, leaving the 
University power to exclude women from any one or 
more of the emoluments for which they have not 
hitherto been eligible. . 


Ерічвоксн.—Ргоѓ. E. Shearer, in his ae re 
address as professor of agriculture, ke on “ Agri- 
cultural Education and the Community.” He stated 
that our system of agricultural education 1s based on 
lines which are sound and well adapted to the general 
circumstances of the country. Useful work has been 
accomplished in the past, but t efficiency and 
future progress are unduly handicapped by meagre 
Сова provision. Nothing is more certain than 
that the agricultural future, amidst ever-increasing 
competition, will he with those nations that take the 
fullest advantage of scientific knowledge. 


Sr. ANDREWs.—The Court has appa Dr. J. D. 
McBeath Ross to the lectureship in physical ch 

in University College, Dundee, vacant by the resigna- 
tion of Dr. О. К. Howell, appointed to a in 
Manchester Muncipal Techni еде. Mr.J.M. Hay 
has been appointed to the lectureship in mechanical 
engineering and machine design in University College, 
Dundee, vacant by the resignation of Dr. W. J. 
Walker, appointed to the chair of mechanical engineer- 
ing in the University of Witwatersrand, Johannesburg, 
South Africa. 








On Wednesday, October 20, H.R.H. the Prince of 
Wales opened a new women’s hostel, a teaching dairy, 
and farm at the Cheshire School of icul- 
ture, Reasehea Теве buildi complete the 
equipment of the institution, and render possible 
centralisation of a comprehensive scheme of agnicul- 
tural education, hitherto somewhat scattered. The 
school hes in the centre of a small estate, the mansion 
on which serves as a residential hostel for forty men 
students and as the headquarters of a scientific staff. 
There are two farms, the larger, 210 acres in area, being 
used for teaching and commercial ends, and the 
smaller, which extends to 50 acres, being devoted to 
аа work. А 6-acre holding within the 

te 


has been equip аз а poultry department, 
and the origi ens have been extended and 
stocked to illustrate various phases of horticultural 


work. An extensive range of stabling has been 
adapted as chemical, botanical, and bacteriological 
laboratories. The dairy, now added to the buildings, 
has been built primarily for teaching purposes; it 
has been equipped with the ordinary apparatus of a 
good cheese-making farm, and also with sufficient 
examples of dairy machinery to demonstrate the 
bilities of mechanical devices. The eia 
ostel 15 a pleasing structure which perpetuates the 
half-Hmberel style so characteristic of the county. 
There 18 accommodation for thirty students. А 
county institution, the school mms pmmarily at 
instruction suited to the needs of farmers’ о, and 
daughters, and others taking up rural pursuits for a 
h ood. ао cuoi ul “oF tives ы Sis 
months' duration, are provided in agriculture, dairy- 
ing, horticulture, and poultry-keeping. Th e 
end in view is severely practical, instruction is ly 
on the traditional lines of scientific institutions; for it 
is characteristic of the Cheshire farmer that he wants 
Ніз son to be taught “something he cannot learn at 
home," rather than to be trained in manual operations. 
The school also maintains an extensive advisory service 
throughout the county. 
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Contemporary Birthdays. 


October, 24, 1854. Right Hon. Sir Horace C. 
Plunkett, K.C.V.0., F.R.S. - 

October 26, 1874. Prof. T. M. Lowry, C.B.E., F.R.S. 
or 27, 1856. Prof. Ernest i Hobson, 

October 28, 1868. Mr. Frederick Wiliam Lan- 
chester, F.R.S. 


October 29, 1868. Mr. Charles Р. Eugéne Schneider. 





Sir Horace PLUNKETT, sometime an Irish ad- 
ministrator, was born in Gloucestershire. He was 
educated at Eton and University Со , Oxford. 
Soon after attaining his majority he wor at the 
dev ment of & ranch in Montana, коша ниша 

with аП the details of American 

methods. Afterwards, Irish agriculture and industry 
engaged his whole-hearted energies for many 

with much practical issue. Chairman of the {then then) 
Sub-Section of Agriculture at the British Association’s 
Dublin mee in 1908, Sir Horace gave a highly 
informative ad 
“ Science and the Problem of Rural Life.” 


Prof. Lowry was born at Low Moor, Yorkshire. 
Educated at оро School, Bath, he entered 
later the Central Technical College of the City апа 
Guilds Institute, South K n. Here for seven- 
teen years, from 1896, he h an assistantship to 
Ed ШЫ Е. jS ташнонЕ, F.R.S. From a Hostal 
1916 he was lecturer in chemistry ‘at Guy's 
Medical School. In 1920 Prof. 2А appointed 
to the chair of physical chemistry in the University 
of Cambridge rian lecturer of the Royal 
Society in ps? (in collaboration with Dr. P. E 
Ке, he dealt with '' vium Rotatory 

Bame subj ect he ursed in Decem фегтоаз, 
ро ihe: 6 de Chémie Physique, 
exemplification of Biot's researches. га рал ra 
the author of two useful works, “ Historical In nc- 
(= о Chemistry” (1915) апа '“ Inorganic Chemistry ” 
1922 

Prof. HossoN, Sadleiran professor of pure mathe- 
matics in the Univermty of Cambridge, was born at 
Derby. Entering Christ’s College, "pert 09 һе 
graduated senior ler The Royal iety 
&warded him a Royal medal i 1907 in respect of the 
fundamental character of his contributions to аг 
matics and mathematical ро parti with 
ference to the history ania evelopment of ma 


Mr. Е. W. LANCHESTER, whose pioneer work e 
researches in aeronautics were seid dari by 
the Royal Aeronautical Society in the & of its 
gold medal, and by Ыз election as an honorary fellow, 
was educated privately and-at the Royal College of 
Science, South Kensington. Early in his career he 
was technical adviser to the Birmingham Small Arms 
со y, and to the Daimler Company. From 1909 

1920 he was a valued member of the Advisory 
ЕЗИ for Aeronautics. 


Mr. C. Р Euckne SCHNEIDER, ironmaster and 
metallurgist, owner, in family succession, of the 
famous Creusot Works in France, was nominated 
in 1917 preedent of the Iron and Steel Institute, and 


he held office for а year. It was а departure in 
cedure cordially and unanimously received. Bis 


кечсе ue Кае also сЕ аза dc 


dustrialst. In rgao-ar the Iron and Steel In- 
stitute published papers of his in its Journal on 


“An Investigation of various Forging Operations 
carried out under Hydraulic Pressee 
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Societies and Academies. 
LONDON. 


Society of Public Analysts, October 6.—A. Chaston 
Chapman: On the presence of corhpounds of arsenic 
in marine crustaceans and sh Marine crus- 
teans and shellfish have been found to contain from 
IO to 174 a гневе аз As,O,) per million of 
the wet Мабуе oysters contained 
c poe d aper ortuguese oysters from 
33, 7o parts per million. In fresh-water fish, shell- 

and crustaceans, the amounts of arsenic 
from only about 0-4 to 1:5 parts million. e 
arsenic.in the marine animals is оге derived 
from the sea water. Potted and canned crustacea 
and shellfish contained from 0:5 to 85 parts of 
arsenic per million The arsenic in the urine of two 
experimental subjects was raised from the normal 
figure of about 1/200 per gallon to $ in one 
case, and $ grain їп other, after а of lobeter. 
—A. Chaston Chapman and Н. Linden: On the 
presence of lead and other metallic impurities in 
Marine crustaceans and shellfish. The followi 
amounts of co (parts per million of the 


edible portion) were found: lobster, 167; crab, 130; 
and w. 115. The amounts of ranged from 
Native oysters contained 


i (whelk) to 25-6 (ое, x 
12 to 400 parts and Portuguese oysters 10 
aoo warts of ы та: Like the arsenic, these 
metallic impurities are [Ошу derived from the sea 
water —A. К. Tankard and D. J. T. : The 
examination of fish for formaldehyde. "Various kinds 
of fish gave a positive е іп антер phenyl- 
Bydrae ter ше e presence of 1 to 2 parts 
аашаа Since, however, tri- 
methylamme (a common снае of fisb) can be 
y oxidised to formaldehyde, a poemtive reaction 
does not necessarily indicate the presence of added 
formaldehyde. The reaction tends to be less marked 
when putrefaction of the fish has set in.—Karl 
Sandved: The potentiometric ti og of tin with 
potassium bromate. The best ts (error o:5 рег 
cent) were obtained by oxidation of the stannous 
tin with antimony chloride or ferric chloride, апа 
potentiometric titration of the reduction compound 
with potassium bromate. А method of eles eam 
tin in the ce of antimony has been 
and the Коше titration of ferrous iron has 
been closely studied.—RH. К. T. Young: The deter- 
mination ОГ. nicotine in tobacco. Kellor’s, Kissling’s, 
and other methods have been critically examined. 
Accurate results are obtained by the 
tobacco with a mixture of petroleum spirit, ether, 
and ueous potash, the ethereal extract 
with dilute (1:1) alcohol containing cochineal, add- 
ing excess of kh rc acid to the separated 
aqueous A and titrating with standard sodium 
ае Ammonia із best determined by dis- 
tion after precipitation of the nicotine with 
iodine, but little ammonia, if any, was present in the 
tobaccos examined. 


Paris. 


Academy of Sciences, September 6 — Alfred 
Rosenblatt: The plane irrotati movements of 
incompressible “= fluids.—H. Pélabon : - 
ing contacts. A detector consists essentially of 

metal-dielectric-metal. The thickness of the 

i must be as small as possible and remain 
constant. Various practical means of satisfying 
these conditions are suggested. 

ber 13.—H. Deslandres: Remarks on 
the law of distmbution in time of magnetic storms. 
The theory of corpuscular radiation appears to be 
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able to explain the greater part of solar phenomena.— 


Valère Glivenko: Surfaces of finite area.— Julius 
Wolff: А generalisation of а theorem of Schwartz.— 
Gossot and Liouville: 


The principles of interior 
ballistics.—V. N. Ipatief and B. À. Mouromtsef : 
The reduction of chromic combinations by hydrogen 
under pressure and at high temperatures.—F. 
Taradoire: The rapid oxidation of drying oils and 
ант With the exception of the nitroso 
ves of diphenylamrme, none of the other 
ж antioxygen сы employed were suf- 
ficiently active to vate arevent the ntaneous inflamma- 
ton caused by the oxidation of drying oils on cotton 
wool—Raymond-Hamet: А supposed sympathico- 
tro of Uzara.—Methodi Popoff, Minco Dobreff, 
George Paspaleff: The development of the eggs 

of {һе sea-urchin (Sir locentrotus hoidws) under 
Buen d epe о e pollen of the oak 


September. 20.—Th. Got: A remarkable class of 
ruled surfaces.—A. Myller: Normal curvature and 
койы, torsion.—George D. Birkhoff: The significa- 
on of the canonical equations of dynamics.—André 
Meyer: The catalytic rôle of mercury in the sul- 
равана of anthraquinone. To explain the cata- 
ytic influence of mercury on this sulphonation, 
Martinet and Roux have formulated an ingenious 
hypothesis One deduction from this is that 
a-&n uinone sulphonic acid should be transposed 
into the 8-acid pae nee heating with concentrated 


and of 


sulphuric acid. author is unable to confirm, 
the a-acid remaining un under these condi- 
tions.—E. Kohn-Abrest and 5. Kawakibi: Nitrates 
in animal and vegetable tissues. Details of a 
modification- of Lunge’s method of determining 
nitrates suitable for organic material 


SYDNEY. 


Royal Society of New South Wales, September 1.— 
Е. W. Booker: The internal structures of the Penta- 
mendae of N.S. Wales. Brachio material was 
examined by means of serial thin sections, from 
I to r.5 mm. apart. A new sub-genus, Barrandina 
Sao Peniamerus linguifera, var. Wilkinsoni, 

ils 1892), contaming two new species, B. 
Wilkinsoni and B. Manor, is described. А structure 
new to science is noted in the cruralium of these two 

ies. It is also t in Sieberella galeata, 

alman, and (Ba labra, Mitchell but not m 
Peniamerella жын Т) Molongensis, Mitchell.— 
M. B. Welch: The wood structure of certain 
eucalypts belonging chiefly to the ash group. The 
woods of seven species of eucalyptus are described 
in detail. In common with other members of the 
genus, the woods are practically diffuse-porons, 
though growth rings are more prominent in certain 
of these species than in most. The vessels possess 
Bimple end oration. Transition forms occur 
between the fibre-tracheids, malang up the bulk 
of the woody tissue, and the i tracheids. 
Wood parenchyma is usually not abundant and is 
chiefly vasicentric. 





Official Publications Received. 


Berma AwD OoLoxur 


Journal of ths Indian Institnte of Bcsenem,. Vol 9 


Part 2: Vegetable 
Oils елаша QGtyoendes of Егосіс Acid. J.J. HG. 


18: Derivatives of Abtetio Acids Madyar 
Lionel Simonsen. Рр. 111-116+8 platen. Sannas. ) 
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Transactions of Шә Sere! Bore SE Mauna ten T VoL 54, Part 3, No. 
17: Вот new Ordovician and aluran Fossils from Girvan. By Dr. 
Tio сөгү of fas Шү. Py J. МОЯ la Vol 54, Part 8, No. 18: 


oi, Jan, Mayon: Ай.) Words, MEE latos. 

шы T oe puse Ro a spese Syrie "e б. 
T Leslie 

ae peeks ot ш Vu. e Part 3, о. 21: Con 

Dh ere Old Bed Sandstone Flore of Scotland. in: 
Inclumon in & new 


ба Нага (ro Thomson; and ita 
Payton) -of Pro odendron from the 


toleped 
ү: On the Identification of the 
large ‘Stems’ m the Carm Ше Bada of the Lower Old Red Sandstone as 


Меша Dr. Н. Lang. Рр. T85-T00+2 platea, Se. O4. 
(алата озеп. Gras and Боп; London: Willams and Norgate, 


ose lon. Bulletin No. 76: Supplement 
No. to the Guide to Ge conta t tation, Peradeniya, 


u+85, (Kingstcn, 
niversity of London : Univer Go 
ho ee Pp. сіххх+10447 

The Journal of the Instituton of Hleciroal Edited by 
P. Е. Rowell Yol. 64, No:868; Осори» Рр. 000-1002--xxr (London: 
H and F. N. Spon, Ltd.) 10s. 6d. 

d d Roche ден qo Ourrent Регюа юе] Laterature of 
and Ap pubhashed outzxle the United Kingdom. 
Pubiuhed ыб of vil Hngineers with the Co-operation of 
йй dager, Denon Societies in Great Britain and the Dominions New 

о. 29, ber. Pp. 981. (London: The Institution of Civil 
Bape) 


(London : Taylor and 


Forrrox, 
Transestious of the Astronomical Obearratary of Yale Upitonity. 
Yol b, Part 4; Catalogue af 1275 Stars; Ве observation by M 
T pen of Astronomische Gesellschaft Btars between 


ы , reduced to 18760 without a lying Eroper Mud By 
with the collaboration kns 

and Ida 155-151. VoL 8, Parb 5: Complement to the Tables 
of the Moon eon or the 


uenoes, with a Bammay and Discussion of the 
oon and Sun from their Gravitational Orbis. Ву 
Hrness W. Brown. Рр. 206-235--3 plates. (Now Haven, goana, 

t of Commerce: Bureau of Standards, Bcient!ho apars of 


présenté au conser) dans solace dn 6 marn 058 Рр. 16. (Par) 
Comel University t Station. Bulletin 449 
Bio and Ooctrol of White Pine Weevil, Pissodes Hroni Peck. 
Bam: A. Graham. 82 Memoir 97: um Sulfate as a 


Pp 

M. H. Oubbon, Pp. 51. (Ithaca, N.Y.) 

Jahresbericht der Bternwarte in for das Jabr 

1955. Nebst einer UÜbermoht uber die Beobachtungen 
orf. 


1910-1925. Pp. M (Bergedorf.) 

Astronomischs Abhandlungen der Hamburger Bbern warte іл Bergedorf. 
Band 3, Кт. T: Bei xur phymschen angan бш ипне Mara 
Plane 3: Beobach 


Rearrangement. Hdited by Prof. 
Pp v4-83. (куо. Kyoto vy Univermty.) 
tralanstalt for М und Geodynamik sur 


ter Иш EE dec 


Sentralanstalt fur Meteorologie und Geodynamik. yo v 1-196. ii 
of ths National Research Council for the Yea eir Y 1922- 

1934. Рр. iv4-50-96--129-12054. Report of the Natonal 
Counell for the Year July 1, 1994-7008 80, 1925. Рр. 1v 4-106. 
(Washington, D.C. : ботегишепЬ Printing Offtoe.) 

American Museum an айга] History. Guide Leaflet Serios No, 64: 
мезони Meteori. апа Shootang Btara. By Frederio A. Lucas, Pp. 
11 (Now York City. ln 

Year Book of the Afichigan College of Mines, 1025-1026, Houghton, 
Micbigan. Anjouneement of Courses, 1023-1937. Рр. 11. (Houghton, 
Mob ). 


Juns $0, 
Research 





Ths Amencan Journal of Н € Мо Beries, No. б, 
Bep:ember: The School of Н and Public Health of the Johns 
Hore Deme u+ Baltimore, Md.) Free. 

Bren Geo nde eokning. rabok, 18, 2014. Motsrarande 

Xo. 830 453 av VM TER handhngar och Uppsatser.) Рр. n--964-129 
Horse? Eg “Bt ) 8.50 kr. 

Publication Ко, 587: A Decade of Progress in the and Manu- 

facture of monahe ОрЧса1 Instruments and А Pp 20. 


ton and Simms, Lid.) 
(London: Dumler Condenser Oo., 


Microscopios. Dluminating Apparatus Рр. 82. (London: Ogilvy 
and Co) 
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Diary of Societies. 


SATURDAY, Остовна 23. 
Koxru oy Ниоглир Іиаттготи or Monyo amp MEOMANIOAL Нистикивз 


iets -Тупе), at 2.80.—T. B. Durham : Thin Seam Mining.— 
3. Stout: шоп of an Old Windmill. 


AfONDAY, Oorox 25. 


Реден борин be rh pr еы nas ren: The Oorre- 
spondence лтан Глаша Врасе and Pomte of а Quadro 
ourfold tn Frvefold 8 estabished by a Oonstrustion. 
Dr. Rooghtoa and Dr. Hartndge : Im iia the Аррагайш 

ior ча eels of Very На Chemical Reacteons. 
: the Btabilty of Oatalysta Produced by 
Therma! ресни tion.—J. yw. athe ac Note on the Velocity of 


. T. Richards : Nose on the Effect of Al 


Gas-reactaons, — Parücles 
оп Paraffin ра 


пс ння OF Астолатка, a’ 5. —Бїс Joseph Burn: Presidential Inaugural 
roas. 


Roya, Ooiman oF BURGBOXS о> at &—O0. I Bhattock: 


Ixsrrroriow or HLEOTRICAL Шиогиивая (Mersey 
(Шт=тоо) Gentes) (at Liverpool Unirermty), at 7.—P. J. Robinson : 


bamrorion or NrimcrkicAL Hwonrsaas (Norih-Bastern Oentre 


d а р IPM. at T. —J. Hosen : - 
man's 


Іматттотіои оу MronawxicAL Bheconoms (Giadoetes’ Becton, London 


ab T.—H. L. Diamond : An Investuration mto the Oylinder Losses 
Locomotare Hngines, 


Mama Мотытт оғ Lornoy, at 8,——(П!ш!еа1 Brening. 

Rorar Boanwrr оғ Maprcnm (Odontology Section), at 8.—J. В. Parfitt: 
Presidential Address.—C. A. Wakeford: Bome Obsarvaizons on the 
Tooth Band and on the Enamel Organs of the Human Deexiuons 


Етнотооталт, босіитт (at Bani Institute) ab $.80.—Dr. B. 
Hollander: Life Mind ential Address) 

luerrrors or OmwuisraY (Manchester and Distrieb Section) (Annual 
General Meeting) (at Manabeaber)-—P:of. G. G. Henderson: The 
Chemist and the Community. 


, TURSDAY, Остовка 26, 


Ep 
opmenta in BHlectmo prt and tang 


st Midland Sub-Centre) (at 
atthews: Blectro 


PEOTOGRAYKIC ro Boomry (EI: ph Group), ab ¥.—Oapt О. 
W. B. Knight: кра the Golden Magis. 


Deerrrots oy Onwarre T ads burgh and Mast of Sootland Bec 
joustly with ence n of EY RET Edinburgh and Hast o 
Bootland Section) (af 39 York Place, Mlinburgh) et DNO OW. А. 
+ Willams: Oosts in Industry. 


наин Остовиң 17. 


[es of England беке) ME 
rr Thome»: The Debt of 


жау), sk 


of Cane Solutiona—J. J. П The Adsorption of Water 
Colloidal] Fibres—A. Ы. O&m The Anodie Beharsour of 
ano Man —T. О. Sutton bnormal Absorption of Gases 


le Kinetic Teon AO. Chatter] and N. R Dhar: 
m of Yrscomiy.—A. О. Ohatter]i ar: 
ve arce d a Gelatin from Nlectuie Oonductliity 
&nd Diffumre Experiments, 


Вота, Soctery or Акта, at 8.—Dr. Н. J. Tillyard : of Koonorno 
Hntomo. , With special reference {о Australia and New Zealand 
(Trueman Wood Lecture). 


THURSDAY, Остовив 18. 


Oretircriox оу Loooxorrva ororwamas (at Hngineers' Club, Coren 
htreet) at T.—H. О. Bond: Braking of Trains on Mleotrioally-opara 


Rail 
Local Beciion jointly with Birming- 
ham Motallotgical Bomety, Iron and Steel Institute) (ab 
Bngimeers' Club, Birmingbam), et Y. —l'rof D. Hanson: Fatigue. 


NO. 2973, VOL. 118] 


сү 


[Остойкв.әз, 18 1836 





IxarrruriOX OF AUTOMONILR Hrorrmuxs nnns (London Graduates ТУЕ t 
Watergate House, Adelphi) at 7.90. » 
IxwrrTUTION or AUTOMORILE EXGIEXERS ton Graduates’ Moetang) (ab 
Laton), ab 7.30 —W, & Bull: Н Transmission ая &ppbed to 

Automobiles. 

Ommaoar Bocrery (ab Inde on of Mechanical neers at &—Prof. 
В. Р. І. Sdrensen: The Composition and the Oharsoterim&aon О 
Proteins (Hugo Muller Lecture) 

FRIDAY, Ocro»um 90. 


Вот, болж or SuxGEONB or HGLA at 5—Hr Arthur Keith: 
Demonstration of Bpectmens iUnsiratung ers in ths Growth of 
e 


Noxrg-Masr Оолет Тжатттстіои or 


Annua General Meeting) jak bana AIR. at ric Theodore 
onson: How should an 


's Hotel, Birmingham), at 


OAL INDUSTRY respon! Boose) Oo ee ii 
very) ot De опата (а Research and Hn rise in 


Chemical Industry: New Routes to d Chemicals (Hurter emortal 
or Omm (G = and West of Sootland Bection) (tb 
Glasgow). —Annusi General Meeting. 
SATURDAY, Остовик 50, 
orth-Exst Coast Looal Бесс, Јолу with 
Institute of Britush Foundrymen) (at Neville Hall, Nowvastle-cpar- 
Tyne), at 6.15. 


Вотлі Воститт or Maunicors (Study of Disease in Children Section) (at 
Obildren's Hospital, Brmmgham} 


PUBLIC LECTURKS. 
SATURDAY, Ocrowun 12. 
Новитмли Muxmox (Forest Hil at &30.—V. Gordon Ohide: The 
Dawn of Olvilisgtaon in Europe. i 
SUNDAY, Ocrowar 24. 2 
Өстьрвосяв (Eccleston Square), at 8530 —Prot W. A. Bone: The 
Bconomie Aspects af Ооа]. 


MONDAY, Оотовки 35. 


Unrvensrry or Leros, at 5.15 — Ваг Frank : Echpses 
Kiron 0 Оон, at 5.з0,-—-О. J. Gadd. ini vil Bpis in Babylonian 
п. 


ВостнАмрток Unrvensrry CoLLrGr.—Dr. Н. T Oalverb: The Activated 
Bludge Process of Sewage Treatment (Ched тек Leoture). 


TUESDAY, Ocrosxa 1$. 


Guarana CoLLEON, at 6.— А. В. Hinks: The Landscape of the Moon. 
(Buceseding Lectures on October 27, 28, and 29.) 


WEDNESDAY, Ocromu 17. 
RoraL Leerrrors or PusLi0 Huarrn, at 4.—Prof. L. P. Abererombie : 
Town Planning ın Helstaon to Health. F 
Loxpox Вовоо: or Есожомісв awp PourrcaL Воїкиок, at б.—Ё. ҮҮ. 
Roberta Тһе Adrema Machine and ita Uses. 


Fornax OxwrzaL Ровыїс Lismaay, at 8.—0. G. Paraloe: Roman and 
Saxon London. 


THURSDAY, Ooromna 2%. 


Kuwe's OoLLmqgm, at 5.90 —J. И. Barnard: The Design and Oonstrucaon 
of Modern 


. FuLHAM Orxi mat PURLIO Lismanr, at &—R Badell: Bulb Oulture 


SATURDAY, Ooromaa $0. d 
HoxNIMAX Moswcox (Forest Hil) ай $30.—M: М. A. Murray: Beed- 
Tune and Harvest m Ancient Ngypt. 
SUNDAY, Остовяк $1. 
GoirpHaLL (Mecleston Square), ab 150.—Prof. Н. Н. Turner: The 
Fight against Fear. 
CONGRESSES. 
Остовва M ляр 1%. 
ВЋомлитли OoxaRESS оу OTO-EHDINO-LAXYTXOOLOGY (at Buca: est). 


Ocrosrz $5 то fT. 
Barres OoxixclíLh Gas Assocation (at Neweastle-upon-Tyne) 


Оостовив 35 ro ff. 
ITALIAX Ооховкаа оу BUxGRRT (at Padus) 


Моүтшывнищ 4 то 1. 
JOURNÉES XÁÉDIOALEN D3 MOXrFALLINX (at Montpellier) 





SATURDAY, OCTOBER 30, 1926. 








CONTENTS. CR 
West African Development. —I. . Я ; . 613 
CO ANE : Food. "Br Dr. W. Lawrence Balls, 
а 616 
Modern of Evolution. By Prof. Henry 
Fairfield Osborn, For. Mem RS. 617 
Mind and Matter. ВВЕ Р. d'A. $ . 618 
Our Bookshelf 619 
Letters to the Editor : 
The - Recurrence of Magnetic Storms —Dr. Н. 
Deslandres, For. Mem. R S. 621 
Science and P 1 Research. — Sir Oliver 
F.R. 622 
aming of Wild Hybrid Swarms.—Dr. L. 
„боска шул F.R.S. ап H. H. Айал. 623 
and the Caucasus.— А Caton- 
Thompson and Miss E. W. Gardner 624 
The Occurrence of Helium and Neon in Vacuum 
Tubes.—Prof. E. C. С. Baly, F.R.S., and 
The Canadian. n 
e ool of Prehistory i in France.—Dr. 
H. M. 625 
ыш s Fire-Damp Indicator.—Prof. C. V. "Boys, ` 
S.; The Writer of the Note . 626 
me Imaginary Roots of Equations.—Dr. H. C 
P F.R.S. 627 
эрага) and Time Relations in Dreams —Arthor E, 
Bostwick 627 
The Influence of General Electron placement on 
the Reactivity of Conjugated Ске the 
Molecules of CAM pounds. — Prot R. 
Robinson, F.R 627 
The Discove Expedition. eg Dr. а Kemp, 
М.А М and A. С. t 628 
City and Guilds (Engineering) Cue 632 
Obrtnary : 
Mr. G. W. КЫСАТ Put By = 
Strahan, K. B E. 634 
Dr. Panl merer . 635 
News and Views uai 637 
Our EO eal Columa . 641 
Research Items ) Reflex. 642 
TES ge atin TM Wells” 644 
. + 645 
тае aud Educational Intelligence . 646 
Birthda . . 647 
Official Publications * б . 647 
Diary of Societies and Public Lectnres 3 . 647 
Recent Scientific and Technical Books Supp. v. 








Héiterial and Publishing Офат: 
MACMILLAN & CO., LTD., 
ST. MARTIN'S STREET, LONDON, W.C.2. 


Edrtorial commurmcanions should be addressed to the Editor. 
Advertisements and business letters to the Publishers. 


Telephone Number: GERRARD 8830, - 


Telegraphic Address: PHUSIS, WESTRAND, LONDON. 
NO. 2974, VOL. 118] 


NATURE. 


йш бесеу of State for the Colonies, is 
tireless in his pursuit of truth—so tireless that he might 
be suspected of regarding the machine-phrased memo- 
randa emanating from local governments dealing with 
their particular problems m the same light as a member 
of Parliament regards the average answer to a parlia- 
mentary question. He has evidently set himself the 
task of knowing and making known the potentialities 
of the peoples and the countries for which Great Britain 
has assumed responsibility in the tropics. In 1922 he 
accompanied the present Viceroy of India on his tour 
of the West Indies and British Guiana. In 1924 he 
was appointed chairman of the Parliamentary Com- 
mission of Inquiry to East Africa. .At the beginning of 
this year he get out on a tour of the four British West 
African territories, the report on which has just been 
presented to Parliament (Cmd. 2744; 35. 6d. net). 

'This report, for which Mr. Ormsby-Gore is alone 
responsible, will commend itself to scientific workers 
a3 an objective survey of the facts to be faced and the 
problems to be solved in regard to the development of 
tropical Africa. He has the qualities of a statesman 
rather than those of а successful politician. Не shares 
certain preconceptions with many of us. He has an 
&biding faith in the capacity of his fellow-countrymen 
to create ап Empire Commonwealth, a belief in the 
right of the British nation to exercise a tutelage over 
the backward races until they no longer need our power- 
ful protection to safeguard themselves against them- 
selves or other peoples, or our guidance in conserving 
and developing their material resources. But he allows 
neither his preconceptions regarding our mission, nor 
his political convictions, to warp his judgments. 

Faced with the inexorable facts of African native 
communities, their tribal or communal ownership in 
land, communal production, communal obligations in 
respect to essential services, Mr. Ormsby-Gore has the 
courage to draw logical conclusions. He realises, as 
Rivers realised and Morel realised, that our meat may 
be poison to peoples in a less advanced stage of develop- 
ment. “ There can be no common definition of pro- 
gress, no common standard for all mankind." The 
paths to the highest attainments need not be along 
parallel lines. Man's special functions in the universal 
scheme of things must differ with dissimilarities in race, 
environments, and inherited institutions. In spite of 
the shrinkage of the world, these dissimilarities persist 
and must be recognised, particularly by the white race 
which has been enabled, by its amazing command over 
material forces, to bend other races to its will. Before 
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our processes, among alien peoples and on alien soil, 
we should take heed lest we destroy much that is in- 
trinsically valuable. We cannot legislate for every 
section of humanity as if it were cast in the same mould. 

There are tremendous responsibilities implied in our 
trusteeship of the African native. Our duty to him 
and to the world does not end by making him a more 
efficient instrument for the development of the natural 
resources of his country. -We have to safeguard him 
against the evils arising from a catastrophically sudden 
contact with our so-called modern civilisation. Our 
aim should not be to evolve Europeanised Africans, but 
to enable Africans to build up their own civilisation 
based upon all that is best in their culture and tradi- 
tions. 

The task confronting our administrators demands 
much patience, much tact, and a ripe understanding 
based upon knowledge born of intensive study of the 
peoples. We cannot afford to send out our adminis- 
trators like “little children stumbling in the dark.” 
They must be equipped for their task lest they destroy 
faster than they build. There is now a wealth of 
accumulated experience and knowledge at our command 


in our schools of anthropology. It is this which Mr. ' 


Ormsby-Gore wishes to enlist in the service of the 
British administration in tropical Africa. 

“Tf we are to succeed in our duties towards these 
peoples as rulers or as missionaries, or as instruments 
for their advance or civilisation, we must study them 
objectively and base our policy on real understanding 
&cquired not only from personal contact, but from 
scientific study of their mental and moral characteristics, 
of native law and customs, of native history, language 
and traditions. Native methods of agriculture, native 


7 arts and crafts, should be examined scientifically before 


any attempt is made to supersede what we find 
existing." | 


The above quotation is а prelude to а delightful 
chapter on the indigenous population. The rest of the 
report is dull in comparison. Їп the small compess of 
twelve pages are summarised the results of much read- 
ing and still more careful observation. In them is to 
be found more information most attractively pre- 
sented of the West African natives, their traditional 
forms of government, their languages, their forms of 
religion, their special characteristics, than it is usual 
to find in several volumes. It is almost Wellsian in 
style. With zest the author repeats the description 
by a Mohammedan ruler in Northern Nigeria of an 
English court of law as a place where “ two professional 
liars appear to prevent the judge from ascertaining the 
truth.” If this is the usual conception held of our 
legal system by Mohammedans, it is obvious that any 
attempt to supersede theirs, where judicial and executive 
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functions are combined, would lead to considerable 
friction. 

While the East African tribes have so far no aptitude 

for trading, and consequently are at the mercy of Indian, 
Arab, and Syrian middlemen, the West Africans have 
in their midst a negro tribe, the Hausas, who carry on 
itinerant trading and have created trading centres 
throughout Nigeria and the Gold Coast. The Yorubas, 
another negro tribe, have solved the problem of town- 
dwelling in a way which should commend itself to опг. 
own city-dwellers. They are both farmers and towns- 
men. They live in great towns—Ibadan contains 
250,000 people—and go out daily to cultivate their 
“holdings, some so far as ten to twelve miles from the 
city. None would interfere with his neighbour's crops. 
They are as sacrosanct as the fruit of the apple trees 
planted by German municipalities along their main 
roads. | 

just аз in East África, in the mountain fastnesses, 
there are remnants of tribes like the Wachagga and the 
Bagishu scattered among the Bantu and the Nilotic races, 
во in West Africa there are remnants of the Bauchi tribe, 
& primitive pagan people—still, it is alleged, addicted to 
cannibelism—scattered among the virile and intelligent 
Moslem tribes of Northern Nigeria. The Bauchi have 
protected themselves against attack by building heavy 
stockades hedged with the poisonous euphorbia shrub 
and cactus, and the use of poisoned arrows. They live 
in isolated communities, each of which has its own 
dialect, and are not yet accustomed to wearing clothes. 
Of the Ashantis we are told that they are organised in 
а quasi-feudal system, and even their land system is 
strikingly parallel to that which obtained in Britain in 
medieval times. The king himself, the Omanhene, has 
not only & council of barons to advise him, and if they 
consider necessary, to dethrone bim, but also his position 
is rendered more delicate by & council of women headed 
by the Queen-Mother, who, being elected to the office, 
exercises parental authority without necessarily having 
had the responsibility of giving birth to the king. She 
is almost invariably а ‚ political power to be reckoned 
with. 

The existence of an English-speaking African popula- 
tion raises special problems both in their relations with 
government and with the vast mass of their fellow 
Africans in the interior. They have sprung up through’ 
long contact with European traders on the coast, and 
by the creation of settlements for freed slaves from the 
Americas. Unlike the French, who encourage it, we 
definitely dislike the assimilation of our culture, our 
outlook, and our social habits by people of a different 
race; the nearer they approximate to us in these 
respects the wider becomes the gulf between them and 
us. Mr. punsty ore states the problem, but he gives 
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no indication of a definite policy to be pursued, content- 
ing himself with saying that the relations between the 
races must be based on mutual respect and understand- 
ing. It would be well if we faced the fact that the natives 
are rapidly becoming suspicious’ of the motives under- 
lying the social exclusiveness of the English-speaking 
whites. It is notorious that many of the natives in 
Northern Rhodesia are forsaking British territory for 
work in the Belgian Congo, preferring the absence of 
racial discrimination among the Latin whites to the 
comparative freedom they enjoy under British rule. 
We cannot afford to be content with the expression of 
pious sentiments regarding mutual respect and under- 
standing. We must have a definite policy, one that is 
intelligible and does not affront the intelligence of the 
better educated natives, who are capable of exercising 
considerable sway over their fellow-tribesmen : other- 
wise we shall create an ever-widening gulf between our- 
selves and the black races which can never be bridged. 

British policy with regard to the administration of the 
native races has its parallel in the policy of the average 
captain of industry in a European industrialised state 
towards the workers in industry. Every material in- 
ducement is offered to enable the workers to produce 
more and to produce better in order that they may 
live fuller, more contented lives, yet one thing is 
lacking: neither rulers abroad nor rulers in industry 
‚ at home are prepared to share the control which they 
monopolise ; and in denying the peoples concerned a 
progressive share in the control of the machinery of 
government or of industry, they are wounding their 
self-esteem and progressively widening the breach 
between races and between classes. 

So far in Africa, Great Britain has not determined to 
share the highest authority with members of the subject 
races. We are prepared to delegate authority ; we are 
perpared to permit and even to bolster up a system of 
indirect rule under our supreme authority ; we are not 
prepared to relinquish control for guidance. Whatever 
benefits we may have bestowed upon the Africans, 
therefore, will be regarded by them as being actuated 
by no higher motive than self-interest or as more subtle 
means devised for their exploitation. Every new road, 
every new railway, every new plant-product introduced, 
every new process, howeyer necessary they may be if 
the potential resources of these vast territories are to be 
developed, increases the complexity of the African’s 
life and sounds the death-knell of many of his institu- 
tions, habits, and customs. His needs increase and he 
has to work harder than ever. The transitory delight 
in the new gives way rapidly to an infinite regret for 
the loss of the old. Discontent is the parent of suspicion, 
and the suspicion can only be allayed by fitting him for 
the assumption of full responsibility. 
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Education is the only means by which the natives 
can be fitted to assume responsibility and adjust them- 
selves deliberately to their special environment, and to 
adjust the environment itself to the changing conditions 
brought about by impact with the modern world. Mr. 
Ormsby-Gore has an abiding faith in the efficacy of 
education as an instrument of progress. He realises 
that in West Africa at least there is no possibility of 
creating an English colony. The personnel of the 
technical services, therefore, must be largely m the 
bands of the natives themselves, who look to the 
Europeans for guidance only in the initial stages of 
development. The chief needs of the country are 
education services which must supply well-trained 
natives for medical, sanitary, veterinary, agricultural, 
and other technical services. They will also have to 
meet the growing demand for native administrators. 
The basis of all education must be the primary school 
system, and it will be the greatest mistake to limit 
the provision of education to the favoured few. Mr. 
Ormsby-Gore is probably right in condemning a large 
number of the small bush schools which flourish 
throughout the territories, but it would seem to be a 
mistaken policy to close down any type of school 
catering for the native communities and selected by 
themselves for the satisfaction of their appetite for 
education, before the governments are in a position to 
satisfy the needs of the natives by the adequate pro- 
vision of better schools. Our motives in suppfessing 
the one without creating another to take its place would 
not be understood. 

Mr. Ormsby-Gore’s picture of the standard of dy 
ing in the schools in West Africa makes somewhat 
depressing reading, and is certainly a reflection upon 
the capacity of the administration, the directors of 
education, and the missionaries. Where any system. 
exists, education has been subordinated to the task of 
cramming African children for the Oxford and Cam- 
bridge junior and senior local examinations and the 
University of Durham pass degree. The majority of 
text-books in use in the various schools he considers to 
be unsuitable. Some of the elementary English reading 
books in use have been long obsolete in Great Britain. 
In respect of text-books and readers the schools in West 
Africa under British administration fall far short of 
those in use in the neighbouring French colony. 
Children had a parrot-like knowledge of the names of 
places in England, but no knowledge at all of the 
geography of West Africa. Many of the books used 
dealt with words and objects entirely outside the 
experience of the African children. E 

It is evident from the description of what purports 
to bean education system in West Africa, that education 
has been entrusted to people without any conception of 
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the true purpose of education or any ideas of modern 
educational methods. Much is hoped for from the 
newly created Prince of Wales College at Achimota in 
the Gold Coast Colony, but it is evident that profound 
changes will have to be made in the personnel of the 
advisory committees on education and the education 
staffs themselves if any effective progress is to be made. 
What is needed are directors of education and staffs 


‚ who are professionally trained to be alive to the 


potentialities of education, to the paramount need for 
elasticity in the treatment of educational problems, to 
the importance of psychology as a factor in educational 
training, and. to the need for continuous experiment 
and research in educational method. With ignor- 
ance at the helm, education degenerates into mere 
instruction, its aim is confined to fitting persons for 
predetermined tasks, and the wider aim is unfulfilled 
of fitting them to live fully and to accept the responsi- 
bilities of citizenship, the basis of which is ungrudging 
service to the community. Mr. Ormsby-Gore is dis- 
appointingly silent on this aspect of education. 


Cotton and Food. 


The Cotton-Growing Countries, Present and Potential : 

` Production, Trade, Consumption. International 
Institute of Agriculture, Rome. Pp. xxxvi+317. 
(London: P. S. King and Son, Ltd., 1926.) xas. 64. 
net. 


TUDENTS of the cotton industry were placed 
under a lasting obligation to the author of “ The 
World's Cotton Crops " when it was published in 1915, 
and a grasp of the subject thus became available to 
any reader. The details of cotton-growing interests 
collected in that book gave internal evidence of the 
laboùr required to make an effective compilation by 
single-handed effort; the form of the book gave a 
reality and unity to the subject which a bald compila- 
tion must lack. It was too much to expect that Prof. 
Todd would be able to keep his book up-to-date, so 
that the action of the International Institute of Agri- 
culture in producing the memoir now before’ us is 
doubly welcome, both as an authoritative statement 


_ of facts and as a supplementary volume to be shelved 


for reference beside “ The World's Cotton Crops.” 

The present memoir amplifies an earlier publication 
on the same subject which the Institute issued in 1922. 
As its title indicates, the fact of a small production 
does not exclude & country from its peges, so that 
unexpected information can be derived from them; 
several acres of cotton grown successfully near Buda- 
pest in 1924 may be cited. It is not the function of 


guch a compilation to balance critically the information 
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derived from one country against that from another ; 
this must be left to those who use the facts provided, 
in which they are assisted by a useful foreword. Such 
users will be well advised to bear this limitation of 
function in mind, for in many countries the full 
potentiality can never be made commercially effective, 
on account of such restrictions аз are imposed by 
unevenly distributed rainfall, by the area available for 
irrigation, or by the irrigation available for the ares. 
The information given for eighty-one geographical 
localities, including the United States and Liberia, 
Egypt and Fiji, India and Barbados, is arranged to 
show so far as practicable the authorities quoted, data 


‘of area and crop, local geography and chronology of 


the crop, botanical and entomological information, 
together with merchanting particulars, including local 
manufactures. 

Returning from the details which are the chief 
constituent of this volume, we may with advantage 
look more carefully at ‘the interesting foreword. 
Amongst other things to which it directs attention is 
the stimulus given to cotton growing of late years by 
the high prices which resulted from short crops in the 
United States; this stimulus is very evident in some 


„ОЁ the tables, where new countries continually appear 


from 1922 to 1925. It also directs attention to the 
probability of & continued fall in price from those 
stimulating levels, and to the consequent repetition 
of that vicious circling movement so familiar in cotton 
supply and demand. The foreword leaves the topic 
at this stage, for it is by such presentation and dis- 
cussion of facts as this memoir provides that the 
radius of the vicious circle may be contracted. It is, 
nevertheless, quite possible that the ostensible circle 
is in reality part of а spiral, and that the whole cotton 
industry is entering upon а transition phase, from 
which it wil emerge as a smaller and more highly 
specialised producer of high quality goods. The years 
during which short-time working has lately been 
practised may not be ephemeral, and the fact of such 
prolonged short time may not be a mere incidental 
consequence of post-War disturbances; it may be part 
of a coming shrinkage. While the significance of the 
artificial fibres as a cause which has begun to contribute 
to such shrinkage may be open to discussion, there can 
be little question that the supply of cotton will very 
soon be liable to direct competition through the rivalry 
of food crope. 

The world's food demands were brought to the notice 
of the public by Sir Daniel Hall's recent address at 
the British Association, and there is an admitted 
probability that these demands will equate to the 
available known resources within a few generations ; 
the situation will rectify itself, of course, by moving 
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in the same vicious circle of demand and supply as 
obtains with cotton, but at the cost of some inconveni- 
ence to the world, unless it is anticipated. Such 
anticipation is not merely & problem for the dim and 
distant future; indeed, Prof. E. M. East has ventured 
to date the impact to happen within the life of potential 
_centenarians already born. But long before this date 
is reached there will be & shouldermg-out movement, 
wherein the textile plant will have to get off the arable 
earth, unless it can show itself to be irreplaceable by 
synthetic or forest products. 

Another phenomenon which may perhaps be symp- 
tomatic of the same process in the making is also 
mentioned in the foreword. The design of the cord 
tyre for motor-cars gave the durability of the best 
cotton an opportunity to assert itself, which the chances 
of accidental damage had obscured in the old fabric 
tyre; the tyre-maker's demand for Sakel cotton, still 
more for Sea Island, outran the supply available at a 
competitive price, and many tyres are now made to 
wear wel enough with lower quality cotton. But 
those who combine some knowledge of cotton with 
an interest in the autocar will be well aware that one 
firm which persisted in using Sakel won itself enviable 
reputation. Again the solution seems to lie in specialisa- 
tion towards producing more good cotton, even if less 
of ordinary cotton. 

We notice that the foreword makes one frank state- 
ment of ignorance which it is refreshing to meet. 
“ Quality, in cotton, is a very vague term, and cannot 
be conveniently or tersely expressed, except in terms 
of the market price." Though this statement may 
appear surprising, it is quite true, and the absence of 
any analytical comprehension of ‘ quality’ has been 
such & drag on the possible usefulness of botanists 
and plant breeders to the industry as must have been 
experienced to be appreciated. The late Mr. J. W. 
McConnel realised this, and initiated research work 
on the subject some twelve years аро; а book which 
summarises our broad conclusions is now in course of 
preparation, while the fuller details are being patiently 
dissected out in various textile research institutions. 
It may be hoped, therefore, that when the next issue 
of this memoir appears, the editor will be in a position 
to excise the statement we have quoted, and to extend 
his useful analysis of the general position accordingly. 

The text is commendably free from misprints 
(** Neocosmospera vas infecta ” is noted on p. тт), which 
carries the presumption that the tabulated data are 
equally correct. Thus, for reasons already given, and 
for its citation of authorities, this volume should be 
within reach of all who are interested in cotton supplies, 
whether industrially or scientifically. 

` Е W. Lawrence BALLS. 

NO. 2974, VOL. 118] 


Modern Aspects of Evolution. 


Nomogenests: or Evolution determined by Law. By 
Prof. Leo S. Berg. Translated from the Russian by 
J. N. Rostovtsow. Pp. xvilit+477. (London: Con- 
stable and Co., Ltd., 1926.) 28s. net. 


HIS volume represents the mature thought of an 
accomplished ichthyologist and traveller who 
speaks from the point of view of a naturalist and field 
observer and marshals, in the first nine chapters, all the 
difficulties that have arisen through field observation 
in the original concept of Darwinism. The title 
* Nomogenesis " signifies "evolution determined by 
law” rather than by selection from the accidents of 
variation. In the opinion of the author and in the 
language of Prof. D'Arcy Thompson, who writes the 
introduction, “ No place is left for Chance in the 
manifestation of new characters; the course of evolu- 
tion is fixed and determined. The same laws are at 
work in the growth of the individual as operated with 
like results in former generations; and what we call 
* recapitulation ' means nothing more." 

In the work before us, all the arguments against 
selection are cited from the works of a list of authors 
which fairly cover the whole field of literature from 
Darwin to the present time. A very fair statement 
is made of the arguments of prominent selectionists, 
like Poulton and Plate, of the new direction of the 
selection hypothesis in the work of mutationists, as well 
as of comparable results reached by peleontologists 
such as Abel, Dollo, and Osborn. But а large and 
more valuable part of the work and of the litera- 
ture cited is that pertaining to field observations of 
naturalists working in every branch of zoology and 
botany. . 

The author's general attitude toward the selection 
theory is a reaction which, in the reviewer's opinion, 
carries him much too far in the opposite direction : in 
endeavouring to undermine the whole doctrine of the ` 
selection of chance variations, he undermines the broad 
selection principle as well, and thereby loses all touch 
with what may be called the larger concept of Darwin 
and of Wallace, namely, that evolution is constantly 
guided and directed by “ the preservation of favored 
races in the struggle for life." Nor is any serious 
attempt made by the author to formulate the coefficients 
of living forces which are observed to combine in the 
formation of new sub-species and species. In this 
aspect the author is facing what we are all obliged to 
face—complete ignorance of the underlying causes of 
the origin of the new adaptations and new species 
which he sums up in the word ' nomogenesis.' 

Prof. Berg is naturally strongest in his own field, 
namely, in his observations on, the geographical 
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variations of the fresh-water fishes of Europe, among 
which he notes the following curious circumstance : 


“ Аз we move further south the number of species 
and varieties of fishes, as of other animals, increases. 
But, at the same time, it becomes evident that varia- 
tions in genera very widely separated often exhibit a 
tendency to develop зл one direction. Thus, in the 
South European and Caucasian species of Chondro- 
stoma (of the Cyprinide), we observe.a decrease in the 
number of the rays of the dorsal and anal fins as 
compared with what occurs in the North Euro and 
Russian representatives of that genus: in the North 
European Chondrostoma nasws the dorsal fin уге 
contains 9 branched rays, and the ahal то-тт; in the 
numerous South European species of the same group 
there are generally 8-9 branched rays in the dorsal fin, 
while the number of those rays in the anal falls to 9. 
Such & decrease in the number of rays is still more 
pronounced in the South European and Caucasian 
species, which are grouped about Chondrostoma toxo- 
stoma: the number of rays in the dorsal and anal fins 
has in both cases decreased to 7." 


Prof. Berg observes a similar diminution of fish rays 
in other genera of the carp family (Cyprinidae), namely, 
in bleaks, chubs, and roaches, which are also dis- 
tinguished as one travels southward by a diminished 
number of scales, of fin rays, and of vertebre, and by 
an abbreviation of the body. He extends this com- 
parison very widely with similar observations by 
Günther, Jordan, and other ichthyologists, and concludes 
(р. 268) that “ it is highly improbable, and indeed quite 
incredible, that in all the species named, belonging to 
separate genera, variations, which have led to the same 
results in all the species, should have arisen by chance.” 

In Chap. x., "The Formation of New Species,” the 
author extends his comparison to the gudgeon (Gobio 


воро), and gives his final opinion as follows : 


“ In the origination of new geographical forms (species, 
sub-species, nationes) a vast number of i 
inkabihng а certain geographical area are simultaneously 
involved tn the produchon of new characters... . The 
trend towards the development of scales on the throat, 
united with a combination of other characters, is 
something primary, occurring in accordance with some 
law throughout the entire area of distribution of the 
southern gudgeon." А 


А novel, but we believe thoroughly sound, application 
of the same directive principle in evolution to new verbal 
forms in languages is illustrated by Russian and French 
examples, with the following conclusion by the author : 


* In my opinion, the above-mentioned variations of 
lahguage are determined by modifications in the o 
of speech, t.e. possess an anatomical basis. th 
phenomena, consequently, enter into the domain of the 
naturalist : they are fully homologous to the new forma- 
tions to which the various forms of organisms have 
been subject in time (geologically) and in space 
(geographically).” 
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Although the reviewer is unable to agree with many 
of the points of view of the author and fo accept the 
complete antithesis presented (p. 406) between Darwin's 
conceptions and his own, this volume is welcomed as а 
thoughtful and, in large part, original contribution to 
the newer modern aspect of the evolution theory. 

Henry FargFIELD OSBORN. 





Mind and Matter. 

The “ Margery” Case. By E. J. Dingwall. Pro- 
ceedings of the Society for Psychical Research. Vol. 
36, Part 98, June r926. Pp. 79-170. (London: 
Francis Edwards, 1926.) 6s. net. 


NE of the best arguments for the utility of & 

Society for Psycbical Research is furnished by 

a case of apparently well-authenticated telekinesis and 

© materialisation" such as that of the medium known 

in the United States as ‘ Margery,’ the wife of a highly 
qualified Boston surgeon. 

The test was undertaken by the Society's research 
officer, Mr. E. J. Dingwall, and its course and result 
are closely analogous to the case of the ' Goligher 
Circle,’ investigated after the death of Dr. W. J. Craw- 
ford. In both cases the investigator was. prejudiced 
in favour of the authenticity of the phenomena and 
their ‘supernormal’ character, but was gradually 
forced to the opposite conclusion by the consistent 
failure of every attempt to render the phenomena 
evidential. 

As in the case of Crawford’s experiments, the pro- 
ceedings are controlled by an ‘operator,’ purporting 
in this case to be the medium’s deceased brother 
Walter,- whose direct voice, apparently independent 
of the sitters, is heard in the room. The voice 
prophesies or promises the physical phenomenon, 
and then, under test conditions, it often happens 
as stated. But when pressed by suggestions which 
are distasteful to him, Walter either makes promises 
which are never fulfilled, or turns the thing into a 
joke with a series of droll witticisms, at which he is 
both skilled and highly amusing. 

Control was made difficult from the beginning by 
the stipulation that the medium's husband should 
bave free access to the sittings and should control 
one of the medium’s hands. But Mr. Dingwall thought 
it best to let the phenomena: develop along their own 
lines in the first instance and to tighten up the control 
later. He was rewarded by some very remarkable 
manifestations, including the ringing of an enclosed 
bell constructed by the Scientific American. Committee. 
This was done in a red light, but was preceded by an 
© incubation’ period of darkness. 
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The record of the sittings shows а steady develop- 
ment which appeared to justify the waiting attitude 
adopted by the investigator. Їп the course of the 
ninth sitting (January 9, 1925)'a self-luminous card- 
board was introduced, and what appeared to be a 
mass of teleplasm was thrown upon it and underwent 
certain changes of shape as promised by Walter. 
One, two, three, four, or five fingers of all shapes were 
made to grow out from the mass, some slowly, some 
quickly ; then а short coarse thumb, and finally one 
long projection with & hook on it, in all twelve inches 
long. Meanwhile Walter kept up almost continual 
conversation mixed with his characteristic laugh, all 
heard in between the medium’s obvious snores. 

A suggestion made by Mr. Dingwall to employ a 
'gauze cage in order to prevent manipulation by the 
medium was refused, but as & compensation Walter 
promised to show а materialised head upon the 
medium's shoulder, and eventually to show the appear- 
ance апа disappearance of the teleplastic substance 
from the body of the medium. From what he said 
it was clear that the extrusion of the substance would 
resemble a normal birth, as indeed it has been alleged 
in the case of other mediums. Walter stipulated that 
& flat piece of wood should be provided projecting in 
front of the medium's chair in order to support the 
substance on its emergence. Ar Dingwall remarks 
that this proviso is inconsistent with tbe supposed 
vitality of the substance. At the twenty-fifth sitting 
some excellent photographs were taken,and in the course 
of intermittent illuminations with red light an object 
was seen on the table resembling a very aged hand. 
"Walter said, “ This mass is really blood, the white 
corpuscles. When it goes back it strikes the heat 
and dissolves.” Mr. Dingwall obtained permission 
to raise the object from the table. It resembled in 
shape a.hand, but appeared to be a light skinny bag 
weighing two or three ounces. The medium turned 
in her chair and the object was pulled out of his hand, 
crumpling up in the process. 

The attempts to show the growth апа disappearance 
of the substance had no evidential value, since a few 


glimpses of the substance, separated by dark intervals, 


were only allowed to show successive stages. 
Summing up his impressions, Mr. Dingwall says: 


“The one fact which stands out in favour of the: 


hypothesis of genuineness is undoubtedly the per- 
sonality апа position of Margery апа her husband, 
and the improbability of their engaging in persistent 
trickery.” On the other hand, he considers it possible 
that а surgeon of rationalistic tendencies might experi- 
ment on the gallibihty of & presumably expert investi- 
gator with the view of its eventual exposure. 

The interest of this case lies in the fact that it 
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constitutes, in Mr. Dingwall’s opinion, the most 
advanced example of alleged telekinesis and tele- 
plastics evef investigated by the Society. It is quite 
arguable that any phenomenon the occurrence of 
which depends upon the whim of a disembodied entity 
whose behaviour escapes the application of all human 
standards is sso facto outside the pale of science; 
and it is a matter of history that the progress of science 
has coincided with the elimination of such factors. 
On this planet, at all events, the controlling mind is 
the embodied mind of man, and to admit any other 
to а position of superiority, or even equality, involves 
the abdication of science. 

It is all the more important that alleged phenomena 
of a ‘supernormal’ character should be subjected to 
sympathetic, critical, and competent investigation, and 
of such investigation Mr. Dingwall’s report is a good 
example. 

The Hon. Everard Feilding appends a well-written 
review of the adverse Hoagland Report on the same 
medium published in the Adlantic Monthly on behalf 
of a committee of Harvard graduates. He does not 
regard this highly controversial matter as by any 
means finally settled. E. E. F. DA 


Our Bookshelf. 


Sarajevo: a Study in the Origins of the Great War. 
By Dr. R. №. Seton-Watson. Pp. 303. (London: 
Hutchinson and Co., Ltd., n.d.) 18s. net. 


Tuis important book appears at a very opportune 
moment. A vigorous and characteristically thorough 
movement Aas been going on for some time in Germany, 
to shift the responsibility for the War from German 
shoulders, and land it on those of the allies, and in the 
first place of Russia. Quite recently, the movement 
has taken hold of a large section of the historians of 
the United States under the lead of Prof. Barnes, who 
has been lecturing with great acceptance in Berlin this 
summer on these lines. They call themselves the 
* Revisionist' School, and Prof. Barnes's book is now 
expected in Great Britain, if indeed 1t has not already 
arrived. Now, just before we get it, Dr. Seton-Watson 
gives us in this compact and well-documented volume 
ап authoritative account of the whole thing from the 
most important point of view, that is, the relations 
between the Southern Slavs centred in Serbia and the 
Austrian Government under Francis Joseph. This 
was the point of ignition, and the crime of Sarajevo 
was the spark. 

Dr. Setan-Watson has made a life study of the whole 
Slav question, and his account 1s obviously impartial 
&nd as exhaustive as the published documents permit. 
These are unusually numerous and full, as the new 
Succession States have naturally published everything 
they could. The result ıs astounding but unquestion- 
able. The assault on Serbia was deliberately engineered 
with determination, unexampled duplicity, and a com- 
plete recklessness of the consequences, by the war 
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party in Vienna, and above all by the Chancellor 
Berchtold, who, having secured a free hand from 
Germany, managed gradually, and in the end by a 
falsehood, to win over the old Emperor to the declaration 
of war. 

The only satisfaction one can derive from the terrible 
story is that those have paid most heavily who sinned 
worst. The old Austrian system which produced such 
things has been completely swept away—the best and 
greatest clearance of the War. F. S. Marvin. 


The Natural History of Wicken Fen. Edited by Prof. 
. Stanley Gardiner. Part з. Рр. 173-266. (Cam- 
ridge: Bowes and Bowes, 1926.) 5s. net. 


THe acquisition of Wicken Fen by the National Trust 
has afforded Prof. Stanley Gardiner and his colleagues 
an opportunity of ing out а type of natural history 
investigation which British zoologists have been in- 
clined to neglect, although it promises valuable results. 
In the British Isles, collecting has tended to diffuseness : 
the entomologist flits from one area to another where 
good collections are likely to be made ; other local lists 
owe their existence to the chance presence of en- 
thusiasts, but seldom is a single limited area worked to 
the bone as regards all its tontent. Part 3 of the 
“ Natural History of Wicken Fen " continues the results 
of the intensive study of natural groups, ranging from 
Oligocheta and Mollusca to several insect orders, and 
including a flora list and a historical note on ез 
in the fen during the last forty years, all valuable 
contributions. 

The biological aspect is notably prominent in the 
papers by Prof. Balfour-Browne, Miss Pickford, and Mr. 
Hutchinson, and a perfect foundation is being laid for 
an ecological study which will trace the fluctuations of 
the animal groups in relation to each other and to tbe 
vegetational and soil es from season to season and 
from year to year. Zoology has lagged far behind 
botany in ecological study, but we trust that before 
this series is completed, the editor may be able to 
arrange a symposium which will make up some of the 
leeway. J. К. 


~ Naturforscher "T Erfinder : Biographische Miniaturen. 


. Vii + 183 
en und 


Von Prof. Dr. Ludwig Darmstaedter. 

+16 Tafeln. (Bielefeld und Leipzig: V 

Klasing, 1936.) n.p. 
Tus charming book consists of thumb-nail sketches of 
the lives of famous men of science, and is well illustrated 
with portraits and with facsimiles of autograph letters. 
Physicians, physicists, chemists, and others all find 
a place, and the true internationalism of science is 
reflected in the catholic nature of Prof. Darmstaedter's 
gallery. Biographical details have a perennial interest, 
and in the present instance many of them are new, or 
at least not generally known. One of the most interest- 
ing sections deals with the men who were responsible 
for “the error of phlogiston and its overthrow,” 
namely, Stabl, Black, Marggraf, Priestley, Scheele, and 
Lavoisier, though microscopists will derive equal enjoy- 
ment from the sketches of Leeuwenhoek, Redi, and 
Ehrenberg, and physicists from the sympathetic insight 
into the minds of Gilbert, Guericke, von Kleist, Galvani, 


: Volta, and Ohm. Prof. Darmstaedter says that the 
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compilation of this book has brightened his life during 
the last two years, and he may be assured that the 
wish he expresses—that his readers may get as much 
enjoyment from it as he has done—will bo fulfilled. 
If we ourselves may express a wish, it is that he may 
live long and give us more books of the same kind. 


The Whalers of Akutan : an Account of Modern Whaling 
in the Aleutian Islands. By Knut B. Birkeland. 
Pp. vit171+16 plates. (New Haven, Conn. : Yale 
University Press; London: Oxford University 
Press, 1926.) 145. net. 


MopERN whaling with explosive harpoons has spread 
to all parts of the world, generally through Norwegian 
enterprise. This book -describes vıvidly the life and 
methods in a whaling station in Akutan ш the Aleutian 
Islands, where blue whales and sperms were the chief 
catch. It dwells not only on the adventure and 
incidents of the life, but also contains a great deal of 
information about the commercial side of the industry, 
the preparation of the oil, the utilisation of the débris 
for fertiliser and whale meat as human food. Since 
the author, at nearly sixty years of age, was new to 
whaling when ealled upon to manage the station, he 
describes many minor matters that an experienced 
whaler would be likely to by as unworthy of 
mention. This adds to the interest of the book; but 
unfortunately he had kttle opportunity to see much 
of the Aleutian Islands beyond the station, and has 
relatively little of value to say about the natives, and 


nothing about the phy and natural history of 
del httle-known XN HR | 


Methoden der angewandten Geophysik. Von Dr. Richard 
Ambronn. (Wissenschaftliche Forschungsberichte, 
Naturwissenschaftliche Reihe, Band 15.) eX 
258. (Dresden unt Leipzig: Theodor Steinkopff, 
1926. 15 gold marks. 


As the title indicates, this book is largely influenced by 
the economic aspect of geophysics. Prominence is 
given to the discovery of ores and salt deposits by 
means of the Eótvos torsion balance, and by seismo- 
logical and magnetic methods. Most of the book deals, 
however, with the purely scientific parts of the subject. 
It contains в bibliography of about 1700 references, 
but unfortunately there are that they have not 
all been verified, and the author seldom gives much 
information himself, referring the reader instead to 
original sources, with little indication of what is to be 
found there. Н. J. 


Description du ciel. Par André Danjon. (Biblio- 


théque générale illustrée, 2.) Pp. 8о+ 59 planches. 
(Pans: F. Rieder et Cie, 1926.) 15 francs. 


Tms pleasantly written and well-printed booklet 
gives in eighty pages a brief but wide survey of present- 
day astronomy. It can be recommended to English 
readers of the French language who desire acquaint- 
ance with modern views and problems in astronomy, 
rather than a knowledge of the detailed facts. The 
fifty-nine plates, each occupying a page, are reproduc- 
tions, good on the whole, of photographs of observatories 
and telescopes, the sun and moon, the planets, comets, 


. stellar spectra, the Milky Way, clusters, and nebule. 
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Letters to the Editor. 


[Tae Editor does not hold himself responsible for 
opinions essed by his correspondents. Neither 
can he to return, nor lo correspond. with 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous communications. | 


The Recurrence of Magnetic Storms. 


Cz journal a publié le 4 Septembre derniet une 
lettre du Dr С intütulée: “The Recurrence 
af Magnetic Storms" Те Dr. Chree présente un 
examen critique de plusieurs communications que 
j& faites récemment à l'Académie des Sciences de 

ia (volr Comptes rendus 182, 1926, p. 296, 669, 
733, 1301, et 183, 1926, p. 153), et qui annoncent la 
753,00 des oragee magnétiques à des intervalles 
égaux à iT/6; i étant un nombre entier et T la 
durée moyenne de rotation synodique des taches 
solaires. - 

Or les travaux antérieurs de Chree sur 1а, succession 
de ces orages (Phil. Trans., 1912, A, vol. 112, p. 78, 
et 1913, vol 213, p 245) font bien ressortir leur 
tendance à revenir à dee intervalles qui sont des 
multiples de la période T, mais non d'une periode 
plus petite. Aussi le Dr Chree, sans condamner 
absolument mes résultats, émet des doutes sur leur 
validité. 7 | 

Je suis conduit à présehter quelques remarques 
sur les recherches de Chree et les miennes. Je 
montrerai brièvement que les méthodes employdes 
par les deux auteurs sont trés différentes, et que les 
résultats obtenus pouvent ne pas être exactement 
Ies mémes. 

I. Le Dr. Chree, dans ва note du 4 Septembre, 
ere les bases principales et les conclusions de son 
étude déjà апсіеппе des per magnétiques. 
П s'appui& sur le nombre, appelé caractère ma- 
gnétque, o (calme) ou т (modérément troublé) ou 2 
(fortement troublé), qui est adopté chaque jour dans 
les observatoires magnétiques pour re ter les 
variations de l'ai aimantée pendant les 24 heures. 


Dans chaque mois d'une longue période de 11 années, 
il choisit les cing jours les А Көр жакчу ce qui fait 


en tout 660 jours troublés; et il prend la moyenne de 
leurs carac magnétiques, moyenne qui, une 
premiére série de rr années, а été 151. Pus i 


considère les 3 jours ae sicut et les 35 jours qui 
suivent chacun des jours troublés, et ıl prend 
encore la moyenne de leurs caractéres magnétiques. 
Le rapprochement de ces 39 moyennes conduit А 
plusieurs propriétés intéressantes, et, en particulier, 
aux résultats ci-dessus résumés. 

D'autre lObeervatoire de Meudon que de 
dirige, et qui est consacré spécialement à l'étude du 
soleil, enregistre depuis 1922 la déclinaison magné- 
tique sur un papier sensible qui noircit sans dé- 

p ent et est placé dans 1а salle m&me de notre 
grand spectrohéliographe.  L'observateur du soleil 
peut, en soulevant un simple voile, avoir sous les 
yeux la courbe magnétique des 48 dernières heures, 
et il est prévenu une sonnerie, lorsque la perturba- 
tion est forte papier se déroule avec une faible 
vitesse (40"™ еп 24 heures) et est relevé seulement 
toutes les semaines. L'appareil est surtout avertis- 
seur, et il enregistre toutes les variations un peu 
notables, en assurant leur comparaison trés facile. 

Or, dans les premiers mois de 1926, à Meudon où 
les aurores es sont rares, nous avons observé 
quatre fois ce curieux phénoméne, accompagné d'un 
bel orage magnétique, les 26 Janvier, 23 Février, 
5 et 9 Mars. Ја noté que les deux derniers orages 
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étaient séparés par un intervalle trés voisin de Т/б, 
et que, en ajoutant les orages plus faibles des 13, 18, 
et 23 Janvier, que les 7 es ont entre eux des 
différences qui sont des multiples de T/6. Риз, en 
remontant à l'année 1925, et en examinant les mois 
de Mars à Áoüt 1926, je trouve encore des orages 
qui ont entre eux les m&mes différences, et d'autres 
orages rehés aux précédents d'une manière simple. 
Finalement les conclusions sont les suivantes: 
Plosieurs orages, qui sont en général les plus forts, 
ont entre eux des intervalles qui sont des multiples 


de T/6; d'autres orages, en général moms forts, 
occupent à pen près le milieu des intervalles pré- 
cédents, les différences étant des multiples de Т/т2. 


Enfin, au milieu dés intervalles de la 2*»* série, on 
distingue des perturbations plus faibles, qui cor- 
respondent aux multiple de T/24. De Janvier 
1925 à Aoüt 1926, toutes les perturbations un peu 
notables sont comprises dans ces trois séries. 

Stérmer а mis récemment hors de doute que les 
&urores et les orages magnétiques sont dus à un 
rayonnement corpusculaire émané du soleil et formé 
le plus souvent de particules négatives, Les points 
de forte émission corpuscnlaire, qui, dans le soleil, 
sont de vér-tables volcans, ont donc une distribution 
régulière ; ils occupent des méridiens dont les diffé- 
тепсез en longitude sont des multiples de 60°, 30°, 
et 15°. Comme cette division spéciale est celle des 
corps à symétrie circulaire qui se refroidissent, les 
faits ы conduisent à admettre, tous les onze 
ans, des brisures réguliéres dans trois couches solaires, 
qui, placées sous 1а surface, rejettent au зета 
intermittences leur matiére fortement ionisée ou radio- 
active. Ils conduisent aussi А une explication simple 
des variations undécennales du soleil (voir les 
mémoires o-iginaux). 

En fait les orages magnétiques sont rapprochés et 
comparés tout autrement que dans le travail an- 
térieur de Chree. J'ai noté non lẹ durée de l'orage, 
comme l'ont fait la popart des auteurs, mais l'heure 
de sa pointe istique, de ва pointe maxima, 
ou, ce qui revient au méme, la longitude correspon- 
dante du centre du soleil. Тез orages les plus 
frappants sont les orages S de Maunder, à commence- 
ment b ue, qui sont en général les plus forts, 
et j'ai vérifié la loi d'abord sur les orages 5 de 1925- 
1926, puis de 1882—1883, qui sont lee uns et les 
autres un peu avant un maximum de taches. Le 
tableau suivant permet de juger l'accord des orages 
S de 1882-1883 avec la loi posée. Les longitudes 
sont celles de Maundet et se rapportent à la premiére 
pointe de l'orage. 


PERTURBATIONS MAGNÉTIQUES 
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e les deux séries à intervalles de 60° et 
А. noter que la deuméme série n'occupe pas 
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exactement les intervalles de la premiére; les orages 


nous arrivent avec un certain retard, ce qui t 
tenir à la vitesse plus faible des particules (voir le 
mémoire original). 

Les orages ordinaires non S de 1925-1926, plus 


nombreux que les orages S, rentrent aussi dans la 
loi précédente; ils sont représentés par leur pointe 


la plus élevée, la vatiation diurne de l'aiguille étant ` 


défalquée. Parfois on hésite pour décider sı un orage 
est S ou non S, ou hésite entre deux longitudes; 
mais le cas est rare et il arrive que les deux longitudes 
peuvent se rattacher à la lo: qui est seulement 


BP: 

nfn, fait curieux, les petites bations (entre 
то’ et 2’ d'écart en déclir n) qui se détachent 
nettement sur une courbe calme ou peu agitée, 
satisfont aussi à la loi posée ; et, dans les tableaux 
publiés, ces petites bations sont les plus 
nombreuses (voir le mémoire original). 

Par contre je n'ai pas considéré les parties, d’éten- 
due souvent Luca en longitude, où l'agitation est 
continue, &p un fort orage ou en dehors d'un 
orage. Les pointes sont alors petites, nombreuses 
et trés rapprochées, sans offrir de maximum bien-net. 
L'émission correspondante du soleil n'est plus 
limitée, comme dans les orages S, à une région étroite 
de l'astre avec des particules plus ou moins rapidee , ` 
ello s'étend sur les côtés en longitude, étant еп méme 
temps plus faible. Ce mode particulier d'émission 
sera l'objet d'une étude spéciale. 

En résumé, tous les maxima bien nets, grands ou 
petits, des courbes ont la distribution réguliére qui 
est annoncée; mais, et il faut insister sur ce point, 
il y а des lacunes dans leur succession, l'émission 
solaire étant intermittente, comme l'émission de nos 
volcans. d is 

А ces explications, on compren urquoi 
D. iT /6, spécialement examinés par b Dr Chree, 
n'apparaissent pas dens ses calculs; les moyennes 
adoptées ont l'inconvénient de masquer les inégalités 
pon dont l'ntensité est trés variable. Seule 

période T émerge; ce qui indique qu'elle est la 

lus fréquente et qu'elle est & бе à des orages 
orts; et ce tat est certes fort important. 
D'autre le caractére magnétique sur lequel 
БУЛЛ Dr. Chree, ip incomplétement 
létat des choses, et a déjà vivement critiqué. 
La division rigide en tranches de 24 beures, qui 
convient certes pour l'étude de la variation diurne, est 
beaucoup moins indiquée pour les orages proprement 
dits Pour faire ressortir les périodes 1/6 et T/12, 
il faudrait prendre dans chaque mois non pas 5, mais - 
14 jours. mon étude porte seulement sur 18 
mols et celle de Dr. Chree sur les onze années d'une 
période solaire. ` 
. Que le Dr. Chree veuille bien étudier séparément, 
comme je l'ai fait, chaque perturbation, puis la 
comparer directement aux autres, et son opinion sera 
m ёе. 3 

II. Il reste ensuite à reconnattre dans le soleil 
les points d'émission corpusculaire dont la distri- 
bution régulére est annoncée par notre guille 
aimantée. On a d'abord pensé aux taches, puis aux 
facules, et је me suis ralle à cette dernière opinion 
Depuis longtemps j'ai l'idée que les pomts actifs du 
soleil correspondent surtout aux eB de 1а facule 

ui présentent la гае D, de l'héhum noire, que la 
rye e soit avec tache ou sans tache. La proportion 
de gaz helium y est plus grande et donc aussi la 
roportion de corps radioactifs. L’Observatoire de 

eudon s'organise pour i d'une maniére 
aussi continue que me ces portions iales des 
facules, et d'Azambuja, astronome de Meudon, a 
commencé la recherche depuis plusieurs mois. 
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Le: mois dernier, l'astronome anglais A А Buss 
m'a signalé une note publiée par lui en 1915 dans Ths 
Observatory et intitulée: “ A possible E tanane 
Distribution of Solar Activity Areas in Longitude.” 
Sur 57 taches relevées de 1912 à 1914 dans une phase 
de munimum, Buss en note то dont lee différences en 
longitude sont très voisines de 60° ou de multiples 
de 60°; et il suggère que cette régularrté poprra se 
retrouver dans les orages magnétiques — L'intérét du 
fait annoncé est aie (i on peut s'étonner que 
lauteur n'ait pas po us loin cette premiêre 
étude. Les то taches ЕПА ев n'étaient toutes 
parmi les plus fortes; ıl faudra rechercher sı les 
autres taches de 1912-1914 ont entre elles des diffé- 
,rences qui soient des multiples de 30° et de 15° П 
faudra aussi étendre la recherche aux facules avec 
taches ou sans taches et aux perturbations magné- 
tiques d'une période solaire tout entiére. } 
ПІ. Le rayonnement corpusculaire du soleil a été 
iae ict plutót néghgé; or il a une trés grande im- 

ce et s'annonce comme étant la cause premiére 
e l& plupart des des variations que subissent le 
soleil et ses dépendances dans la ide undécennale. 
Le phénoméne toujours mystérieux des champs 
magnétiques intenses, reconnus au Mont Wilson sur 
plusieurs points de l’gstre, est dû peut-étre à ce 
T&yonnement Une propriété remarquable des par- 
ticules électrisées ici à rappeler: lorsque ces 
particules ont traversé une certame quantité de 
matiére, elles ont une trajectoire hélicoidale (Wilson, 
Rutherford) Si les hélices ont des rotations de 
méme sens sur une portion un peu notable de la 
surface, Ц en résulte un champ magnétique, à com- 
posantes horizontale et verticale, trés semblable à 
ceux du soleil. On peut aussi avec ce rayonnement 
usculaire négatif et positif, expliquer en de 
partio les facules, les taches avec leurs deux polarités, 
es protubérances et filaments: et on s'accorde déjà 

pour 1ш attribuer les formes caractéristiques de 

couronne solaire. 
H. DESLANDRES. 
! (Diırecteur.) 
Observatoire d' Astronomie physique, 
Meudon, le 20 Sea bre 





Science and Psychical Research. 
NICKNAMES are seldom exhilarating or welcome, 
especially when intended to be contemptuous, so the 
question raised on p. 553 ATURE, October б 
whether Prof Richet can tly be bracketed wi 


Crookes and as a ‘spiritist, seems a barren 
one, but it may used as a peg for some general 
remarks. ‚ 

None of the three would like the term; all would 
prefer to be regarded as explorers or in a 
tangled region off the obvious track, but only one of 


the three would resent the term as definitely erroneous. 

I suppose it 18 оаа admitted that there are 
facts requiring explanation If the facts are all ex- 
plicable in terms of human duplicity, the only branch 
of science to which they can be of the smallest ın- 
terest will be anthropology or abnormal psychology 
or psychiatry. But if any of the facts are what we 
may call for brevity ‘real,’ they are bound to be 
sooner or later of importance--even of great import- 
ance—not only to chology but to physiology also, 
and perhaps to humanity at large. three of the 
above-mentioned protagonists have gradually come 
to believe that that 1s so, in opposition to many of 
their colleagues who are still labouring under the 
delusion of undiluted fraud. 

May I assume for the moment that some of the un- 
palatable or undigested facts are real, in the sense 
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that when understood they will lead to an extension of 
natural knowledge. We now require a working h 
thesis wherewith’ to tackle them. The parti 
hypothesis employed as a tentative clue is compara- 
trvely of small importance; and if any onlookers are 
unwise enough to elevate such e nohons to the 
rank of a theory, they сап be aware of the 
high status required of a scientific Uns. А кошш 
hypothesis is an elastic thing, or rather a living an 
growing thing ; parts can be shed, parts may become 
consolidated, Me other parts ey shoot out 2 

wths and bu ly, but are variable; ап 
ив hypotheses may be favoured at different times 
and by different people. . 

Of the hypotheses so far tried to account for strange 
happenings, one group of scientific men ejaculate 
‘fraud’; another set try what they can do with 
‘ ectoplasm ' ; while a small group, 1n sympathy with 
these last, try to go further, and postulate unrecog- 
nised intelligences ; so this last group may be repre- 
sented as pape. NUUS But none of these 
hypotheses is an р ton: indeed, only the first 
class 1magine that they have an explanation, though 
if they press it with care and patience they will find 
1f often does not work Let us give the other two а 
moment’s chance: 

By ectoplasm, Richet and his group mean a mass of 
protoplasmic material emanating under exceptional 
conditions from the human body, and endowed with 
singular and un properties; no more aston- 
ishing 1n themselves than the properties exhibited by 
an egg, or indeed any other form of hving tissue, 
but unusual ià locaton and also unusual in the a 
parently temporary character of the result e 
muscle, ectoplasm is controlled by intelligence and 
can exert force, but unlike muscle 1{ extrudes itself 
Done the normal periphery of the familiar organism. 

e a placenta ог ап egg or a pupa, ıt exhibits a 
formative power, being able to manipulate itself or 
other substances into i forms; but, unlike 
the forms to which we have grown accustomed, these 
are singularly evanescent evertheless, while they 
last they act in an intelligent way, and are as sub- 
servient to control as, let us say, & dog. Such are 
among the facts testified to by Ruchet, Schrenck- 
Notzng, Morselli, and other continental investigators. 
. If we grant all or any of this, merely for the sake 
of the discussion—for facts are not established by 
citation of authority—the question arises, What 1з 
the control? Is it the unconscious mind of the п 
from whom the substance emanates—na y the 
first and easiest idea—or does it represent the inter- 
vention and activity of some in nce not obviously 
and in perceptible form present? The three men 
mentioned above, though sometimes bracketed to- 
iue might take different views. I venture to say 

t their views, whatever they are, must at the 
present be so crude as to be scientifically almost 
negligible. The facts alone are important; it is 
those that, granted their uineness, need far more 
investigation. In that opinion they all agree. Time 
enough for & theory when we know more. 

In fairness, however, let me go on to excuse, and 
in some sort justify by an analogy, the third kind of 
working hypothesis here briefly labelled spirit. Con- 
sider the reaction of a race of secluded but intelligent 
. aborigines to whom there comes a rumour, from one or 
two of their number, about things quite inconceivable 
and absurd— X-rays, let us say, or telephones, or radio 
telegraphy. At first utterly sceptical, they may 
denounce and expel the heretic, but 1f, nevertheless, 
the rumour 1з p in by successive generations, 
and supported X some whose observations are gener- 
ally treated with respect, some working hypothesis 
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becomes neceasary. Delusion is the simplest notion ; 
the idea of corporeal emanations and vibrations is 
more troublesome, but may be made to look impressive 
and materialistic; while the hypothesis of the exist- 
ence of a hitherto race of white men, to 
whose activity the phenomena are due, would probably 


be stigmatised as a degrading superstition. What- 
ever it 13, it 18 certainly not a th of X-rays or of 
telegraphy; and yet the suggested clue that these ın- 


credible things are the work of unknown intelligent 
tors has, in this case, an element of something 

t would ultimately lead to an explanation. It 
may be sneered at as superstitious, but cannot ration- 


ally be o rio as false. 

also the hypothesis popularly associated with the 
term ‘ spirit,’ oe it is not a theory of either ap- 
paritions or tel y or telekinesis, yet in so far as 
it contains any element of truth—that is the crux—it 
may be the beginning of what will ultimately consti- 
tute a new branch of science. It may be only the 
first rung of a ladder; yet if we follow our leaders and 
begin to climb, who knows what unearthly region 
may be ultimately scaled | 
human race may reasonably be expected to continue 
on this planet for several millon years, во 1t would 
be rather dull, as well as unlikely, 1f man's outlook on 
the universe, and his realm ar natural knowledge, 
should always conform to the orthodoxy of A.D. 1926. 

А OLIVER LODGE 





The Naming of Wild Hybrid Swarms. 


ONE of the most important developments of 
botanical research in New Zealand of recent years, 
since it concerns not only taxonomy but also the 
question of evolution, is that of the study of wild 
hybrids. Evidence has rapidly accumulated as to 
the prevalence of polymorp swarms of wild 
hybrids in several sections of the flora. Whereas 
(Trans N Z. Inst., 44, 1912, 30) Cockayne stated, 
" Hardly an is known as to the occurrence of 
wid hybrids in New Zealand," he was able later 
(New Phytol, 22, 1923, 124) to lst 130 certain or 
extremely probable groups of ара hybrids. 
The number has since been considerably augmented, 
and now stands well above 200 The following table 
1g illuminating, talang only the monocotyledons and 
dicotyledons: 








Genera with 2-5 species 





Genera with 6-10 species . 




















All genera containing 14 or more species are known 
to show hybridism. Remembering that many species 
are во isolated that hybridism 1з difficult or ım- 
possible, that species in close proximity may bloom 
at different seasons, and that many groupe have not 
been critically examined in the field, but the Уан 
term 'vanation' has been used to explain poly- 
тиру, these es for themselves. 

ow this th of wild hybrids raises many im- 
portant questions, not the least of which, as & neces- 
sary preliminary to further progress, is the matter of 
suitable nomenclature. e formular treatment 
allowed by the “ International Rules of Botanical 
Nomenclature ” 1s too cumbrous for general and field 


Science is young: the: 


` vided for in the '' Rules." 
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studies. Nor do the “ Rules" have in view the 
existence of the highly polymorphic hybrid swarms— 
in no few cases hundreds or probably thousands of 
distinct individuals—that are now known to exist. 
In the absence of any recognised method of procedure 
suited to our needs as ecologists, we have been 
forced to draw up our own rules. Elsewhere we are 
publishing a more detailed statement of our case, but 
it seems well to place the easence of the matter before 
the wider audience available in the. columns of 
NATURE. 

For the whole diverse group arising from the 
crossing of two speciee we construct a name formed 
by the combination, suitably abbreviated, and with 
the en appropriately modified, of the specific 
names of the parents. Thus to the great group Hebe 
eliptica x salicifolia we give the name x Н be ellipsala 


and so for Hebe Astonix laevis the name x Hebe 
laevastont, ferring euphony to strict adherence to 
alphabeti order. ere one of the names 1з 


quite short it may be used entire, sg. x Melicope ter- 


simplex = M. simplex x ternata. This idea is derived 


‚ from names given to horticultural hybrids, 8g. 


xIns monspur=I. Monmerixspuria. Where a 
specific name has been given to a smaller group 
withm the swarm, as has often happened, especially 
for forms about midway between the parents, we may 
adopt this name for the minor group. Thus x Msh- 
cope Manisliii is the name we propose for that small 
конк hybrids “ intermediate ” between M. simplex 
and ternata 

To us it seems most inappropriate to widen the 
жшн у of such names to include the whole group, 
as not only have we no warrant for doing so, but 
also confusion would inevitably result Moreover, 
our method provides for the placing of forms stili 
undiscovered, or those certam to arise later. А 
hybrid swarm 18 a totally different biological group 
зо мөн In the latter case ze ne 
a “type”; in the former a “ type” is umpossible. 
Farther, deal with definite, static groups, 
but hybrid swarms with indefinite dynamic groups, 
for the hybrids of to-day are being replaced before 
our eyes by other forms, yet for these the group name 
will serve. The name Nothofagus Blairss is that of an 
extremely small group of the vast swarm N. chffor- 
hides x fusca (x М. chffusca), but were the name N 
Blairiv used for the whole swarm its original concep- 
tion would vanish, for it would include forms having 
no characters in common with №. Blatris, as originally 
described, and poesessing characters not known previ- 
ously in the genus,.e.g almost circular leaves with 
blistered surfaces. . 

The procedure outlined above seems to us ade- 

uate, of easy ы, and hel in revealing 
ihe parentage and history of the hybrids, whereas an 
arbitrary name reveals little or nothing. To one 
versed in the names of New Zealand plants, x Áris- 
totslia fruserrata at once tells the ap is Aristoteha 
fruticosa x serrata, whereas to apply the name x 4. 
Colensot to the group not simply tells nothing, but also 
actually misleads, msomuch as the ‘ species’ Aris- 
totelta Colensos was based on a non-flowering specimen 
taken from a shrub some seventy years ago that is 
almost certain to have died some time back, and 
could not now be matched by any living plant. 

Another matter to be considered 1s the citation of 
authors’ names for hybrids, this not being fully pro- 
Thus, if for any reason 
we stil maintain Ch 's name Ramenculus 
Matthewsti—it was on two ens taken 
most likely from one individual—for & very limited 
portion of the large polymorphic group R. Buckanant 
x Lyailsi we should cite itas x Rawwnculus Maitkewsii 
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(Cheesem.) Cka. et Allan as hyb., but by the '' Rules” 
we need not use that name at all in moving the group 
p into а group of such a different status 
a hybrid swarm. 
The ' Rules" demand diagnoses in Latin for 
hybrids as for species This is all very well for small 
groups made up of fairly uniform individuals, and 
many such diagnoses occur in systematic literature. 
Obviously, however, with the groups we are consider- 
ing, e.g. x Myrtus bullobcordata with its hundreds of 
distinct forms, diagnoses of reasonable vg must 
be vague in the extreme, апа we think that this 
requirement should be abandoned. This, of course, 
does not gainsay that detailed analyam of the indi- 
viduals composing the groups is imperative. 

Since the whole matter 18 of not merely local 
interest, but also applies to all floras and is-particularly 
important from the point of view of definite names for 
the use of students of evolution, and since some 
commonsense uniformity of treatment is highly 
desirable, we bring the subject forward in the hope 
of arousing discussion, so that perhape some such 
procedure as we have indicated may be adopted, and 
suitable rules drawn up for insertion at a future 
revision of the '' P А І. COCKAYNE. 

Ngaio, Wellington, N.Z. 

m x E H.H ALLAN. 

Agricultural Pun School, 

Feilding, N Z. 
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Early Egypt and the Caucasus. 


We are grateful to Sir Flinders Petrie for con- 
stituting himself his own (NATURE, Oct. 9, 
р. #24 in the matter of his reply to our papers at 


, for we had at the meeting no opportunity 
to cover the ground on to which he ас тј the 


argument. On that occasion, we kept studiously 
to the examination of the prehistoric and the geological 
evidences for the Caucasian-Solutrean argument. 
The difficulties we indicated: 0 cultural, (2) dis- 
tributional, (3), geological, were left unanswered. If 
Sir Flinders Petrie prefers to argue on historical 
ground we have here, too, certain comments to make. 
The essential question is stated to be a conflict 
between (а) a ‘received view,’ whereby the us 
lake gradually rose by the rise of the Nile level up 
to ‘205 or 220’ feet above t lake, and (b) a 
‘new view,’ whereby a high lake in the early human 
od was gradually dried down to the present size. 
Tn regard to thia summary of the position the following 
te. 
пераа © received ' was formu- 
Jated in the late 'eighties; the chief contributors 
to the subject being bury Brown, Scott Moncnedf, 
Whitehouse, and Sir Flinders Petrie himself 
{гч a result of his excavations of Biahmu and Arsinde). 
was long before the Fayum depression had been 
logically investigated. The evidence for two 
са was undreamt of, and none of the paleonto- 
logical or stratigraphical work tired as a sound 
basis for what шошу а ogical theory was 
attempted, nor these gentlemen the specialised 
ini to do so. It was not until 1905 that 
H. J. Е. Beadnell published the official geological 
memoir on the Fayum. As is usual in these official 
the Pleistocene received relatively little 
investigation, but the fact was noticed that the 
up imit of the lacustmne beds occurred at 223 
feet (O.D. 23 ш.), and the view was that 
this gives evidence for “a great fresh-water lake 
in Pleistocene and prehistoric times.” 
The chief authors of the ' received view’ do not 
appear to be in agreement between themselves. 


comments may be ap 
The view which 18 
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Sir Hanbury Brown writes: '' There is nothing to 
support the theory that there has been any greet 
change in the Nile levels since the waters first found 
their way into the Fayum," and he believed that 
the old high-level lake was controlled and artificially 
kept at 222 feet in XII. tunes. Sir Flinders 
Petrie, on the other hand, believee that instead of 
the prehistoric lake being at a more or less constant 
lugh level, it was ising, reaching a height 
of about 205 feet (O.D. 17 m.) in XII. 


times, e. its full maximum of 220 feet 
(O.D. 22 m.) m lemaic times. 

With regard to the ' new view ' (b), may we point 
out that we found abundant evidence for the existence 
af two lakes, the older corresponding to the 220-foot 
level; the newer never exceeding a maximum of 
205 feet, which was attained in prehistoric times. 
From this point а steady fall appears to have taken 
place; the Fayum industry із closely linked to its 
190-foot stage and lower, thus limiting the waters 
of the historic od to something below this level. 
We should like to add, what is not clear from Sir 
Flinders Petne’s statement of our case, that we 
conmder, so far as the evidence ıs available, that 
both lakes were connected with the Nile, but the 
nature of this connexion cannot be definitely stated 
until detailed investigation has been undertaken 
along the Lahun-Hawara channel. 

Our answers to Sir Flinders Petrie's six reasons in 
support of his view are briefly as follows : 

E There is no evidence as to the depth of the 
inlet channel. Ва Deede ше quciion ч i Ў 
geologists with knowledge of modern rivers under 
similar natural conditions regard bl as highly 

bable, and Hanbury Brown hi considered 
tust the growth of rushes in the channel '' would 
check the inflow, and, while preventing the rise of 
the lake, would favour sult deposit." 

(2) Completely ignores the probability of climatic 

in Quaternary the other 


times, to whi 
oases bear witness. 

(3) The interpretation of the name ''Soknopae 
Nesos’’ is not sufficient evidence to counteract hard 
geological facts. 

(4) Schweinfurth notes especially the abundance 
of ruins around the edge of the basin, and it seems 
probable, from topo cal .considerations, that 
the nature of the un ing ground controlled the 
choice of site, rather than the relation to the lake 
level. The partially consolidated lake deposits 
would give but poor foundations for the massive 
ancient stone buildings. It should also be noted 
that яш flints were found at levels which would 


have submerged at that time according to 
view (а). 

(5) Of the four stone structures ed by Sir 
Flinders Petre as quays, three lie at -el-Sagha ; 


these are known to him by photographs only. The 
fourth is the termination to the long paved road 
leading south from Dimé Temple, evidence points 
to this being not earlier than the first century 
AD. The aed Structures at Qasr-el-Sagha show 
ro slabs of stone capping outstanding 
oe old lacustrine beds. "ыз accounts for ther 
approximately uniform о The loosely соп- 
soldatea material u which they are would 
not serve as foundation for a ‘quay.’ We are 
supported in our view of them by severa] archæo- 
logists, who came over at our request to see 
them, and are emphatic that such structures could 
not serve as quays. Further, one.of these would, 
on Sir Flinders e's rising levels, have been an 
island. 

(6) The value of Herodotus as a witness can be 
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judged from the fact that his estimate of the circum- 
erence of the Јаке was at least 87 miles too big, 
the water to have stood at the 220-foot 

in his time. С. CATON-THOMPSON. 


E. W. GARDNER. 
Bedford College, London. 





The Occurrence of Helium and Neon in 
Vacuum Tubes. 


A SHORT time ago we published (Proc. Roy. Soc., 
А, тод, 186, 1925) an account of some attempts to 
confirm the observations by Colhe, Patterson, aud 
Masson (tbid. 91, 30, 1915) of the occurrence of helium 
and neon in vacuum tubes. In view of the fact that 
we were able to obtain small quantities of these rare 
gases by passing the discharge through oxygen at low 
pressures when a magnesium or aluminium anti- 
cathode coated with nitride was used, no trace being 
found in the absence of the nitride, we attributed their 
formaton to the disin tion of the nitrogen atom. 
Success depended on the use of an induction coil 
раво with а hammer break rather than а mercury 

reak, an observation which agrees with those made 
by the previous authors. 

We have now carried out some further experiments 

which would seem to confirm our onginal results In 
the first place, both helium and neon have been 
obtained by passing the between & concave 
aluminium mirror as cathode and a esium anode 
through & mixture of oxygen and nitrogen under 
Монгу eles trace of the rare was 
orm the di were passed in the o te 
direction; and since in this series of нао 
two types of discharge were used alternatively, the 
same mixture of oxygen and nitrogen was , and 
the apparatus was not changed in any way, this would 
obviate any possible criticism that the rare gases had 
their ongin in an air leak 

In the second place, the rare gases are produced 
when the condensed di 18 passed between 
aluminium wire electrodes through mixtures of oxygen 
and nitrogen, no result being obtained 1n the absence 
of the condenser. In these iments the character 
of the discharge was found to be of great importance, 
аз the production of the rare gases depended on the 
length of the auxiliary spark-gap, the capacity of the 
condenser, and the pressure of the gases. Ап increase 
in the gas pressure necessitated an increase in the: 
length of the spark-gap. Considerable trouble was at 
first met with, owing to the fouling of the mercury in 
the exhaust pump by ozone and active nitrogen, and 
this difficulty was surmounted by interposing a vessel 
con boiling mercury. 

In the third place, the aluminium of the electrodes 
was replaced by tungsten; and in view of Boomer’s 
observation that active hehum 18 readily absorbed by 
this metal (Proc. Roy. Soc., A, 109, 198, 1925), we 
confined ourselves to the examination of the electrode 
splash. Little or no splashing occurred until the 
pressure of the nitrogen-oxygen mixture was reduced 
so far that the discharge tube phosphoresced strongly. 
un араа for sixty hours 
the electrode sp was heated, and helium and neon 
were obtained. In these ren ene a 14-inch spark 
coul was used and supplied either with alternating 
current (iro volts, 50 cycles) or with direct current, 
peng а mercury break. A condenser and auxilary 
awa ee were used in both cases. 

: y, we have obtained а succeseful result by 
passing а condensed discharge between two tungsten 
electrodes about 1:5 inches apart in mixtures of oxygen 


52 


. 


n 


А: 


ГА 


орна c uem 


— c MY тес 


PES X dorem жо cm аши шс аа 


sand Bassett 


. Canadian School at this site, in June, 
. Au , has revealed а certain &mount of excellent 
Persi capectaliy at the base of the section ex- 


` rodent (Marmota), 
.', bones and teeth of bison, equus, rhinoceros (?), were 
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remove all occluded gases. After 


proof of any contamination 
in the same apparatus. 


These more recent results would seem to establish 
the reality of the formation of helium and neon in 
vacuum tubes, and completely to confirm the original 
observations by Collie, Patterson, and Masson As 
, We believe that they 


regards the origin of these 
arse from the disintegration of the nitrogen atom 


Attention may be directed to the fact that hydrogen 1s 


the 
hehum and neon, although the greatest possible care 


was taken to remove 1t from the electrodes before each 


always to be found 1n the residual gases along 
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and nitrogen at atmospheric pressure. Before use 
the electrodes were strongly heated in & vacuum to 
the dis- 
for sixty hours, the electrodes were strongly 
heated and, after removing a small trace of hydrogen, 
ure hehum was obtained. This result is one of very 
ew in which belium has been obtained without the 
presence of neon, and may be accepted as a final dis- 
by air. Moreover, no 
rare gas was obtained with the uncondensed discharge 
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added to the collections of flint or stone implements 
made on the spot. The work was und as a 
careful and methodical piece of investigation under 
the auspices of the Beaux-Arts in order to obtain 
certain definite results. Very curio and р: А 
shaped implements were found in of the tour 
layers traversed, bemg especially abundant in the 
oldest two beds. Types not hitherto much heeded, 
on close examination, proved to be either new or 
unrecorded implements made by Moustierian man 
as revealed in the Combe-Capelle station, exhibiting 
much cleverness and skill, as well as resourcefulness 
in the result of his industrial achievements in stone. 
The type of human beings living in this very early 
e of man’s civilisation utilised even the simplest, 
rudest, or most common type of flint-flake, obtained 
by one or more well-directed blows given by his 
right hand or left hand, holding a percuteur or 
hammer, and from this flake wrought a number of 
fascinating shapes of instruments for his everyday 


use, whether it were for huntmg, skinning animals, 
- experiment. At the same time it may be pointed out | cleaning hides, building canoes, or for domestic 
that in spite of all precautions 1t is impossible to secure | p 
the total absence of oxides of carbon. Whist it seems 


very improbable that our last recorded observation at 
can be attnbuted to the dis- 
carbon, ıt may be mentioned that Bell 


&tmosphenc 


(Science, 56, 512, 1922) noted the presence 
of helium lines in the of the negative tongue 


of the S кашан est that this gas is 
by the disin tion 


produ the carbon atom. 
Chemical Laboratories, 


E. C. C. Baty. 
К. W. RDG. 
University of Liverpool, September 27. 





The Canadian School of Prehistory in France. 


Tue Canadian School of Prehistoric Research in 
France was started in Ottawa, Canada, in May 1925, 
when twelve fellows of the Royal Society of Тапы 
were elected on а, committee for the object in question 
The first "в work in France under the auspices 
of '' Les ux-Arts de France” in- Paris, Ministry 
of Public Instruction, t of Historical 
Monuments, etc., bas just closed its labours, and the ' 
School can now be stated to- have been fairly well 
lannched and started, having gathered a rather 
extensive and interesting lot of materials for study 
and distribution to various academic and scientific 
centres throughout the Dominion. 

The site, or gisement, granted by the Beaux-Arts 
to Canada is situated in the Dordogne district, at 
Combe-Capelle, near Monferrand, up the beautiful 
valley of the Couze river, Commune of St. Aviti 
Sénieur. Amongst the many problems in 


. to be solved, there occur a number at this АНУ so 


well as in other not distant gisements, including “La 
M lego and other Moustierian sites of fie Views 
valley. E 
Combe-Capelle was expected to yield some in- 
formation desired, and the result of the work of the 
uly, and 
ша 
amined——bearing upon some of those blems. N 


`. sensational discoveries were made im’ this virgin 
' piece of excavation, but а large amount of worked- 


stone implements of а very primitive sort were 
found in four distinct layers or beds at Combe- 


* Са ? 


wo nearly complete skeletons of a fairl large 
besides isolated and бере erii 
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ancient citizen .of the Conze valley, hke 
Moustierian man of other of France, of the 
Channel Islands, and of Great Britain, made a number 
of racloirs (scrapers), tranchets, blades, knives, saws, 
and other tools of rough, yet of in ent workman- 
ip. All the implements found reveal, as of to-day, 
two types of men: one, careful and industrious, 
taking an intelligent interest п his work; the other, 
careless perhaps and heedless of the advantage of 
turning out a well-made tool, satisfied with a come 
mur inferior article to meet his tastes in all 
elih There were good, fine, and well-made 
implements discovered at Combe-Capelle, of materials 
carefully choeen, carefully wrought, which any one, 
even a twentieth-century man, might be proud to 
-be able to produce. Time, evidently, was not of 
very much consideration, and amongst the best, or 


- made tools, some must have taken quite a 
long time 
Careful types discovered at 


to make g 

study of the various 
Combe-Capelle by members of the Canadian School 
in France remains to be made, and it is h that 
excellent results will be achieved, besides the pro- 
curing of specimens to illustrate the various epochs 
in the history of human civilisation, for which 
France is «роси noted: 

The Chellean Period (Chelles in Seine and Marne) ; 
the Acheulean (Somme valley) : Moustierian (Vézère 
valley); Aurignacian (southern France and at Cro- 
Magnon in Les Eyzies); Magdalenian Madeleine, 
of the Vézère valley); the Ardian -d'Arzil, of 
southern Fraudce) ; and the Tardenoisian (Tardendis- 
en-Fer)—all French stations marking the advance- 
ment and progress of humanity throughout the ages 

times, ın the chapter of 
the history of life on this planet. H. M. Asc. 
London, September 25. 








. Liveing’s Fire-Damp Indicator. 

Тнк author of в note on p. 4 
October 2, while giving credit to E. H. Liveing as the 
originator of the method of detecting and measuring 
fire-damp by means of an electrically heated platinum 
wire, wrote: * The а tus 10 skilful hands would 
certainly measure amp, but its value lay rather 
in its promise than in its practical utility.” І demre 
to protest ageinst this statement. I 
helped Mr. Liveing to make his original magneto- 
electrical machine, for this was before the days of the 
Faure battery or the Clowes hydrogen lamp. While 


of NATURE of 
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all sorts of physical laboratory methods for companng 
the temperatures of the two platinum helices, for 
example, Wheatstone bridge, etc., were considered. 
Liveing elected to adopt the more simple photometric 
device of a shding white angle block placed between 
.the two sources of light. When e two sides 
appeared equally bright the tion of the block 
read against a scale indicated урсо о 
damp. This was an operation whi fireman could 
perform quite as quickly and easily as the usual one 
with a‘ cap’ 
Not long after the development of this instrument, 
I went at the mstance of Mr. Fletcher, of Bolton, to 
investigate fire-damp in hus own and in some neigh- 
bouring fiery pits. Its practical utility was such 
that, at any place selected, about a quarter of a minute 
was sufficient to turn the handle, slide the block, and 
read the proportion from WEN cent., the lower limit, 
up to about 2 per cent. e I was in Bolton there 
logon of fire-damp іп a neighbouring 
etcher and I went tbere immediately. 
reaching the place where the had fired the 
safety per filled with flame. collecting gas 
from the жо qud it to be practically pure fire- 
damp, for, like hydrogen, it quenched the wire 
to it in consequence of Ta greater mobility. Tf 
instead of writing “ practical utilty” the author 
had used the ression ‘‘ general adoption," he 


was a minor 
it, and Mr. 


would have been right. At this time the really, 


tical man had much influence. He suspected 
Кыен а which he did not understand, and he 
did not want to have fire-damp found even in minute 
quantities where none could be detected by the usual 
means, and where therefore no danger existed. 
C. V. Boys. 





IN m note I had no intention of x eem the 
very са nious invention. of Mr. Е. Н Re. on 
the con I wished, while commenting on a new 

plication of the same principle,*to recall the fact 
that the credit of utilising the increased glow of a 
heated wire over which a methane-air mixture is 
drawn, as a measure of the methane present, is due 
to Mr. Liveing. Like Prof. Boys, I tested the 
apparatus both near working faces and in the return 
airways of mines which gave off fire-damp. Although 


I cannot claim to a Prof. Boys's unique ex- 
penence ee work, I had had se years' 
ice irf comparing the illumjnating er of 


ce 

ts—and especially of hghts of different tints—and 
I found it possible to make concordant readings with 
the instrument. But my companions—men ot ret 
DE cp DRE not agree with my ngs, 
Or each other's. The impreesion formed by me 
was that the indicator was not adopted because the 
аше саво thought (rightly or утоа) ) the m- 
strument allowed too much LEM 


equation.’ Тнв WRITER m n 
The Imaginary Roots of Equations. 
In discussing the stability of an-oscillating system, 
it 1з often necessary to know whether the period- 
исне кк PE ЧӨӨ ea ашы жое 
We proceed to show how to find out the number of 


such roots. Let the equation f(r)-0 be of. E 
м and let Scd балду ds where м and о are real 


es E st Аў) = со, AG) ce 
P ne d TE 


ге рої re 

tion of fin GER Mid th ths 
diferance that the sign of each remainder is chan 
before ıt is recorded or used as a dividend (just as 
in getting Sturm's Functions), and let the remainders 
(with changed signs) be f(y) ` » fe. Let the 
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number of changes of sign in the sedens d А fs 
en the 


be x when у= o and x’ when y= – о. 
number of roots of f(s) ha their real 
less the number having their real negative, is 
x -x. If now there are y real roots of the common 
divisor /„(у) of f, and f, then f(s) has (x - x+n -r)a 
roots with the real part positive, ts 7)[2 with 
the real part negative, and r purely pie dh 

For proof we divide fed: tt fy by 4 SO) n and ifo 
the corresponding factor — iz), and 
increase in argument o A (afa — зх) on going ош 
the positive half pe y considering its 
through s in the сазё Or shine in the second. 
The number for the infinite с is the degree of 
f(#)/fa(—+#), and that for the axis 18 found by 
reasoning very similar to that for Stara’ 
Functions to be x’ - x. Н. C. Роскынстон. 

6 Blenheim Crescent, 

Leeds. 


positive, 





Spatial and Time Relations in Dreama. 

Тнк letter with to so-called ' mind-pictures,' 
printed on page 372 in NATURE of September 11, has 
greatly interested me because such non-volitional 
pictures have been very familhar to me from my 
childhood u ear used frequently to amuse myself by 
observing nd aot ы when in bed, just before 
Tent sleep be them on by clomug 
my eyes at almost any time. ey are non-volition 
in the sense that I do not knowingly control their 
content. So far as my consciousness 1з concerned, 
I am simply in the pomtion of an observer. The 
pictures are of moving events and include landsca эн 
bum ns and animals, buildings, trees, vehicles, 

am totally ignorant at any one moment 


m г to what may appear on the scene at the 


next, and the whole thing 18 as 1n and gmusing 
as if I were obeerving an actual scene. The fact that 
I do not amuse myself with these pictures in my adult 


аде as I used to do as a child, I attribute to the fact 
that they are mentally tring. Their production must 
involve some expenditure of energy in the bram in 
a way of which I am ignorant. 
ARTHUR E. BOSTWICK, 
Libranan. 
St. Lows Public Library, 
St. Lous, Mo., September 30 





The Infiuence of General Electron Displacement on 
the Reactivity of Conjugated Systems in the 
Molecules of Carbon Compounds. 


In the September issue of the J'owrnal of the Chemical 
Society, and Ingold state that the nitration of 
benzoic esters is being investigated at Leeds. A 
sunilar study is in progress in these laboratories, and 
preliminary results show, for example, that the - 
tion of the m-nitrobenzoic acid derivative obtain 


nitration rises in the series РЬ. SS с 
Ph.CO,.CH, Ph. COs—>CH,—>-C,H, OQ,- = ally), 


ee ee theoretical views 
Мне ама чие Б. 44; d 8, 563. Allan, 
xford, Robinson, an mid. T hem. Soc , 129, 


401, 1926; Ing and Robinson, tbid., iren. and it is 
anticipated that the nitration of benzoic esters (and 
of substituted benzamides) will afford a convenient 
auxiliary method for the estimation of the electron 
affinities of various grou The arrows show the 
assumed direction of ent of electrons, 
methyl benzoate being the standard of reference. 
К. ROBINSON. 
, Manchester, 


The Universi 
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The Discovery Expedition. 
By Dr. SrANuxv Kemp, Director of Research. 


August 18, 1926. 


Te R.R.S. Discovery left Falmouth on October 5, 

1925, and, after touching at Las Palmas and 
Ascension Island, arrived at Cape Town on December 20. 
On this passage apparatus and nets were tested, and 
certain defects which were found were made good. 
Later passages, until our return to Cape Town in June 
of the present year, are shown in the accompanying 
track-chart (Fig. 1). 

We left Cape Town on January т], delivered mails 
and stores at Tristan d’Acunha on January зо, and 
sailed for South Georgia on February x. During the 
first few days very heavy weather was experienced 





An account of the Discovery expedition and its 
objects has already been published in this journal 
(vol. 115, 1925, р. 950), and our principal aim during 
the recent cruise was to carry out a biological and 
hydrographic survey of the South Georgian whaling 
Жш In this we were largely frustrated by the 

eather which prevailed. Data of considerable 
interest were, however, obtained and experience ac- 
quired which will be of great value in our next attempt. 

During the 1925—1926 season the whaling grounds at 
South Georgia were situated on the shelf on the north- 
east side of the island in soundings of 200 to 250 metres. 
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Fic. 1.—Track-chart of the К R.S. Discosery, November 1913-]une 1796. 


&nd we were driven far out of our course by gales of 
almost hurricane force from the west and south-east 
On the passage five deep-water stations were taken. 
We sighted our first iceberg on February 16, and 
arrived at Grytviken, in Cumberland Bay, on Feb- 
ru&ry 20. For about two months from this date we were 
engaged in observations on the whaling grounds, sailing 
for the Falkland Islands on April 17 and arriving in 
Port Stanley on Арп! 25. A short cruise was made to 
Falkland Sound (northern end), where whales had 
been reported, and on May 2o we left on the return 
passage, laying a course to the north-east in order to 
pass the reported ition of two shoals. On the 
passage nine full stations were taken and large plankton 
nets were towed at intervening points. Strong westerly 
winds and high seas prevented us from making as 
many observations as'we had hoped. We reached 
Cape Town on June 29. 
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In this area, at the time of our visit, Euphausian 
Crustacea were plentiful and Euphausia superba, which 
in our experience forms the only food of fin and blue 
whales, was often extremely abundant. Е. superba 
is а comparatively large species, too active to be caught 
in vertical nets; to obtain adequate samples it is 
necessary to use nets towed horizontally. We have 
not yet sufficient material for а study of the life-history 
of this species. On the whaling grounds we obtained 
a few very early post-larval forms, while the great 
majority were in stages just short of sexual maturity. 
An Amphipod of the genus Euthemisto occurs in pro- 
digious numbers in the same area and appears to feed 
almost exclusively on young Euphausians. 

Аз regards hydrographic conditions on the whaling 
grounds, the most striking feature was the existence 
of & cold middle layer, with temperatures of about 
o? С. at a depth of some r50 metres. This layer was 
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found to within about ten miles of the shore and, as 
shown by observations taken on our passage from Tristan 
d’Acunha, extends seaward to 50° 26’ S. The salinity 
increased regularly from about 33-7 per thousand at 
the surface to 34-3 per thousand at the bottom. As 
might be expected, at the end of the season Diatoms 
were almost absent on the whaling grounds, but a 
dense patch of Thalassotkrix longissima was found in 

° ss' S. and another of Rhisosolenta polydactyla 
between South Georgia and the Falkland Islands. 
пиши showed very bigh values in the whaling 
area, the readings, expressed in mgm. per mJ, varying 
from тоа to 108 at the surface to 183 at the bottom. 
Hydrogen-ion concentration varied from 8:26 at the 
surface to 7:96 in the lower layers. 

During а short cruise to the northern end of Falk- 
land Sound, quantities of Grimothea gregaria were 
taken. This decapod Crustacean, which is the pelagic 
post-larval stage of the rock- lobster, Munida gregaria, 
no doubt forms the food of the rorqual whales which 
periodically visit the islands. 

Large midwater nets have been hauled on numerous 
occasions, more particularly on the passage from the 
Falklands to the Cape, yielding collections which 
should add p to our knowledge of the plankton 
of this region. the more interesting forms are 
great numbers of тыла, inclu a species with 
scarlet zooids, several pelagic Nemertines—one 13 cm. 
in length—Decapods with luminous organs belonging 
to the genera Sergestes, Systellaspis, Hoplophorus, and 
Stylopandalus, the Pteropod Schizobrachium, Thau- 
matolampas, and other peculiar Cephalopods, and, 
among the fish, Chiasmodon, Cynomacrurus, and 
Stylophihalmus paradoxus. 

The Continuous Plankton Recorder has been em- 
ployed on numerous occasions and has given successful 
records on runs which exceed 1300 miles in total length. 
Mr. A. C. Hardy, to whom the invention of this instru- 
ment is due, contributes an account of the apparatus 
and of the results so far obtained (see App. II.). 

The 4o-feet otter trawl was used on a few occasions 
in shallow water at South Georgia and off the Falkland 
Islands. The bottom fauna is very rich and varied, 
and, particularly in the former locality, quantities of 
Notothemiform fish were taken. Among e collec- 
tions of invertebrates special mention may perhaps be 
made of the ten-legged Pycnogonid Decolopoda antarc- 
Aca, of which six individuals were obtained. Dredg- 
ings off.Tristan d'Acunha resulted in large hauls of 
Alcyonaria and Antipatharia, and it was found that 
some colonies of the latter were being invaded by & 
small brilliantly luminous Actinian, apparently allied 
to the genus Girardia. 

Between the equator and Ascension Island, over a 
distance of some 600 miles, vast quantities of Pyrosoma 
were seen every night at the surface, giving a most 
wonderful display of luminescence, and, at a later date, 
not far from Cape Town, a colony of another species of 
this Tunicate was caught which must have been fully 
8 ft. in length when intact. Patches of discoloration 
in the water were on one occasion found to be due to 
the Trichodesmium, on others to swarms of Salpa, 
in which numbers of semi-parasitic Copepods of the 
genus Sapphirina were obtained. 

During the course of the work, 48 deep-sea sound- 
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ings have been taken and an examination made in the 
vicinity of a reported shoal lying to the north-east 
of the Falkland Islands. Latterly, tests have been 
made with a modified form of the Nansen tube, de- 
signed to bring up cores of ooze enclosed in glass tubes. 
With this apparatus a core of red clay 47 cm. in length, 
and one of Globigerina ooze 3o cm. in length, have been 
secured. It is anticipated that still better results will 
be obtained in the future. At two points between 
Tristan d'Acunha and South Georgia, in 46? 35' S. and 
50° 26’ S., the bottom was found to consist of a pure 
radiolarian ooze, & deposit apparently hitherto re- 
ported only from the Pacific. The deep-water echo- 
sounding apparatus unfortunately developed defects 


which rendered it unserviceable, but repairs have been 


put in hand and it is hoped that good results will be 
obtained with it during the latter half of the voyage. 

While at South Georgia, the coasts of which are very 
poorly charted, as much survey work as possible was 
undertaken by ‘Lieut.-Comm. J. M. Chaplin. He made 
& special visit in a sailing vessel to Undine Harbour in 
order to fix positions at the north-west end of the 
island. 

To shoot and haul large nets and to carry out all the 
operations necessary for modern oceanographic re- 
search in a barque-rigged vessel such as. the Discovery 
has naturally proved to be a formidable undertaking. 
The results we have obtained are due in no small 
measure to the interest and enthusiasm shown by 
Commander J. R. Stenhouse, who has invariably done 
his utmost to render the work successful. 

A second ship belonging to the expedition, the 
R.S.S. # Шат Scoresby, has recently arrived in Cape 
Town. She is of the whale-catcher type, and has been 
designed especially for whale-marking and trawling. 
According to the provisional p e which has been 
drawn up, both vessels will be employed-on the south- 
west coast of Africa until the middle of October, the 
Discovery in plankton investigations on the whaling 
grounds off Saldanha Bay and the William Scoresby in 
whale-marking. Towards the end of October the 
passage to South Georgia will be made, the Discovery 

ing a southerly route and skirting the pack-ice. 
At the end of the year the two vessels will co-operate 
in a survey of the South Georgia whaling grounds, the 
Discovery afterwards to the South Shet- 
lands, while the William Scoresby undertakes trawling 
in the vicmity of the Falkland Islands. The Marine 
Station at Grytviken, South Georgia, will be open 
throughout the season. I append an account of the 
work at Grytviken. 


. APPENDIX 1. 
Worx or THE MARINE STATION AT GRYTVIKEN. 
By №. A. MACKINTOSE. | 


The Marine Station was established chiefly for in- 
vestigations on whales brought to the whaling station, 
and work has now been in progress since February 1925. 

The main problems with which the whale work is 
concerned fall under the following headings: (x) the 
specific and subspecific identity of southern whales 
in comparison with their northern representatives; (2) 
the investigation of various problems connected with 
the reproduction, growth, and general breeding habits 
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of whales; and (3) the interrelations of breeding, 
migration, nourishment, age, adolescence, etc. Data 
have been obtained from 738 whales examined at South 
Georgia. 

The routine work included under the first heading 
consists in the collection, by a series of measurements, 
of statistical records of the bodily proportions of a 
large number of whales and notes on а variety of 
external characters taken with the view of determming 
what characters are constant and to what extent 
variation may occur. In this way a large body of 
material has been collected for subsequent analysis. 
Attention has been paid to such parasites as occur, 
since the study of the species of external and internal 
parasites might be found to have a bearing on the 
distribution vf species or communities of whales. 

In regard to breeding and the subjects with which it 
is related, it should be pointed out that whaling at 
South Georgia is carried on almost exclusively during 
the southern summer. The indications point to the 
winter as the period of maximum pairing and calving, 
and the material so far obtained cannot therefore be 
regarded as complete until observations have been 


“made which extend over the whole year. In order 


that these observations can be made, work is now being 
started in South Africa at Saldanha Bay, where whaling 
is carried on during the southern winter. In the mean- 
time, sorne provisional conclusions can be drawn- from 
the results obtained at South Georgia.” 

The type of information ired relates to such 
problems as the time occupied by the different stages 
ш the reproductive cycle, and the seasons at which they 
take place, the time required to reach sexual and full 
maturity; etc., and to the general reproductive poten- 
tiality of the stock of whalebone whales in southern 
waters. A certain amount of evidence has been ob- 
tained on a number of these points, and some indication 
can be given of the lines on which the investigations 
are developing. А study of the monthly increment 
in“ the a length of foetal fin whales at South 
Georgia corroborates the theory that both pairing and 
parturition occur most frequently during the winter 
months, while the diversity of lengths of the fcetuses 
taken at any one time shows that the pairing and 
consequently the calving seasons are relatively ex- 
tensive. There is evidence that parturition occurs 
when the fœtus has redched.a length of about 6-0 
metres, and the monthly average foetal lengths suggest 
that this length would in general be reached about the 
middle. of the southern winter. It does not in any 


-case seem possible that the period of gestation can be 


much more or much less than a year. With regard to 
the frequency of the recurrence of pregnancy, the most 
that can be said at present is that whales probably 
do not become p t every year. 

The study of the ovaries has revealed no sign of 
cestrus ing between October and May, which is 
in keepi with the supposition that impregnation 
mostly takes place during the southern winter. The 
testes also appear to be in a quiescent condition. The 
inspection of the ovaries of whales taken in South 
African waters should be of special value in defining 
the pairing season more exactly. 

An important point to be considered is the proportion 
of sexually immature whales which are killed. In the 
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case of fin whales, about 26 per cent. are estimated to 
be immature, while in the case of blue whales, the ratio 
is so high as 58 per cent., a fact to which attention 
must be paid in considering the effect of the whaling 
industry on the general stock of whales. 

' A point of special interest arises from a study of the 
numbers of blue whales taken at different sizes. There 
are indications that the majority of these whales ap- 
proximate to one of three different 1 , two of 
which represent a stage of growth at which the ánimal 
is still sexually immature. This suggests that young 
blue whales are inclined to visit South Georgian waters 
а{ two successive es. in their development towards 
maturity, living elséwhere between the. stages until 
mr EM to-the next size. If they make regular 
annual migrations, the suggestion at once arises that 
the difference between the first and second sizes re- 
presents a years growth. Then, assuming that the 
young are born in the warmer waters during winter 
and travel towards South Georgia during their ‘first 
spring, it would follow that sexual maturity is réached 
just three years after birth. This, however, is a point 
which will need confirmation from a larger body of 
material, and it is noteworthy that no indications of 
the same nature have been detected in the fin whale 
statistics. . 

Inregard to the estimation of the age of whales, there 
is some indication that the number of corpora lutea, 
including the traces of very old ones leftin the ovaries, 
may be to some extent correlated with the age of the 
whale. The evidence is arrived at from a comparison of 
the length of the whale with the number of corpora 
lutea, and y from the fact that blue whales, which 
appear to be taken in general at an earlier age than 
fin whales, usually have fewer old corpora lutea in the 
ovaries. х 

Several other points of interest have ariseri, amongst 


which are the observation of a curious structure, ' 


found only in some immature female fin" whales, which 


` consists of a fleshy Бапа bridging the entrance to the 


vagina, and the finding of a 24-mm. fin whale foetus. 
Twin foetuses have been found on two occasions. 

Other work done at the Marine Station includes the 
chemical analysis of water-samples collected by the 
Discovery and investigations on elephant seals and on 
the bird life of the island. With the help of & motor- 
boat, with which the station is now provided, observa- 
tions have been begun Qn the rich fauna,of Cumberland 
Bay. : 


APPENDIX I. 
A New METHOD oF PLANKTON RESEARCH. 
By A. C. Harpy. 


Hitherto our knowledge of the density and distri- 
bution of the plankton has been gained from samples 
taken at a number of stations within the area con- 
cerned. When, as on long cruises, the stations have 
to be twenty, fifty, or even a hundred or more miles 
apart, it may be doubted whether such samples are 
giving a true idea of the planktonic content of the 
water traversed: at one point one may strike a swarm 
of Copepods, or between two others miss an important 
zone of Diatoms. For a long time I have felt the need 
of an instrument which, by giving a continuous record 
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пше by mile to scale, would enable one to study and | hollow cylindrical body tapered at each end, is weighted 


compare the uniformity or irregularity of planktonic 


life in different areas, to measure the size, 


in front and furnished with planes P and P’, a vertical 
fin V with adjustable rudder R, and buoyancy chamber 


internal density, and frequency of patches, and to | Q, зо that when it is towed at the point T it ‘ flies ' like 






m 











Ета. s.—Daagrammauc section of the continuous plankton recorder. 


indicate more exactly than can be done with com- 
parable tow-nettings whether any correlation exists 
between different species. : 

Whilst on the Discovery expedition I have been 
experimenting with such an instrument, which I am 
calling the Continuous Plankton Recorder. Numerous 
little defects and difficulties have had to be overcome ; 
but now that, taken together, more than 1300 miles of 
plankton have been recorded, it may be of interest to 
publish a brief description of the instrument and a note 
of some of the results obtained by its use. It is a 
‚ development of the simple Plankton Indicator which 

T used in the North Sea (Min. of Agric. and Fisheries 
Fishery Investigations 11, vol. 8, No. 7, 1926), but in 
place of the silk netting discs, which had to be reloaded 
for each sample, I have substituted a long continu- 







& paravane in a horizontal position 
in the water at the required depth. 
I am greatly indebted to H.M.S. 
Vernon, Portsmouth, which carried 
out stability tests up to & speed of 
тб knots and fitted the present . 
planes and fin in place of those of 
my own desigh which proved un- 
satisfactory. 

Ав the apparatus is towed, water 
enters through the circular opening 
A, passes through the cylinder and 
out at B. A length of silk netting, 
9 inches wide and with 6o meshes to 
the inch, is arranged to wind off the 
braked roller C across the stream of 
water at D, where, supported behind 
by agridwork of fine rollers, it catches 
the organisms in the water, then 
between the driving rollers E and F, which are 
of soft rubber but with hard ends gripping the 
edges of the silk, and so on to the storage roller H. 
The openings A and B, of 4 inches diameter, are 
smaller than that of D and approximately equal 
to the filtration area of the netting; a steady flow 
of water is thus assured, which by its pressure 
causes the organisms ^to adhere to the silk. The 
rollers E and F are driven through the gear-box G 
by the propeller K, and the storage roller H from E by a 
chain and friction drive, which prevents acceleration 
in winding due to its increasing diameter. At J, ina 
box, is a roll immersed in 5 per cent. formalin ; this 
winds in with the catching roll between E and F, so 
preserving and separating the layers of organisms on 
the storage roler H. The instrument is binged at L 
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ously moving roll operated by a propeller turned 
by the water through which it is towed. Like the 
Indicator, it is used at full speed without stopping the 
sbip. 
Fig. 2 is a diagram of the instrument. It has a 
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EACH DIVISION = 2-3 mies 
TOTAL ISTANCE OF RECORD * 109-4 muag- 


Fic. 3.—Graphic representation of continuous plankton record approaching South Georgia, February 18-19, 1526 


and made to open so that the rollers C, J, ала H can be 
quickly taken out and replaced by others. It will be -> 
noted that the opening А 15 not masked by any towing 
bridle and cuts the water cleanly. The drawings of 
the instrument were prepared by Mr. M. T. Denne of 
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310 Regent Street, W., to whom I am indebted for a 
number of valuable suggestions. 

Each silk-catching roll is ruled with transverse 
numbered lines at 6-inch intervals. Rolls up to 75 
sections in length may be used. The blades of the 
propeller are adjustable so that each section may 
represent an equal distance of one or more miles as 


required; the distance actually travelled by the: 


instrument is measured by the ship's log. 

At the end of the record the completed roll is un- 
wound across a glass stage with mirror below and 
examined section by section with а microscope; 
occasionally an organism may have been removed 
from the netting for identification. As detailed an 
analysis is made as may be desired or time permits, 
from an exact quantitative estimation of all the species 
to a rough estimation of the general density in different 
places. The specimens are sometimes damaged in the 

rocess of winding, but in nearly all cases they can be 
identified ; in areas where the plankton is well known 
determination i is conspicuously easy. The instrument 
is not intended for collecting purposes, and, having 
different functions, is в supplement to, rather than a 
substitute for, the plankton net. 

Fig. 3 shows one of the records obtained ; it in- 
dicates the distribution of the Diatom Thalassothrix 


longissima, the Pteropod Limacina, the Copepoda, a 
young Euphausians оп а run of rog miles, 
section representing approximately 2:3 miles. in th iie 
twenty-two records so far made there 1s evidence of & 
marked variation in the'density and regularity of the 
plankton in different oceanic regions, and various 
methods of comparison may be adopted. Discon- 
tinuity is expected more in coastal waters, but in mid- 
ocean sharply defined patches of small Salps, S. demo- 
тапса and S. longicauda, Pteropods of the genus 
Limacina, young Ianthina, Ostracods, Copepods such as 
Candacia ethtopica and Calanus robustior, and young 
Euphausians have been demonstrated. On the other 
band, Diphyids and Chetognaths, where they occur, 
have tended to be constant in numbers. On one 
occasion, by their occurrence in patches on the roll 
together, a relation was suspected [соп small Salps 
and the Copepod Sapphirima angusta ; this was after- 
wards confirmed by living material, the latter being 
found to enter the former and feed upon the food 
collected on the endostyle. 

Operations with the instrument were temporarily 
"suspended owing to a mechanical defect; this has, 
however, been remedied, and I hope in the com- 
ing season that many more results may be ob- 
tained. | 


City and Guilds (Engineering) College. 


iios Duke of York, on October 21, opened the 
extension of the City and Guilds (Engineering) 
College at South Kensington, which has been provided 
by the munificence of the Goldsmiths’ Company at а 











Fia. 1.—General plan of the associated bal 
the 1851 Exhibition o areas colou 
Imperial Collage of Science aod T 


which 


capital cost for building of 87,ооо/. Soon after the 
Royal Charter was granted in 1907 to the Imperial 
College of Science and Technology, of which the City 
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have bern erected on the mte of 
black indicate the buildings of the 


and Guilds College forms the engineering department, 
it was decided that a large extension was necessary to 
provide adequate equipment for engineering education 
and research. A site was granted for the purpose by 

the Commissioners of the 1851 Exhibition to 
the north of the old college in Exhibition 
Road, and Prof. Dalby, the Dean of the 
College, drew up a scheme for three new 
laboratories: (т) bydraulics, (а) structural 
engineering, motive power engineering and 
strength of materials, and (3) railway engin- 
eering. Building was commenced in 1911 and 
completed in 1914, the architect being Sir 
Aston Webb. ‘The laboratories, one of which 
is top-lighted, cover an area of 32,900 square 
feet. Apart from the cost of the building, 
defrayed by the Goldsmiths’ Company, Mr. 
Hawksley contributed 4oool. towards the 
equipment of the hydraulics laboratory, the 
governing body of the Imperial College ex- 
pended 20,000}. on equipment, and the Cloth- 
workers Company has provided 4oool per 
annum for a number of years towards the cost 
of research. During the War, the buildings 
were occupied by the Government for war 
purposes, the structural laboratories, in par- 
ticular, being used by the Admiralty as 
research laboratories. 

The main building of the extension is in the 
shape of a letter L, the short arm facing 
Exhibition Road and the long arm Prince 
Consort Road, the in the angle being 
filled by the top-hghted laboratory. The 
façades are pleasing and well-designed, and the 


* building forms a worthy addition to the great group 
of educational and public buildings for which South 
Kensington is famous. Equipment has been provided 
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for the laboratories on а generous scale with the double 
object of engineering students and providing 
forresearch. With the old building the new extension 
forms & complete unit providing undergraduate training 
in all branches of engineering for 5oo students, post- 
graduate instruction for between 5o and тоо students, 
and opportunities for research. 

In the unavoidable absence of Lord Buckmaster, the 
chairman of the governing body of the Imperial College, 
the guests were received by Mr. Herbert Wright, the 
chairman of the Executive Committee Sır Dugald 
Clerk, as Prime Warden of the Goldsmiths' Company, 








interest in technical education, inspired by the example 
of his father, was sustamed and enthusiastic, and he 
took an active part in establishing many of the institu- 
tions at Souta Kensington which were rendered possible 
by the success of the 1851 Exhibition 

The completion of this great undertaking, which 
places London in the leading position it should occupy in 
engineering education and research, provides an appro- 
priate occasion for expressing appreciation of the work 
of the City Guilds in the promotion of technical educa- 
tion. Their munificence was enlisted in the earliest 
days of the movement and bas not been restricted to 





Fig, 2.— Iho font, facing Exhibition Road, of the Gokdsmths' Company's Engineering Extension of the City and Guilds (Engineering) College. 


delivered the building to Mr. Wright, representing the ; London. 


governing body of the Imperial College, and to Mr. 
Walter T. Prideaux, representing the delegacy of the 
City and Guilds (Engineering) College. The Duke of 
York, in declaring the building open, made a graceful 
reference to the interest which his grandfather, the late 
King Edward VII, had always shown in technical 
education The late King, then Prince of Wales, laid 
the foundation column of the original City and Guilds 
College building in 188x and became president of the 
City and Guilds Institute. Three years later he opened 
the buildings, declaring that the college represented 
one of the most cherished objects his lamented father 
(the Prince Consort) had in view. Finally, in 1909, 
towards the end of his reign, King Edward laid the 
foundation stone of the new Royal School of Mines, 
adjoining the engineering extension and also forming 
part of the Imperial College. "Throughout his Ше his 
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Mr. C. T. Millis, the historian of technical 
education, states that the total grants of the City 
companies to the City and Guilds Institute amounted 
to the end of 1924 to 1,122,994l., the Goldsmiths” 
Company heading the list with total grants of 204,523/., 
followed by the Clothworkers’, the Fishmongers’ and 
the Mercere’ Companies. Adding contributions to other- 
institutions, including the Universities of Leeds and 
Sheffield, and the East London College, he estimates 
that the total amount expended by the companies must 
have exceeded 2,000,009. 

Naturally, the original schemes for promoting 
technical education were somewhat nebulous and have 
suffered modification 1n course of time. For example, 
the college at South Kensington, now dedicated to 
the training of engineers, was originally intended for- 
the training of teachers in diverse crafts and indus- 


tries. With the lapse of time also, the Government. 
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and other public authonties have accepted ап increas- 
ing responsibility for the maintenance of technical 
institutions; and the companies, relatively impover- 
ished by the War and confronted by many other 
urgent calls for financial assistance, have shown a 
tendency to restrict their educational expenditure. 
One of the unfortunate results of this economy has been 
the recent closing of the Finsbury Technical College. 
There is a desire also on the part of some of 
the companies to restrict their interest in technical 
education to the crafts represented by the respective 
companies; thus, the Clothworkers’ Company has 
subsidised the textile department of the University of 
Leeds by a capital sum of 220,000]. and an annual 
t of дооої.; the Drapers’ Company has devoted 
кенге, to scholarships for the textile industries ; and 
the Leathersellers’ Company have expended more than 
20,000}. for a building for the Leather Tanning College. 
In the early days of the technical education ‘move- 
ment, a strong feeling was expressed by Huxley and 
others that part of the wealth of the city companies 
could be used to great advantage for the assistance of 
technical education. The educational deficiencies of 
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the British workman were the first object of solicitude, 
and the provision of purely craft training still retains 
an important place in schemes of technical education. 
Developments in engineering, in the use of electricity, 
: and in many other industries based on science, brought 
a demand for more specialised training, a demand 
which, in respect of civil, mechanical and electrical 
engineering, has been admirably met by the City and 
Guilds (Engineering) College. 
The College has been loyally served by many dis- 
inguished professors and instructors and has rigorously 
maintained a high efficiency m all its work. No 
college can be trusted more implicitly to ensure proper 
standards of education and training in the award of 
degrees and diplomas. The College has sent out a 
large number of well-trained engineers to all parts of 
the world, and the Duke of York was well advised that 
he may expect to meet many City and Guilds men 
during his forthcoming Imperial tour. It will afford 
great satisfaction to all friends of engineering education 
that the College, thanks mainly to the generosity of the 
Goldsmiths’ Company, has acquired this important 
addition to its equipment. 


Obituary. 


Mz. С. W. LamrLuca, F.R.S. 
BY the death of George William Lamplugh on 
October 9, British geol has lost one of its 
ablest exponents. Born at Driffield on April 8, 1859, 
he was educated at private schools, but spent the latter 
of his boyhood at Bridlington, where the absorbing 
interest of the Yorkshire coast stimulated his natural 
bent for geology. Here arose a question, the answer 
to which was to determine the course of his future life. 
He had actually embarked upon a commercial career 
with geological work as a recreation. .On one hand 
lay lucrative posts with the possibility of affluence ; 
on the other, scientific research with a small competence. 
He considered the matter with characteristic delibera- 
tion; the possibility of affluence appealed to him not at 
all; he decided in favour of а life of research as soon as 
he was satisfied that the competence, if small, would 
suffice for his modest needs. In 1892 he joined the 
staff of the Geological Survey. 

Lamplugh’s first paper was published in the Geo- 
logical Magasine in 1878 when he was nineteen years 
of age. In this and several papers which followed 
in the next few years, he described the -sequence 
of beds which constitute the glacial drift of the York- 
shire coast, and the occurrence of marine shells, more or 
less fragmentary, in them. He noted also the drawn- 
out remains of a pond deposit crowded with the fresh- 
water shell Limnaa peregra, which occurred as lenticles 
in the boulder clay. At that time marine shells in the 
glacial drift were held by many to betoken submergence. 
Lamplugh then, as always, formed his own conclusions. 
Of the Bridlington Crag he writes that it is “ probable 
that its great thickness and amassed appearance may. 


. have been due to the accumulating power of a huge 


. mass of ice, which, grounding (and not, as with the 


smaller bergs, merely grating) on & soft bottom, would 
slowly continue its forward course for some distance . . . 


"' and might push before it & constantly increasing mass 


Ja 
3 


of sand and shells" ; 
NO. 2974, VOL. 118] 


and again: "the movement of ice 


t 
* 


at one time on а soft sea-bottom and, at another, over 
the silty bed of a pond, has produced precisely similar 
effects." More than thirty years later I was with him 
and shared his excitement on seeing the process of 

rtation he had pictured, actually in operation 
in Spitsbergen. 

‘The more important part of Lamplugh's work in those 
early years lay, however, in his study of.the Speeton 
series and of his comparison of it with the Tealby series 
of Lincolnshire. He approached the subject from a 
thoroughly scientific point of view, bringing to bear an 
intimate knowledge of the fossils, acquired apparently 
and not taught, as well as detailed field-work. One of 
the results was to show “that in Lincolnshire, as in 
Yorkshire, the various species of belemnites present in 
the rocks afford the most natural and convenient means 
for seio ing the strata; but that the well-defined 
zones which they form do not always coincide with the 
lithological divisions." This work attracted the atter- 
tion of Prof. Alexis Pavlow, of the University of Moscow, 
and led to a joint paper on the correlation of the Upper 
Jurassic and Lower Cretaceous horizons of Speeton 
with their equivalents in Russia and other parts of 
Europe. 

In 1892, as a member of the staff of the Geological 
Survey, Lamplugh commenced official duties which were 
to occupy nearly all the remainder of his life. He was 
entrusted soon after his appointment with the -geo- 
logical surveying of the Isle of Man. Except for a few 
weeks, during which I accompanied him for the purpose 
of initiating him in survey methods, he accomplished 
this great work single-handed. The range of problems ` 
which confronted him was prodigious, including as it did 
the sequence and structures of the older pelæozoic 
rocks, the mapping of the newer palmozoic rocks and of 
the Trias, the great suite of igneous rocks, both con-' 
temporaneous and intrusive, an extraordinary develop- 
ment of glacial deposits,and lastly, mining developments 
that had once been of much importance. Some of 
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these lay outside the scope of his previous experience, 
but on all he brought to bear & judgment founded 
on the deliberate and exhaustive consideration of & 
problem from every point of view that was character- 
istic of him. Incidentally; I am reminded that we 
disagreed on the interpretation of the small tract we 
mapped together. I thought that certain structures 
in the volcanic rocks of Scarlet Point might be attri- 
buted to the turmoil of the eruption. He took the 
view that they were due to subsequent overthrusting. 
Which was right I do not know. The Isle of Man 
occupied him for five years. His memoir upon it, with 
its wealth of records and of original observations, takes 
rank as a classic in modern geology. 

In 1gor Lamplugh was placed, as a district geologist, 
in charge of the Irish branch of the Geological Survey. 
He remained in Dublin until that branch was trans- 
ferred to an Irish Department in 1905, and during his 
stay took part in the mapping of the country round 
Dublin, Belfast, Cork, and Limerick, turning his ex- 
perience of glacial phenomena to great advantage. 
On his return to England he served as district geologist 
for the Midland district and afterwards for North 
Wales. Administrative duties took up much of his 
time, but he contributed to and edited several memoirs. 
Later on he was engaged in surveying part of the 
Wealden area апа became concerned with the borings 
which were then being made to prove the extent of the 
Kent coal-field. The records of the boreholes were 
obtainable only under much difficulty, and many of 
them until they were interpreted by him were unin- 
telligible. They revealed developments of the Second- 
агу strata that differed from any known ures, 
and when accompanied by the paleontological observa- 
tions made by his colleague Dr. Kitchin, threw a new 
light on the-Secondary geology of southern England. 
In 1903, with the late J. F. Walker, he wrote “Опа 
Fossiliferous Band at the top of the Lower Greensand 
near Leighton Buzzard.” The conclusions formed were 
not accepted by paleontologists, on the ground that the 
fossils were characteristic of a higher stratigraphical 
horizon and could not be in place. The beds, it was 
argued, must have been inverted, presumably by glacial 

епсу. Lamplugh’s last paper, їп the Quarterly Journal 
of the Geological Society, іп 1922, was devoted to a detailed 
account of all the sections in which the band had been 
recognised. He showed that the sequence originally 
described by himself and Walker has invariably held 

d in every successive exposure and over a large area. 
Fie did not regard the palzontological evidence as con- 
clusive, and considered the suggestion of inversion to be 
untenable. 

It was Lamplugh's desire to continue his work on 
the Lower Cretaceous rocks after his retirement from 
the Geological Survey in 1920, but it was not long 
before failing health rendered it impossible. In 1914 
Lamplugh had been appointed assistant director for 
England and Wales. Не held the post until his retire- 
ment. Never could there have been a more loyal 
colleague than he was to me. . 

Lamplugh loved travelling, but always with 
view of increasing his geological ience. In 1884 
he visited the Eastern and Cen States of North 
America, Vancouver, and Alaska, and went southwards 
to the Mexican border and as far as New Orleans. In 
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i893^he saw the Grand Cañon of the Colorado, and 
in 1897 attended a British Association excursion to 
Vancouver. In 1905 he made a systematic examina- 
tion of the gorge of the Zambezi, below the falls. “It 
is difficult to believe,’ he writes, “that the fissure 
into which the river is so suddenly precipitated has been 
formed gradually by the action of the river itself, and 
not by some great convulsion during which the very 
crust of the earth was rent.” He was able, nevertheless, 
to find conclusive proof that the gorge was due to the 
erosive action of water as the river gnawed its way 
back into the heart of the continent, a view that had 
been put forward by Molyneux. In тото he attended 
the International Geological Congress at Stockholm 
and took part in an excursion to Spitsbergen. There, 
under the leadership of Baron De Geer, we were shown 
not only a magnificent development of Tertiary, 
Secondary, and Upper Paleozoic rocks, but also shelly 
drift in the process of manufacture. Ніз last trip was to 
Australia, for the meeting of the British Association 
in 1914. 

Lamplugh received several honours, but, if I may 
say so without breach of confidence, declined some 
through a somewhat over-sensitive modesty. In 1891 
he was awarded by the Geological Society a half of the 
Lyell fund in recognition of his work on the Yorkshire 
coast, dnd in тоот he received the Bigsby medal as an 
acknowledgment of the value of his researches on the 
Speeton series. In 1925 he was awarded the Wollaston 
medal, the highest honour in the bestowal of the society. 
He became a fellow of the Geological Society in 1890, 
served several times on the council, partly as vice- 
president, and was president in 1918-20. He was elected 
to the Royal Society in 1905, and served on the council 
in 1914-16. He was for a time secretary of Section C of 
the British Association, and was president of the section 
in 1906. He was past-president of the Yorkshire 
Naturalists’ Union, of the Hull Geological Society, and 
of the Hertfordshire Natural History Society, and an 
honorary member of several other societies. . 

Lamplugh’s work was characterised by thoroughness 
of observation and by his habit of devoting prolonged 
consideration to a subject before forming conclusions. 
Though an original thinker, he never advanced a view 
that һе was not able to support by sound evidence. 
He was a wide reader, mainly of a class of literature 
that makes no appeal to the multitude, and had 
acquired a critical judgment of style. In his own 
writing he took infinite pains to express his exact 
meaning, and this of others. Аз a colleague 
he was loyal; as a friend, lovable. А. STRABAN. 


Dr. PAuL KAMMERER. 


Тнк family Kammerer is of Saxon descent. The 
ancestors migrated first to Transylvania, and from 
there to Lower Austria and Vienna. Here Paul Kam- . 
merer's father erected a manufactory for scientific 
instruments. Paul Kammerer was born on August 18, 
1880, studied at the University of Vienna in 1899- 
1904, took the degree of doctor in philosophy on 
June 23, 1904, and got the vema legend: for experi- 
mental morphology at the philosophical faculty of this 
same University. Having a member of the staff 
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of the Biologische Versuchsanstalt since its beginning 
(1902), he was given the post of state-adjoint when this 
institution was taken over by the Viennese Academy of 
Sciences, and remained in this post from 1914 until 1923. 
He then applied for his pension, and undertook lecturing 
tours to many European states, and twice to North 
America. Last year he was called to Moscow, where 
he was appointed to а chair in the State University 
and was entrusted with the erection of а laboratory for 
the biological department of the Moscow Academy. 
However, in a moment of mental depression, he deemed 
himself not able to undertake this task and shot 
himself on the Hochschneeberg, near Vienna, on 
September 23. 

Kammerers work will without doubt secure him a 
lasting place in the memory of biologists, even if some 
points in his papers require further elucidation and 
are still open to criticism. Ніз scientific investiga- 
tions were mostly published in the Archiv. für 
Entwicklungsmechanth. They apply to experimental 
modification of animal form, colour, and function, 
to their behaviour in subsequent generations, to 
regeneration and age, symbiosis, and the crossing of 
species. Kammerer’s first studies were in peecilogony 
or the modifability of gestation in the same species 
For his discoveries of this phenomenon in Sala- 
mandra atra and S. тасшоѕа he was awarded the 
Sdmmering medal for the year 1909 by the Sencken- ~ 
реге NacuMonichende Gesellschaft in Frankfort- 
on-Maine. The president of this society, Prof. A. 
Knoblauch, had himself undertaken the task of repeat- 
ing some of these experiments (Zool. Garten, 45, n. 11, 12, 
1904). Kammerer later extended his studies on 
peecilogony to Hyla, Alytes (1906), Proteus (1912), and 
Lacerta (1910, 1925). i the results, we 
may say that external factors, especially temperature 
and moisture, may modify the reproductive process in 
amphibians and reptiles in such a manner as to shift 
it in the direction taken by other species living in 
localities with a corresponding climate. 

For many years Kammerer was occupied with the 
adaptation of amphibians, reptiles, and other animals 
to the colour of the background. He showed that 
Salamandra maculosa is capable of changing its colour 
after metamorphosis according to the colour of light 
reaching its eyes (1913),and that this slow morphological 
colour-change evolves from the quick physiological 
colour-change in the larve (1922). These results, often 
doubted, have been confirmed from different quarters 
(вее Przibram a. Dembowski, 1922; A. f. Entem. 50, 
108 ; Biedermann in Ergebmisse der Biologie, 1, 1925 ; 
MacBride, Proc. Zool. Soc. London, 3, 983, 1925). Suc- 
ceeding several times in raising Proteus, Kammerer had 
the opportunity, in his experiments on poecilogony and 
colour-change, to test the dependence of the eye on light, 
& question to which he was able to give a positive 
answer (тута). Не also proved the restoration of 
the power of vision (P/lüger's Archiv., 1913) The 
possibility that these specimens with eyes 
шау have been mutations was latér discarded even by 
the originator of this explanation, Jacques Loeb, in his 
last book, “ The Organism as a Whole” (1916), as highly 
improbable. 

Kammerer exhibited his most remarkable specimens 
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to the Linnean Society of London, and in Cambridge, 
during the year 1923. The honour he was shown 
during his visit to England was one of his most 
pleasant recollections. Even if Kammerers proof 
of the inheritance of acquired characteristicg may be 
held to require confirmation, it is not too much to 
say that no one else has made greater advance towards 
the solution of this fundamental question, and that his 
numerous papers include several very important con- 
tributions to biological science. Results confirmatory 
of his views have been obtained by Dürkhen (1924) 
and Heslop Harrison (1925), who worked entirely inde- 
pendently of Kammerer, and on totally different animals. 
Kammerer's last paper on the origin of the island- 
races of Lacerta in the Adriatic (1926) is one of the 
finest contributions to the theory of evolution which 
has appeared since Darwin. 


` 


Pror. ALEXANDER GUTBIER, Rector of the Uni- 
versity of Jena, died suddenly on 'October 4 at the age 
of fifty years. We learn from the Chemiker Zeitung 
that Prof. Gutbier was a native of Leipzig. He 
became professor of chemistry at the Technische 
Hochschule at Stuttgart in 1912, and ten years later 
he succeeded Prof. Knorr at Jena, where he built up an 
efficient modern chemical institute, in which numerous 
valuable researches in analytical and colloid chemistry 
were carried out. His own publications dealt chiefly 
with investigations of tellurium, selenium, and the 
noble metals, with atomic weight determinations, and 
with colloidal metals and protective colloids. He also 
published several works on practical chemistry. 





WE regret to announce the following deaths : 


His Honour Sir John Bucknill Puisne Judge of 
the Patna з Court, formerly editor of the Journal 
of ths South African Ornithologists’ Union and author 
of works on the birds of Surrey and of Cyprus, on 
October 5, aged fifty-three years. 

Prof J. D. F. Gilchrist, professor of zoology in the 
University of Cape Town, and president іп 1922 of 
the South African Association for the Advancement 


‘of Science, aged sixty years. 


Mr. George Lewis, who devoted the greater 
of his life to the study of the Coleoptera, and 
larty the Histeridze, visiting China, Japan, Ceylon, 
and Algiers, on September 5, aged eighty-seven years. 

M. Edouard Naville, fellow of King's College, London, 
and a fo associate of the Institute of France, 
Наана Tor his archwological work in Egypt, оп 
October 17, aged eighty-two years. 

Mr. Washington A. Roebling, engineer and builder 
of the Brooklyn Bridge, on July 21, aged exghty-nine 


Mr. Oberlin Smrth, an authority on the pressing 
and stamping of metals, and a past president of the 
American Institute of Mechanical Engineers, on July 
18, aged eaghty-six years. : 

Mr. Charles Turner, for many years principal of the 
Manchester School of Pharmacy, who made many 
tontributions to our knowledge of the freshwater 
alge, on September то, aged sixty-two years. 


» 
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News and Viewa. 


Tae address given by the Secretary of State for the 
Dominions and Colonies at the fourth session of the 
Imperial Conference is a further revelation of the 
growing popularity of scientific research as a theme 
for statesmen'& utterances and an indication of ther 
lost faith in ephemeral economic theories. The greater 
part of Mr. Amery’s discourse was devoted to a survey 
of the problems of Empire development which await 
investigation and the steps which must be taken 
towards their solution. He announced that a very 
small committee has been appointed to consider what 
existing research organisations can do for the improve- 
ment of the production, transportation, and storage of 
Ерте food-stufis and raw materials required for 
manufacturers, what further support 1s necessary to 
make their work more effective, and what additional 
institutions are required He reminded the Empire 
premiers that the standard of work of the agricultural 
departments of the Colonies and of the agricultural 
staffs of various private companies is no credit to the 
Empire, and that there is need for greater support for 
such institutions as the Imperial College of Tropical 
Agriculture at Trinidad and the Amani Institute in 
Tanganyika, to act as training centres for agricultural 
staffs and as an inspiration to all agricultural depart- 
ments 1n the tropics. Out of the fund at the disposal 
of the Empire Marketing Board, further support has 
been given to assist the work of the Low Temperature 
Research Station at Cambridge, probably a grant will 
be made to the Fruit Research Station at East Malling, 
and the Imperial Bureau of Entomology has been 
allocated a contribution to enable it to set up a special 
laboratory for the breeding of beneficial parasites and 
their distribution as required to all parts of the 
Empire. Mr. Amery expressed his belief that incal- 
culable results will follow the expenditure of money 
derived from & fund which can be freely allocated to 
the vital needs of research on Empire problems. 


Мв. Амҥнү might have reminded the Empire dele- 
gates that the British Empire is on its defence in the 
matter of scientific research. Great Britain has 
assumed the responsibility for the development of the 
illmitable potential resources of a large part of the 
world's surface. It possesses some of the finest 
scientific investigators in the world, but hitherto our 
statesmen have not performed the essential function 
of catalysts in bringing the knowledge of the latter to 
bear upon the problems of the former. Several other 
colonial powers, notably France, Belgium, and 
Holland, have given more scope and encouragement 
to the work of their scientific researchers than Great 
Britain, and a former colonial power, Germany, in 
the comparatively few years in which it was interested 
in colonial development, built up a corps of research 
workers in every field of scientific endeavour and a 
chain of scientific institutions which still commands the 
respect of the world. Mr. Amery’s speech, it is hoped, 
will imbue the Empire premiers and other representa- 
tives with the same enthusiasm and appreciation for 
the need to apply science to the problems facing them 
as he and his able Under-Secretary, Mr. Ormsby-Gore, 
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already possess. Elsewhere in this issue of NATURE 
appears the first of two articles referring to Mr. 
Ormsby-Gore's recently published report on West 
Africa, a report which can be commended to the 
Empire delegates for their most careful study. 
Therein 18 set forth in some detail the avoidable waste 
which occurs in this part of the British Empire in 
connexion with the production, storage, and transport 
of the products of the tropics, the avoidable waste of 
human endeavour and human life, the toll taken by 
insect pests on human beings, domestic stock and 
plants, the non-utilisation of natural resources, and 
the tremendous expansion of trade which would result 
if these problems were investigated by competent 
scientific workers 

Bors Mr. Amery and Mr. Ormsby-Gore emphasise 
the need for co-ordination and dissemination of the ` 
knowledge accumulated by scientific investigators, to 
the end that science shall be applied generally 
throughout the Empire to the common problems of 
development But neither of them realises, apparently, 
that the present machinery of administration is in- 
adequate to this all-important task. Last year the 
Prime Minister raised great hopes by the announce- 
ment of the creation of a body charged with the 
responsibility of initiating research into imperial 
problems These hopes have not been realised. The 
new body, the Civil Research Committee, was 
modelled on the Impenal Defence Committee ; its 
deliberations are characterised by the utmost secrecy : 
even its findings and its reports on subjects of general 
interest are not made available to the public, and it 
has been overloaded with irrelevant problems. No 
scientific man was appointed to the Committee ; its 
work has been farmed out to ad hoc sub-committees 
possessing no powers and commanding no funds. It 
bears no resemblance to the body suggested by Mr. 
Baldwin, and later by Lord Balfour during the House 
of Lords debate on the Report of the East Africa 
Commussion—the Report which gave such prominence 
to the need for scientific research in Empire develop- 
ment. Perhaps Mr. Garvin's demand in the Observer 
of October 24 for “ a Great General Staff for... 
the systematic accumulation and arrangement oí 
knowledge—a greater Domesday Book showing 
clearly what works, enterprises, and scientific insttu- 
tions are required to make the most of the resources 
of the Empire in every part," may have the desired 
effect. Mr. Garvin might have added that it is 
imperative that this general staff should be composed 
mainly of those who have been trained in the methods 
of science, appreciate the aims of science, and under- 
stand its language. 

In his inaugural address to the Institution of 
Electrical Engineers, delivered on October 21, Dr. 
W. H. Eccles presented a review of the present-day 
position of electrical industry in Great Britain, both 
in relation to its development and to the state of the 
industry in other countmes. The conclusions he 
drew are in some respects unfavourable to British 
practice and he suggested certain necessary lines of 
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advance. Dealing first with electric supply, Dr. Eccles 
finds for the five countnes, the United States, Canada, 
Germany, France, and Great Britan, taking only 
tbe larger undertakings which had collectively ап 
output of 2000 milhon units or more in 1925, that 
the output in unts per kilowatt of plant installed 
varied from 4500 for Canada to 2110 for Great Bntain 
and 1820 for France. The low efficiency of the British 
-undertalnngs is attributed to the smallness of the 
machines and stations and the ngid separation of the 
undertakings. The chief canse of the slow develop- 
ment in Great Britain appears to be the neglect of the 
principle of intercommunication. With a few large 
generating stations between which there 1s thorough 
intercommunication, each in turn can take the peak 
of the other’s load. The size of each station need not 
then be so great and the efficiency of the whole under- 
taking is enhanced. In Germany there are four great 
zones the power of which varies from 400,000 kilowatts 
to 1,500,000 kilowatts, and these zones are now being 
connected into one national system. Similarly in 
France, the United States and Italy, but їп Britain 
the largest plant capacity i8 that of the London 
Power Company, which 1з about 250,000 kilowatts. 
The use of electricity on railways was discussed, and 
1t was pointed out that the electrification of main lines 
may not lower the cost of working ; its chief advantage 
wil lie in providing national intercommunication 
networks and in extending electrical facilities into 
areas which could not otherwise be made suitable for 
modern factories. 


IT is satisfactory to note the growth in the use of 
electricity in the chemical and metallurgical industries 
pointed out by Dr. Eccles There is a marked rise 
in the production of aluminium. Їп the case of 
sodium, we imported from Norway 41,860/. worth 
and exported 14,0004. worth in 1924; in 1925 the 
figures are 17,000} for import and 28,000}. for export. 
Increases are also talang place in the production of 
ammonium sulphate and magnesium. Electricity in 
agriculture в backward in Britain. In Germany, 
9o per cent of the farms have an electric supply; 
in America there are 700,000 farms using electricity, 
but ın Britain only 400 farms, +в. 0:8 per cent., are 
supphed with electricity One of the brightest points 
1n the address refers to the export of submarine cable 


- for telegraphy and telephony. Тһе new type of cable 


loaded with permalloy (American) or mumetal 
(English) has rendered possible tbe transmission across 
the Atlantic of 2500 letters a minute Of the 12,000 
miles of this cable which has been ordered, all but 
one length is from Bmtsh manufacturers. The 
positions of the telephone, telegraph and radio manu- 
facture and services also come under review, and two 
appendices give details of the imports and exports 
of electrical apparatus and machinery for 1912, 1913, 
1923, 1924 and 1925. The third appendix gives the 
export figures for the United States, Great Britain, 
and Germany for 1913, 1924 and 1925 


PERHAPS the most significant fact brought forward 
by Dr Eccles in his address was that referring to 
Dr. Eccles has obtained 
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statistics of the patents granted in America, Germany, 
and Great Britain, the three principal electrical 
countries. The native inventors were in the case 


: of America 89-2 per cent. of the whole number; in 


Germany 77 рег cent.; and in Britain, 57 per cent. 
Of the electrical patents ın Ашепса, 13:5 per cent. 
are of foreign ongin, and in Germany the figure is 
26 per cent., in Britain 59 per cent. are foreign. 
This means that “ in this intellectual aide of industry 
we have & big adverse trade balance, for which, 
doubtless, we рау a correspondingly large annual 
tribute in money." Dr. Eccles insists again upon the 
folly of starving technical education and research, 
which must both be considerably extended, unless 
we are to ' pay other nations to do the necessary 
brain work for us." 2 


On Monday last, October 25, a commercial high- 
speed radio telegraph service, utilising the principles 
of short-wave beam transmission and reception, was 
opened between Great Britain and Canada. This 
event followed the satisfactory completion of a pre- 
liminary seven days’ test conducted by the General 
Post Office, dunng which the average speed of signal- 
ling was 600 letters per minute simultaneously in each 
direction In England the transmitting station 18 
situated near Bodmin and the receiving station near 
Bndgwater, while the corresponding stations in 
Canada are in the neighbourhood of Montreal. The 
stations at each end of this communication channel 
are similar in design, and they utilise a straight row 
of vertical aerials located in front of a similar row of 
wires forming the reflector, the resulting radiation 18 
thus concentrated in the form of a beam directed 
towards the receiver. The wavelength employed 18 
in the neighbourhood of roo metres, and while the 
transmitting power 18 only 20 kilowatts, the effect of 
the reflectors at each end is to give a very much 
greater received signal strength than 18 obtainable 
with the usual type of aerial arrangement. Among 
the advantages possessed by this beam system for 
long-distance radio communication are the compara- 
tively low capital cost of erection, economy of main- 
tenance, freedom from atmospheric interference, and 
the possibility of very high mgnalling speeds. The 
combination of these advantages should result in the 
handling of a large volume of traffic at a cheap rate. 
The service now opened 18 the first of four similar 
beam circuits which will link Great Bntain directly 
with Canada, South Africa, India and Australia. 
The completion of these ‘ point-to-point’ services 
will, together with the high-power ‘ world-wide’ 
station already in operation at Rugby, place Great 
Britain in the forefront of commercial radio prac- 
tice. 


Тнв news that Messrs. Brunner, Mond and Co., 
Ltd., Nobel Industries, Ltd., the British Dyestuffs 
Corporation, Ltd., and the United Alkali Со, Ltd. 
are about to fuse their interests and form a huge 
chemical combination on the пез of the German Dye 
Trust, was not entirely unexpected, owing to recent 
activity in the shares of some of these companies. 
Rumour had mated Brunner, Mond and Co. with the 
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Dyestuffs Corporation, but the adhesion of the other 
two companies to the аШапсе was not anticipated. 
Only in July last, Lord Ashfield told his shareholders 
that it was more than probable that the Corporation 
would co-operate, and possibly consolidate, with other 
large chemical undertakings. On October 22 the direc- 
tors of the four companies announced in the Press the 
proposed formaton of a new company to acquire their 
shares and to develop their businesses and resources 
on broad Impenal hnes. Nobel Industries already 
controls thirty companies largely, but not exclusively, 
engaged in the manufacture of exploeives; and 
Brunner, Mond and Co. has a controlling interest ın 
such important undertakings as Synthetic Ammonia 
and Nitrates, Ltd., and the Castner-Kellner Alkah 
Co., Ltd. The aggregate authorised capital of the 
associating companies is 47,500,000/., and their 
issued share capital 1s 38,225,714}. On October 22 
the market value of the ordinary and deferred shares 
(24,918,753/.) was more than 40,000,009. 


бік ALFRED Момр will be chairman of the new 
holding company, and Sir Harry McGowan, chairman 
of Nobel Industnes, will be its president and vice- 
chairman. In a statement issued to the Press, Sir 
Alfred Mond emphasised the national and Imperial 
aspect of the combination. The existence of similar 
organisations on the Continent and in the United 
States has compelled the Bntish manufacturers to 
combine their forces and present a united front to 
the rest of the world. The identity of the individual 
companies 1з not to be destroyed, but Ше board of 
the new company will act as & supervisory and con- 
necting link between them, in finance and in policy. 
Modern mergers are not made to create monopolies 
or to inflate prices, but to achieve economy in effort 
and costs, and to provide insurance against market 
fluctuations. А combination such as that now con- 
templated will be able to finance, develop and explore 
many new potentialities in chemical industry, and во 
keep Great Britain ш the front rank both as regards 
national safety and the supply of chemical products 
to a vast number of industries that depend upon 
chemistry. Few will disagree with Sır Alfred’s 
remarks, although he did not mention certain dis- 
advantages that sometimes result from the concen- 
tration of money and power in the hands of small 
groups. 

On October 22 a destructive earthquake occurred 
in the distmct of Alexandropol (or Leninakan) in 
Armenia, Three hundred persons were killed and 
twelve villages were badly damaged, but as com- 
munications in many places are interrupted, the full 
extent of the disaster 1з as yet unknown.  Alexan- 
dropol 18 one of the most active earthquake-centres 
inthe territory between the Black Sea and the Caspian, 
though it 18 surpassed in the frequency and severity 


of its earthquakes by two other centres, near Tiflis ' 


and Chemakha. Оп the same day three earthquakes 
were felt 1n Cahfornia, only one of which was strong 
enough to cause slight damage. The interest of the 
shocks 18 due to their possible connexion with the San 
Andreas rift and the earthquake of rgo6. Their 
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centre was evidently some distance, perhaps & hundred 
miles, to the south of San Francisco. 


SHorTLy after the announcement of the recent 
discovery of a skull of Pithecanthropus type at Тт 
in Java (see NATURE, October 2, p. 491) private 
information from Washington made it appear likely 
that its importance had been overrated, and that 
the skull would not provide the data relating to the 
facial portion which anthropologists especially desired. 
Later news had not confirmed the first announcement 
that the skull was complete. It now appears that the 
find is not a skull but a cast in spongy stone of volcanic 
ongu Its appearance indicates that volcanic ash 
settled round the skull and, in time, the bone dis- 
appeared The cast shows the frontal bone, the nght 
and two-thirds of the left parietal bones, the upper 
part of the right and a little of the left temporal bones, 
and the supra-orbital ridge It must be noted that 
the cast was not obtained зм situ but from natives by 
whom it had been unearthed, so that the geological 
conditions of its discovery must remain in doubt. It 
is not easy to understand how a cast made in such 
circumstances, which normally would give the internal 
and not the external form, could show the character- 
istic supre-orbitalridge, but for the re-solution of this 
and other questons, the arrival of photographs must 
be awaited. 


THE problem of peopling Australia 1s discussed by 
Mr.-J de V. Loder in an article in the October issue 
of the Empire Review. He quotes the late Lord 
Leverhulme's advocacy of black labour in tropical 
Australia as an opinion based solely on economic 
grounds, without consideration of the deeper socio- 
logical issues involved. It is mgt merely the desr- 
ability of excluding cheap labour that would undercut 
the whites, but the danger of introducing social, 
pohtical, and religious ideals unacceptable to white 
civilisation, that are the real arguments in favour 
of the ' white Australia’ policy. The suitability 
of the tropics for permanent white settlement by 
an increasing population has not been "provéd, and 
cannot be proved except by experiment. Modern 
science has done much to solve the problem, but 
there still remains a doubt as to the possibility of 
racial acchmatisation on a large scale. Mr. Loder 
thinks that the policy of keeping Australa for the 
white races is a justifiable gamble, and sees possi- 
bilities for white settlement in the hot dry regions 
of the north which are suited for sheep - ranching. 
In the hot wet regions he 18 less hopeful, and un- 
fortunately for Australa these are the really pro- 
ductive and valuable parts of tropical Australia. 
In any event, there is little hope of attracting emigrants 
to such lands until the more temperate parts of 
Australia are filled 


On October 9, H.R.H. the Duke of York opened 
the new X-ray Department in the Royal Infirmary 
of Edinburgh, which has just been completed at a 
cost of 52,0007, The new Department, which 1s about 
160 feet long by бо feet wide, contains a sunk basement 
and two floors. The basement contains a large motor 
generator supplying alternating current to the whole 
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of the Department, together with X-ray transformers, 
main control boards, and a workshop Thus there 
is no moving machinery with its attendant rumble 
on the ground floor where all the X-ray rooms are 


_ Situated (radiographic, screening and treatment). 


The deep therapy (250,000 volts) and superficial 
therapy sets are valve rectified. There are also a 
lecture and demonstrating hall, dark rooms, waiting 
and examination rooms, together with private rooms 
for the staff, On the upper floor, accommodation 
is provided for electrical and massage treatment, 
remedial exercises, radium treatment, and artficial 
sunlight treatment. Some features of the new 
building are designed with the view of furnishing 
the fullest protection for the operators against 
constant exposure to the X-rays. The walls are 
constructed of concrete slabs containing barium 
sulphate. These afford protection equivalent to 
5 mm. of lead, as measured by the National Physical 
Laboratory, which has also inspected the completed 
Department. From the point of view of the X-ray 
Protection Committee's recommendations, the new 
Department is almost ideal, and it should prove a 
worthy model for future X-ray departments. The 
University has instituted a diploma, D.R.Edin., for 
which a candidate will take a suitable course in 
physics at the University and carry out practical 
work ш the infirmary, the course extending over about 
а year. 

Ат the thirtieth annual meeting and annual foray 
of the British Mycological Society, held at Hereford 
on Sept. 27-Oct. 2, Dr. G. H. Pethybridge, president, 
gave an address on “ Mycology and Plant Pathology.” 
The British Mycological Society to some extent may 
be looked upon as an expansion and continuation of 
the activities of the Woolhope Naturalists’ Field 
Club, which originated fungus forays more than half 
a century ago. The fungus flora of Britain 1s now 
fairly well worked out, and more attention might be 
paid to the ecology and bionomics of fungi. Tracing 
the development of plant pathology in Britain, we 
find that at one time mycology was regarded as of 
httle or no importance in relation to the causation of 
plant diseases; fungi occurring in connexion with 
disease were regarded вз the result of such disease, 
not the cause of it. Disease in plants ıs the conse- 
quence of disharmony between the plant and its 
environment. A parasite, 1f present, is part of the 
environment considered in its widest sense, and it 
must not be forgotten that both host and parasite 
are to some extent variable or unstable and that the 
fluctuating factors of the environment may influence 
the parasite as well as the host However, the 
parasite—most frequently a fungus—is often the 
moet important factor in disease production. Plant 
pathology in Great Britain 1s of comparatively recent 
growth. The possibility of the introduction of the 
Colorado beetle occasioned the passing of the first 
Act of Parliament dealing with the protection of 
crops; ıt was extended and amplified as the Destruc- 
tive Insects and Pests Act in 1907 on account of the 
spread of the American gooseberry mildew. A small 
ad hoc 1nspectorate was then inaugurated by the Board 
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of Agriculture. The greatest stimulus to the develop- 
ment of plant pathology has followed from the pro- 
vision by the State of greatly increased funds through 
the Development and Roads Improvement Funds 
Acts 1909 and 1910, and afterwards through the Corn 
Production Acts (Repeal) Act of 1921. 


AN appointment to a Beit Memorial Fellowship, of 
the annual value of rooof. and tenable for five years, 
is to be made for whole-time research 10 tropical 
medicine ; allowances will be given for travelling and 
laboratory expenses. Applicants must be of European 
descent and of degree standing in a university of the 
British Empire approved by the Trustees of the fund, 
and must state their proposed subject of research. 
Forms of application, obtamnable from the honorary 
secretary of the fund, Sir James K. Fowler, at 35 
Clarges Street, London, W.1, are to be returned on or 
by February 1 next. This fellowship 1s a noteworthy 
addition to the opportunities for research now avail- 
able, and there is no doubt that it will lead to im- ` 
portant contributions to our knowledge of health and 
disease in the tropics. 


THE seventeenth annual Exhibition of Electrical, 
Optical and other Physical Apparatus arranged by 
the Physical and the Optical Societies will be held 
at the Imperial College of Science and Technology on 
January 4-6. It has been decided again to include, 
in addition to. the well-established Trade Section, а 
Research and Experimental Section simular to that 
successfully imtiated in last January. The groups in 
this section comprise: (а) Exhibits illustraüng the 
results of recent physical research and improvements 
in laboratory practice; (b) effective lecture experi- 
ments, (c) repetitions of famous historical experi- 
ments. Offers of exhibits should be addressed to the 
Secretary of the Physical Society at tbe Imperial 
College of Science and Technology, South Kensington, 
S.W.7, not later than November r6. 


Tue People's League of Health, 12 Stratford Place, 
Oxford Street, London, W 1, has arranged two inter- 
esting series of lectures to be delivered during Nov- 
ember and December at the rooms of the Medical 
Society of London, її Chandos Street, Cavendish 
Square, W.r. One series, on November 1, 8, 15, 22, 
29, December 6, 13, and 20, deals with the mind in 
normal and abnormal subjects, and the lecturers are 
Dr. E. Mapother, Dr. E. D. Macnamara, Dr. N. 
Hobhouse, Dr H. Crichton-Miller, &r Maurice Craig, 
Sir Robert Armstrong-Jones, Dr. W. A. Potts, and 
Dr. A. F. Tredgold. The other series, on November 
3, 10, 17, 24, December 1, 8, and 15, is on various 
aspects of diet and foods, and the lecturers are Dr. 
Н. Campbell, Prof Leonard Hill, Prof. Winifred СаШз, 
Prof. W. E. Dixon, Dr. J. Lewis Rosedale, Prof. 
Hugh MacLean, and: Dr. К. LL J. Llewellyn. The 
lecture hour is 6 р.м. 


A LICENCE under Section 20 of the Companies 
(Consolidation) Act, 1908, has now been issued by the 
Board of Trade to the Research Association of British 
Paint, Colour, and Varnish Manufacturers, which haa 
been approved by the Department аз complying with 
the conditions laid down in the Government scheme 
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for the encouragement of industrial research. The 
Secretary of this Association is Mr. J. B. Graham, 
8 St Martin's Place, London, W.C.2. 


IN the short notice of '' Phototopography ” by Mr. 
А. L. Higgins which appeared in NATURE of June 26, 
p. 889, it was stated that ground photographs had 
been used for surveys in Canada but not in other 
parts of the British Empire. The Surveyor-General 
of India points out that,experiments with the photo- 
theodolite were carried out in India more than twenty- 
five years ago, and the method was utilised on the 
Mount Everest expedition The ground photographs 
which are being taken this year in Kashmir will be 
utilised in conjunction with plane-table surveys 
They will only cover a small area of the country. 
It was not the reviewer’s intention to suggest that 
ground photo-surveying had not been tested in India 
or elsewhere, but that 1t had not been adopted for 
ordinary topographic surveys outside Canada. 


APPLICATIONS &re invited for the following appoint- 
ments, on or before the dates mentioned :—A lecturer 
in physics at the Royal Dental Hospital of London, 
School of Dental Surgery—The Dean of the School, 
Leicester Square, W.C 2 (November 1). A head of the 
department of Leather Trades of the Port Ehzabeth 
Technical College, South Africa—G. H  Penney and 
Co., 23 Lime Street, E.C 3 (November 8). A head of 





the mechanical engineering department of the L.C.C. 
School of Engineering and Navigation, Poplar—The 
Education Officer, Т.г.а., County Hall, Westminster 
Bridge, S.E.i (November 8). A chemist for tobacco 
work.under the Egyptian Government—The Chief 
Inspecting Engineer, Egyptian Government, 41 
Tothill Street, S. W.x (November 12). An assistant 
lecturer (man) on education at King’s College—The 
Secretary, King’s College, Strand, W.C.2 (November 
26). A professor of archeology in the University of 
Edinburgh— The Secretary, University, Edinburgh 
(December 31). An assistant chief entomologist, an 
entomologist and a mycologist under the Egyptian 
Ministry of Agriculture — The Under-Secretary of 
State for Agriculture, Ministry of Agriculture, Cairo 
(January т). An expert in pisciculture under the 
Egyptian Government—The Royal Egyptian Lega- 
tion, 7 Charles Street, Berkeley Square, W.1. А 
lecturer in physics and electrical engineering at the 
Handsworth Technical School—The Principal, Hands- 
worth Technical School. Goldshill Road, Handsworth, 
Birmingham. A head of the mining department of 
the Barnsley Technical and Mining School—The 
Principal, Harvey Institute, Barnsley. A technical 
officer in the air-worthiness department, Royal Air- 
craft Establishment, South Farnborough—The Chief 
Superintendent, R.A.E., South Farnborough, Hants, 
quoting À. 130). 


Our Astronomical Column. 


RELATIVITY AND THE DAYTON MILLER EXPERI- 
MENTS.—The issue of the Nineteenth Century for 
October contains an article on this subject by Prof. 
Н. Wildon Carr. The article is y of & phio- 
sophical character and emphasises the great ge 
that relativity has brought about in our outlook on 
the phenomena of the universe. Interesting parallels 
are drawn with the Сорегпісап revolution, and with 
the birth of philosophy in ancient Greece. There is 
also an explanation of the theory in non-technical 
language Incidentally, Prof. Carr gives 5000 miles 

minute as the earth’s orbital speed: it should 
1110. Р 

Referring to the system of dynamics accepted by 
Newton, Prof. Carr says: “ It is now rejected as untrue 
in theory and useless in practice.” з statement, 
however, needs qualification. The tables of the 
sun, moon, and planets that are still in use are based 
on pure Newtonian principles, save for an empirical 
increase in the motion of certain elia (ade ted 
long before Einstein explained its cause) and an 
empirical term in the moon’s motion (quite uncon- 
nected with Einstein). The most ardent relativist 
would not desire to su e these tables, since the 
changes in them that would result from Einstein’s 
law are absolutely inappreciable with our present 
means of observation 

The close of the popar deals with Dr. Dayton 
Miller's repetition of the Michelson-Morley experi- 
ment, but it describes him ав still ing to the 
theory of an ether-drag, which diminishes with 
in altitude. Dr. Miller made it fairly clear 
in his lecture at the Royal Institution some 
months ago that he no longer holds this view. He 
now considers that observations at all altitudes 
(including-the original Michelson-Morley experiment) 
indicate an ap t change in the velocity of light 
depending on the sidereal time of observation. e 
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is only а small fraction of the orbital speed 
of the earth: it was suggested that the Lorentz- 
Fitzgerald contraction damps down the observable 
effect, but does not conceal it entirely. This tends 
to weaken the аг ent drawn by Prof. Carr for the 
non-existence of the ether, from the difficulties which 
he nghtly puts forward as regards an ether-drag. 


SOLAR ACTIVITY DURING 1925.—4AÀn account of 
solar observations made at the Astrophysical Ob- 
serva of Catania is published by Ф А Favaro 
in “ТІ athvità del sole nell’ anno 1925," in continua- 
tion of the series commenced ın 1919. Observations 


for were made on 332 days 1n the year 1925, 
for 290 days, for роса dd days, and 
for the measurement of the height of the chromo- 


sphere on т4о days. Tables are given of the mean 
frequency of sunspots, facule, and prominences. 
Drawings also illustrate the chief disturbances of 
the year, the dates selected for sunspots being 
February 14, May 5, November 26, and December 
27; those for prominences being February 24, June 
17 and 18. The highest prominence recorded during 
1925 occurred on February 24 with a maximum 
height of 211”, or about 153,000 km. The mean 
het t of the chromosphere measured in the C hne 
of was 10⁄9 or about 8000 km., the 
monthly means of the measures ranging from I0°:5 
to 11“. 

It i interest to show in tabular form the rise 
of solar activity since the last spot minimum in 1923 
as indicated by various observations. 


Year 
1933. 1914. 1935. 
оосу 
. Catania о 18 46 
TVolfee's “ Spot Numbers " . Zunch 5 167 4r6 
Daily spot areas? . Greemmoh 55 176 839 
Days without spots . Greenwich 171 97 19 


1 Corrected for foreshortenmg, in milbonths of the sun's visible surface, 
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Research Items. 


INDIAN OmIGINS.—Àn ingenious if 
lative note by Mr. Н. Bruce Hannah in the 
mate 
to the 1 

cal p 


Yädüs or Yádavas, , Ánüs, and Drüh 


all mentioned in the Rig Veda. They were probably 
four communities of western Аза, namely, the 
Phibstines, the Amorites of YAdai' in N&hanin, ken 

pir called 
eliopohs, in Deltaic 


Hithtes, and a Phallus - worshipping 
“The People of the Pillar," of 
Khem, who bad been driven out by Rameses III. 
about 1156 B.C. 


settled in the Punjab, where they found a 
and a dominant race of dark white, or perhaps semi- 


mongoloid, stock. These latter were the repre- 
sentatives of & widely diffused ancient central Asiatic 


le kn to the rosy-blond Aryanians as Dahytis 
E Fokhs апа descendants of the Kaisa or “ stis 
folk." They were not, however, uncivilised, and 
they dwelt in cities. Possibly the culture discovered 
at Mohenjo-Daro and Harappa and the civilisation 
of Susa by de Morgan are vestiges of this 
civius&tion. As a result of the struggle between the 
and the Páncha-JanAh about тооо Bc. ш the 
MabAbháAra&ta war, the Dasyüs or Kürüs established 
themselves and acquired some of the culture of the 
EE what has come to be 
known as В and caste. Further, it 1s 
suggested that about 4000 В.с. Dahyüs from central 
Asia penetrated to south India and, combining with 
the aborigines, founded the Dravidian race. 


New AND LirILE-KNOWN INsECTICIDES.—Ín the 
August issue of the Annals o Гре Brology (vol. 13, 
No. 3) Mesars. Е. Tattersfield, С T. 1 ‚ and 
Н. M. Morris have a fourth contribution dealing with 
studies on insecticides. In the present instance they 
are more ially concerned with the insecticidal 
properties of plant materials, in the form of alcoholic 
extracts. Perhaps the most intereeting plants with 
insecticidal properties are certain kinds used by 
natives of tropical countries as fish poisons. The 
roots and stems of White Haiari and the stems of 
Black Haar (both species of Lonchocarpus from 
British Guiana), the roots of Tephrosia toxicaria and 
the leaves of Т. vogelit, when tested as stomach 
poisons, all exert а, repellent and toxic action to 
caterpillars. The most toxic substance obtained from 
the Haiaris 1s shown to be гаан with tubatoxin, 
the crystalline poison found in Derris ириса. In 
the same жой A Мезвгз. С. T. Gimingham, А. M. 
Massee, апа F. Tattersfield discuss the toxicity of 
3: 5-dinitro-o-cresol and its sodium salt to the eggs 
of certain species of insects. The figures obtained 
show that these compounds have & very high toxicity 
to insect eggs. The 3: 5-dinitro-o-cresol at concen- 
trations ranging from 0:5 per cent. to 0-15 per cent. 
killed 80-82 cent. of the eggs of the hop-damson 
aphis and did not injure the trees upon which the 
trials were carned out. These two compounds 
exercised a marked cleansing effect upon the bark, 
and it is evident, if further trials su tate the 
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y specu- 
Journal 
and Proceedings of the Asiatic Society of Bengal, N.S., 
Vol. ат, No. 1, deals with the question of the approxi- 
od of the MabAbhfirata war and the ethno- 
lo affinrties of the participants in it. According 
y d the war was fought between the Kürüs 
and their cousins the Pündavas The concrete 
histor rotagonists appear to have been the Kürüs 
ipa. and their followers) and the P&ncha-JanAh. 

e ch&-Jan&h consisted of the Pürüs or Pauravas, 


These were the people responsible 
for the introduction into India of the divine names 


afterwards transmuted into Indra, Mitra, etc. They 
ез 


results obtained, that such compounds afford con- 
siderable promise as winter sprays upon various frurt- · 
trees. 


LITERATURE OF SALMON FISHERIES.—In a paper 
recently prepared by Mr. W. J. M. Menzies (Fiskeries, 
Scotland, Salmon Fish | 1925, II (Edinburgh and 
London: Н.М. Stationery Office, 3s. 6d. net)) is 

iven a general index to the reports and papers 

ed by the Fishery Board for Scotland on the 
subject of salmon fisheries for the years 1882-1924 
inclusive. This has been arranged to contain an 
authors’ index, a subject index, and a district index 
in which can be found all the published information 
about any cular district, river, or loch. Arranged 
as ıt is in these three divisions, the work should prove 
of great value 


Forest IN RELATION TO -Humus.—Dr. W. Н. 
Pearsall has recently reviewed (Journ. of Ecology, 
vol. 14, No 2, August 1926) а number of publications 
upon the Finnish forests; a comprehensive publica- 
tion of similar nature upon the Swedish conzfer 
forests and their relation to the different types of 
humus, by Hennk Hesselman (Meddelamden från 
Statens Skogsférsoksanstalt, Hafte 22, No. 5), has also 
appeared. Different types of humus covering are 


“distinguished, and attention is directed to the im- 


puto of the agencies preventing undue accumula- 
on of leaf debris in the permanent forest. The 
mobility of the nitrogen in the products of decay, 
during the changes undergone by vegetable remains 
in the humus layer, 1s suggested as a very important 
factor in forest ecology, as also the content of the 
и in acid and basic buffering substances, The 
wedish study covers some 330 pages, with a 40-page 
abstract in German. E T 


VALUES OF SCOTS AND CORSICAN PINES.—A. recent 
number of the Oxford Fo Memoirs (No. 6, by 
W. E. Hiley), entitled “ The Financial Return from 
the Cultivation of Scots and Corsican Pine,” should 
prove of value to those interested in afforestation 
work in Great Britain. By means of financial calcu- 
lations the author endeavours to show, using for ton- 
venience the general term range of probability, the 
financial advantages to be attained by planting either 
Scots pine or Corsican pine on suitable souls of different 
quality. Mr. Hiley bases his conclusions on the possi- 
bility that higher prices may rule in the future than 
those at present obtainable for these timbers It 
may be premised that Corsican © costs more to 
raise in the initial than the Scots, and its timber 
is at present priced lower " The result of this ın- 
vestigation,’ says the author, “ shows that on first 
У plantations, 1ї the costs of the two у ону аге 

e same, except that Corsican pine costs 1/. per acre 
more to plant than Scots pine, then the financial 
yield from the two species will be equal if the prices 
obtained for Corsican pine timber are 59 per cent. of 
those obtained for Scots pine timber of the same size. 
On Quality II. sites, too, the pnce of Corsican pine 
timber would have to be about бо per cent. of that of 
Scots pine to yield the same financial return. If the 

rices for Corgican are more than бо per cent. of those 
Les Scots the advantage is with the former, and if they 
are three-quarters, the advantages in favour of Corsi- 
can рше are very t" Asaresult of his study of 
this um t ma the author considers that only 
under the most favourable set of conditions—chea 
land, planting and cost of maintenance combined with 
high quality growth and a rise of prices of r$ per cent. 
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per annum—could Scots pine yield five per cent. 
compound interest on money invested 1n 1t, and under 
sim pe conditions four cent. on second quality 
sod. The possibility, of doubtful practical feasibility 
on large areas, of so ameliorating pine soils that they 
would grow more profitable conifers, for example, 
larch, or Douglas fir, 18 also considered. i 


UNITED STATES RIVER SURVEYS. —In recent years 
the United States Geological Survey has published 
а number of monographs on various river systems 
from the point of view of water supply. The same 
de ent has now issued, as Water-Supply Paper 
558, а preliminary index to all existing river surveys 
in the fimited States accompanied by a map showing 
the drainage areas. ‘Twelve major drainage areas 
are recognised as the basis of the classification adopted 
both by the Geological Survey and the Weather 
Bureau. The index is by States and rivers, with 
references to the areas indicated on the 
map. Maps produced by all Government depart- 
inents and various States and private bodies are 
included. The list, which 18 to be revised from time 
to time, forms а useful guide to the cartographic 
resources of the United States. 


TERTIARY Marts IN NoRTH CAROLINA.—Mr. І. B. 
Kellum undertook the task of clearing up certain 
doubtful relations in the Tertiary section of North 
Carolina represented by the Castle Hayne and Trent 
Maris, through a atic study ther faunas. 
The result, as set forth in the U.S. Geological Survey 
Professional ти 143, has been to show that the 
Castle Mayne Marl has its strongest affinity with the 

ackson horizon of the Eocene, and that the Trent 

arl 13 of a ximately the same age as the Miocene 
‘ Silex ' of the Tampa с Florida. Te 
palæontological portion occupies the greater part o 
the Тар The Castle Hayne fauna comprises 305 
species, of which 214 are Bryoroa, and these last have 
been described elsewhere by F. Canu and R. S. 
Bassler (U.S, Nat. Mus. Bull. 106), The Trent Marls 

elded only 26 species of Mollusca. Tables of the 
Toca distribution of all these are given with systematic 
descriptions, ial attention g devoted to the 
new species and varieties. Eleven exceedingly good 
plates and а useful index complete this important 


paper 


MAGNETIC MOMENTS OF ALKALI METAL ATOMS — 
In the Pkyswa] Review for September, J B. Taylor 
describes a modification of the ree of Ger 
&nd Stern with which he has carried out determinations 
of the magnetic moments of sodium and potassium 
&toms. e metals were evaporated into the a 
tus at 345° C. and 245° C. respectively, and the 

{ы b 


images y the deposition of the atomic rays 
оп cool glass strips were rendered visible by immersing 
the strips in hy hloric acid gas, whereupon films 


of opaque chloride-were formed. Both me were 
found to possess an atomic moment of one Bohr 
magneton, within the limits of experimental error, 
which were about ten per cent. 


ELECTROMETERS.—The new list of electrometers and 
photo-electnc cells issued by the Cambridge Instru- 
ment Co., Ltd., contains complete descriptions of the 
instruments and outlines of the theory of their action. 
The table of sensitivity data of electrometers given 
in the lst will prove of special value to research 
workers. Taking the instroments under normal 
working conditions, the sensitivities of those using 
mucroscopes g 8 to 12 times with eyepiece 
scales’ of o-1 mm. are for the tilted gold leaf 100, the 
string 30, and the Lindemann 40 divisions per volt; 
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for the Dolezalek quadrant 1000 mm. and the Compton 
quadrant 12,000 mm. per volt on a scale a metre 
away. These values may be varied considerably by 
changing the volts on plates or needle or the diameter 
of the suspending fibre, with corresponding changes 
in the time required to ођаіп a reading of the instru- 
ment. The photc-electric cells are of the pattern 
used at the Clarendon Laboratory, Oxford. 


SURVEYING INSTRUMENTS.—A new catalogue (No. 
541), 1880ed by Messrs С. Е. Casella and Co., Ltd., con- 
tains a description and price hst of the very large 
number of instruments which this well-known firm 1s 
prepared to supply. There is scarcely an instrument 
required by the surveyor, engineer, navigator, or 
iip singe which cannot be found in the catalogue. 
The invites special attention to its new Double 
Reading Micrometer Theodolite. This instrument is 
so arranged that all four micrometers and the bubble 
can be read without moving from the front of the 
instrument. Much time is saved by this device. 
Another new instrument to be noted is the Casella 
Precise Tilting Level. The spirit-level 1s entirely 
enclosed in the instrument, and is fitted with a 
prism, which brings the two ends of the bubble into 
view in the field of the telescope. By means of a 
slow- motion tilting screw under the telescope, the 
two ends of the bubble can be brought into vertical 
alignment, and the telescope is en level. The 
adjustment of the bubble 1s made by moving the 
prism longitudinally, by means of a slow-motion 
screw. This enables a very fine adjustment to be 
obtained. Messrs. Casella are willing to let out 
certain survey instruments on hire. 


NITROGEN IN IRON-CHROMIUM ALLOYS.—In a paper 
on “ The Effect of Nitrogen on Chromium, and some 
lron-Chromium Alloys," read at the Stockholm meet- 
ing of the Iron and Steel Institute by Mr. Frank 
Adcock, it is shown that when chromium 18 melted in 
an atmosphere containing nitrogen, the gas is rapidly 
absorbed and alloys containing ne 3:9 cent. of 
nitrogen are y obtained. ence the melting- 
point of the pure metal cannot be ascertained when 
the melt 18 пр to such an atmosphere Pure 
iron, on the other hand, absorbs the gas slowly, and 
even when nitrogen 1з passed for thirty minutes over 
the surface of molten iron, 0-02 per cent- only is 
retained. Iron-chromium alloys both in the Шаша 
and solid states take up nitrogen at high tempera- 
tures; the quantity of nitrogen 1n the alloy increasing 
with the mium content. In alloys containing 
about 12 per cent. of chromium, nitrogen gives rise to 
a martensitic type of structure closely resembling that 
usually associated with iron-carbon n The - 
ness of these alloys can be considerably modified by 
heat treatment, and from about 115 Brunell in 
the annealed state to 315 Brunel when quenched. 
Most of the alloys containing nitrogen in the range 
20 to бо per cent. chromium present a two-phase 
structure under the mi . Although one of 
these constituents invariably develope a structure of 
the sorbitic or реагпіс type on suitable heat treat- 
ment, these changes are not accompanied by any great , 
variation in hardness. This pearlitic or lamellar 
type of structure is absent from the co ding 
pure iron-chromium alloys, and is thus not due to 
carbon. It would thus appear that the presence of 
nitrogen in iron-chromuum alloys can give rise to 
structures closely resembling those generally attn- 
buted to carbon ir ordinary steel. crographs of 
stainless iron often reveal a martensitic type of struc- 
ture which has been difficult to lain. This work 
on the effect of nitrogen may the cause of this 
structure. 


pur 
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The Skin Constrictor (Psychogalvanic) Reflex.) 
By Prof. R. J. S. McDowarr and Dr. Н. M. Wzrrs. 


THE tem: ogalvanic reflex ' has been given to 
the fallin the electrical reastanceof the slan which 
“occurs during mental effort oremotion. Itis probable 
that the fall in resistance in not the sole change which 
occurs, but from the work of Thouligs it is evident 
that it is by far the greatest change concerned. 
Various explanations have been sought for by ım- 
dividuals whose interests lay in special directions 
and who were not acquainted with the literature 
of the subject or with the physiology of the factors 
concerned. 

It will be shown below that the fall in remstance 
can readily be ined as being the result of con- 
striction of the blood vessels of the skin. In the 

this con п has been ignored because of the 
first noted by Veraguth, that the reflex was not 
abolished by the cutting off of the blood to the part 
concerned. Since, however, it has become realised, 
y as the result of the inv tions of 
that the peripheral vessels -are independent of the 
blood pressure, such negative evidence carnes no 
weight. 
THE INFLUENCE OF THE CIRCULATION ON THE 
RESISTANCE OF THE SKIN. 


In the past too little attention has been paid to 
this of the problem. In 1924, bowever, Ave- 
ling McDowall and Wells carried out a series of 

eriments on chloralosed or decerebrate animals 
in which it was found that all procedures calcu- 
lated to bring about vaso-constriction in the skan, e.g. 
hemorrhage, adrenaline and cold, caused a fall in the 
electrical resistance; while conditions producing 
vaso-dilatation, e.g. obstruction of the venous return, 
caused a rise. ey found that the fail could be 
brought about by stimulation in a decere- 
brate animal, thus showing the elementary nature 
of the reflex, and su that the term ‘sian 
constrictor’ reflex sho be substituted. It should 
be stated that conclusive evidence was obtained that 
the change in electrical resistance was not brought 
about by activity of the sweat glands. This sweat 
hypothesis was shown to be based on ignorance of 
the pharmacological action of pilocarpme and atropine. 
It was actually shown that pi ne, 1n the sweating 
stage when the blood- are dilated, caused a rise 
in resistance, although ıt may be preceded by a fall 
m the pallor . In this point the results of 
Waller were confirmed. In final condemnation of 
the sweat theory, it may be stated that Golla records 
an example of neurotic hyperidrosis in which the 
sweat literally dripped from the patient who gave a` 
normal reflex. It 18 inconceivable that such achvity 
would not interfere with the reflex were it due to 
increased glandular activity. 

The work has now been further extended by Wells, 
who has shown in a very simple series of experiments, 
the details of which will be given ш a forth 

per, that any alteration of the circulation ара 
fns skın of the hand causes a considerable change 
in electrical resistance, 


Шу in excess of that 
їп the refer. 


or example, if the carbon 
dioxide which normally k up tbe tone of the 
vasomotor centre be redu by over-ventlation, a 
procedure producing an obvious pallor of the skin, 
the fall in resistance may amount to 20-30 per cent. of 
the orginal resistance. Оп the other hand, if the peri- 
pheral vessels be dilated by preventing the normal 


1 Sommary of а the authors before Section I (Physiology) of 
the British Ыы ыла Кш at Oxford on Апан 3 ee 
London 


. Department of Phymalogy, King’s College, Univernty 
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Oe ше апаа 
eS aérea un aud at а pressure of 50 to бо mm , 
ere is a marked rise in resistance. 

It is, however, important to note that all such 
expeuments can only be carried out if conditions, 
as indicated below, are such that vaso-constriction 
can show itself; while it is not until the subject 18 
thoroughly accustomed to the procedure of the ex- 


perunent that the effect of psychical states can be 
got nd of. 


THE INFLUENCE OF THE CIRCULATION ON THE 
REFLEX. 


It has long been known that in cold weather it may 
уе м difficult to obtain the skin constrictor reflex ; 
itis а routine procedure amongst peychologists 

tou e bende dpa ate o ышы arcum- 
stances. It'is evident that if the cold causes the 
вкїп vessels to be constricted, no further constriction 
may be . Mere compression of the skin 
vessels by the electrodes may vent the reflex 
from showing itself. There is little doubt that this 
accounts for the fact that it is most readily obtained 
from the palms of the hands and the soles of-the feet, 
since the superficial blood-veasels in these regions 
are protected by a pm thickened stratum corneum. 
This may readily be observed by pressing the er 
on the palm апа back of the hand and comparing the 
e necessary to cause ап evanescent pallor. 
ere seems little doubt that the failure to obtain а 
mse in resistance in blushing is due to the fact that 
the veesels in the face are exposed, since Wells has 


shown that h of the hand, produced by 
pl the d alternately into hot and cold 
water, gives & marked result. 


In the usual method of obtaining the reflex there 
is added to the pressure of the electrodes the cold 
due to evaporation of the sahne by which they are 
kept moist, while the skin becomes sodden. All 
these factors may interfere with the appearance of 


, the refiex. 


Similarly, the reflex is abolished by drugs which 
cause marked dilatation and Paste of the skm 
vessels, such as large doses of hol and atropine. 

It is important to remark that many observers 
who have unable to explain the fact have noted 
that there is great difficulty ш obtaining the reflex in 
Pee ышар реда а M CLE 

erosis. . 


EVIDENCE OF VASO-CONSTRICTION DURING THE 


It is stated by Krogh that if the eer of an un- 
anzsthetised rabbit is observed, the occurrence of 
the slightest unusual sound causes the blood-vessels 
in that region to become constricted, while Carner, 
working in the same laboratory, has recorded closure 
of the skin capillaries of man during a thunderstorm 
which caused much apprehenmon in the subject. 
Hemingway in this laboratory, using Lombard's 
method, has found that there is commonly а closure 
of the capillaries of the skin during conditions which 

uce the reflex. The constriction 1s, however, 
ited to certain capillaries, inp others remain 
permanently open. То be certain these changes 
it із m A to observe a given area of skin for 


several days in order to be thoroughly familiar with 
the normal state of the п; and due precautions 
must be taken to prevent the capillaries being affected 


from other causes during the observations.. 
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It would be from the foregoing that if the 
тейех is caused by vaso-constriction, there ought to 
be а diminution in the volume of the limb as shown 
by the plethysmograph. This has been thoroughly 
оне ted Golla, and in a Croonian lecture he 
states t he not only found that there was a con- 
striction of the limb, but also that the time relations 
and the ме жаы constrichon corresponded to the 
change in ical resistance. We have fully con- 
firmed these results, which may readily be demon- 
strated by the ‘ rubber glove’ method. 

On the literature the extremely interesting 
fact has come to light that this was the first experi- 
ment of its kind ever done by Mosso, the inventor 
of the plethysmograph. Mosso records that so im- 
portant did he consider the experiment that he 
visited Ludwig m Leipzig to demonstrate it. So 
еи was the ‘father of [ушеу by the 

uction in the volume of the of the subject, 
Prof. i, that he wrote in German on the 
tracing “ Enter the lion." 

Мовво goes on to relate how the volume of the 
limb chan in a subject passing from ‘seen’ to 
‘unseen’ Greek translation, and remarks that in 
such emotional constriction we have the explanation 
чо the common saying “Cold hands and a warm 

eart.” 
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Since the blood flow through the skin influences 
an individual's temperature sensations, a number of 
common 8a such as “the blood ишш cold,” 
*' the pallor of fright,” “eat till you cold,” may 
be considered to have been р on & definite 


physiological basis. . 
&ken to, er with the experiments on animals, 
it appears clear that the reflex is a very elementary 
one which may be brought about without co-operation 
of the higher centres, as the result of stimnu- 
lation. It should therefore be о as on 
constrictor reflex and may be consi: as e 
mechanism by which the animal in adapts 
itself to the anticipation of muscular exercise and 
defence. In man it occurs not only on sensory 
stimulation, в g. of a pin-prick, but also in anticipa- 
tion of the stimulus. ere we may look upon а 
threatening movement as a conditoned stimulus 
which has developed as an effect of experience. 
The fact that many of the emotional stimuli affecting 
сіуШвеі man may bring about a reflex so closely 
associated with sensory stimulation physiologically 
and & tly teleologically, suggests that im re- 
spon to such stimuli the individual is, in a 
sense, defending or preparing to defend himself. 
The problem appears to offer an excellent line of 


psychological investigation. 





Fuel Research. 


AT the postponed annual general meeting of the 
Institution of Gas Meers, commencin 
September 21, a number of papers were Subida 
some ‘of a professional юпа, dealing with such 
е. = are ut and extension of works, and 
io supply of high-pressure , while others dealt 
with the P and problema of carbonisation. 

Among the latter was the sixteenth Report of the 
Joint Research Committee of the Univérsity of Leeds 
a ae каны ыыр of Сав i , which contained 

results forthcomi om а tic stud 

of the different factors which ine die seus 
obtained in the carbonisation of coal. The first 
factor examined was the influence of the sire of the 
coal particles, which was shown to exercise an 
appreciable influence not only on the strength and 
nature of the с кошсо, but also on -the gas 
yield, this latter being traced to a cracking of 
the tar, which was more pronounced with the charges 
made up from the smaller sizes of coal. The retort 
used for the was of ‘ Cronite ' metal supported 
by a complete fireclay sheath, which enabled a gas- 
tight’ a tus to be secured working at a tempera- 
ture тооо° С. without deterioration. A carbon 
balance could be struck, and also a thermal balance, 
which confirmed the deduction previousty made that 
the products of carbonisation contained within 2 per 
cent. or 3 per cent. as much potential heat of com- 
bustion as the original coal. 

A paper res Pine somewhat similar subjects 
was submitted by Mr. T. F. E. Rhead, who deacribed 
results obtained on the imental plant of the 
Birmingham tion Gas De t. Mr. 
Rhead concluded by a plea for closer scientific 
paperein on of the retorting process as esential if it 
is to be carried out efficiently and economically. 

C. B. Marson and J. W. Cobb reported striking 
results which they had obtained in studying the 
influence of the ash constituents in the gasification of 
MEAE cokes in steam and m carbon 

e. Working on a coal containing only 1 per cent. 
of ash, it was found that additions of 5 cent. of 
different oxides made, in some cases, great difference 
in the results obtained. With the same rate of 
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steam supply, the percentages decomposed were бї 
for ‘ Pure ^. coke, and 82, 91, and 98 for the calcium 
oxide, iron onde, and са rage of 
Bad , while the corresponding percentages o 
car Шили Hi wate pas Generated were 33, 
54, 216, and o4 y. Again, the per- 
centages of carbon monoxide found after 

carbon dioxide at the same rate through the different 
cokes were 66, 29-9, 45-6, and 89-0 for the ‘ pure’ 
coke, iron oxide coke, calcium oxide coke, and sodium 
carbonate coke respectively, while the enhanced 
reactivity was also displayed by the figure for quantity 
in grams gasified per hour, which was more than 
t for the sodium carbonate coke as 
for the ‘pure’coke. The increased reactivity of these 
special cokes so tested was, in the main, due to the 
specific catalytic effect of the added compound, and 
not to the alteration in physical structure on car- 
bonisation resulting from the addition, which was 
sometimes itself quite remarkable. The importance 
of the results in connexion with such sub as the 
pred of & free-burning carboniaed smokeless 

is obvious. 

The fifteenth Report of the а Research Com- 
mittee of the University of and the Institution 
of Ges Engineers was of a prelimin nature, and 
was concerned entirely with a and detailed 
examination of the conditions which have to be 
satisfied if trustworthy determinations are to be 
made, by the iodine toxide method, of any 
carbon monoxide produced in the use of typical gas 
арас. ў 

other report submitted at the meeting was that 
of the Refractory Materials Comunittee, in the form 
of a series of papers. pc ror d mentioned 
pers by A. J. Dale, entitled “The Testing of 
Refractory Material for Resistance to Corrosion 
and Erosion,” and “Theo Control of Silica Brick- 
Ма. based on Load-Test Indications," one by 
E. J. Vickers, entitled “ The Influence ‘of Oxidising 
and Reducing Atmospheres on Refractory Materials, 
and another by A. Т. Green, continui 
“ Temperature Diffusivities and Th Conductivi- 
ties in relation to Silica and Fireclay Refractories.” 
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University and Educational Intelligence. 


BiRMINGHAM.—TIbhe Rev. Hilderic Friend, who re- 
cently presented his collections of earthworms to the 
Briüsh Museum, has now given to the biological 
department of the University a further collection 
of maternal, on which he has been worki for 
thirty-six . This matenal includes tubes of 
olgochztes (chiefly enchytreids) and water worms— 
some of them imens and quite unique. The 
p also includes а valuable collection of books and 

SS. and material relating to the distribution of 
annelids 1n Great Britain and Ireland. 

The Alcester Rural District Conncil has presented 
to the Museum of Anatomy, as а anent loan, а 
number of human skulls in the course of 
some excavations at Alcester, 

Mesars. Latch and Batchelor (Wire Rope Manu- 
facturers, of Hay Mills, Birmingham) have offered to 
the Department of Oil Engineering & scholarship of 
бо]. per annum for three years, to be awarded to a 
пае from one of the public schools and tenàble 
in the Department of Oil eerng as the Latch 
and Batchelor Scholarship. ee 

Prof. W. Boulton has been elected Dean of the 
Faculty of Science to succeed Prof. T. Turner. Dr. 
F. W. Norris has been appointed lecturer in the 

ent of А 
of. Keeeom of Leyden lectured to а large and 
very прен audience in the Physics D ent, 


on Octo 18, on the liquefaction and solidification 
of helium. 
Messrs. Cadb Bros. have made to the city a 


munificent gift of more than rso acres of land, of 
which roo acres is to be devoted to the site and 
grounds of a hospital. The land adjoins the site 
of the University at ,*80 that the gi 
will have a far- effect on the medical school 
of the University and will do much to solve the 
difficulties arising from the present geographical 
separation of the University buildings and the General 
and Queen’s Hospitals. 


CAMBRIDGE.—Mr. К. W. Ditchburn, Trinity, has 
been awarded an Isaac Newton studentship This 
studentship was founded for the encouragement of 
study and research in astronomy and physical optics. 


Lxgps.—The distinction of emeritus profesor has 
been conferred on Prof, А. С. Perkin, who has recently 
retired from the chair of colour chemistry. 


Lonpon.—Subject to the consent of the Chancellor 
of the Exchequer to proposi put forward by the 
, the Senate authorised definite negotia- 
the Duke of Bedford for the purchase of 
part of the Bloomsb site. Ё 

Dr. Percy Stocks been appointed as from 
"ded т to the University readership in medical 
statistics tenable at University College. Dr. Stocks 
was educated at Manchester Grammar School (19o1— 


Universi 
tions wi 


1907) and King’s llege, Cambridge (1907-11). 
In ттт he obtained а medical scholarship at the 
University of Manchester. Recently he been 


medical officer to the Galton Laboratory (1921-26) 
and also lecturer in vital statistics and epidemiolo 
at University College since 1924. His published werk 
includes аре on the inheritance of bodily 
deformity pu in Biometrika and the Annals of 
Ewgenics, and a work entitled “ Blood Pressure in 
Early Life ” (Cambridge University Press, 1924). 

Dr. C. Н. Lobban has been appointed as from 
August т to the University readership in civil en- 
gineering tenable at King’s Collége. 


е studied at 
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Glasgow Technical College and the University of 
Glasgow. After works ence he became demon- 
strator in engineering at Glasgow, and later lecturer 
in engineering at Manchester; he was professor of 
civil eering at the Univermty of ras from 
1908 until 1910. Since 1920 he has been lecturer in 
civil engin at King’s College, London, and has 
also been consul eer in connexion with several 
important buildings in London and Nottingham. He 
is the author of a series of seven arhcles on '' Railway 
eering ” (1920). i 
. H. T. Flint has been appointed as from Janu- 
ary I to the University readership in physics tenable 
at King's College. He is a graduate in mathematics 
and physica of the University of Birmingham. Since 
1920 he has been a ised teacher of ics at 
King's College, London. His published work includes 
pers on the theory of tivity, and on four- 
ensional vector analysis in the Pis. Mag, “A 
Generalized Vector Analysis with Applications to 
Electrodynamical Theory " (Proc. Roy. Soc., A, 1925), 
and “ Text-Book of Advanced Prockia Physics for 
Students ” (Methuen). 
A free public lecture on “ Recent Developments 
in Cosmical Physics" will be delivered Dr. J. H. 
Jeans at University College on Tuesday, November 9, 
at 5 o'clock. No tickets will be required. 








NoricE is given by the Royal eles of Surgeons 
of England that the Thomas Vicary lecture will be 
given at the College at 5 o’clock on Thursday, Nov- 
ember 4, by Prof. G. Elliot Smith, who will take as 
his subject “ The еш арса of Anatomy." The 
Bradshaw lecture will be given on Thursday, Nov- 
ember 11, at 5 o'clock, by Mr. E. W. Hey 
The subject will 
Hip Joint.” 


Tue Northampton ко Institute, situated 
at the Islington end of Clerkenwell, offers in its 
“ Announcements, Educational and Social, for the 
Session 1926-27” а wide vari of courses In 


Groves. 
be “ Reconstructive Surgery of the 


РА © 


engineering, full-time courses ЕЕ four 
years are provided on the ‘sandwich’ ; 
students ın their first year attending the Institute 


during each of the three terms, whilst for the second 
and third years they attend during the first two 
terms only and spend the five months of 
each year in the works of industrial firms or, when 
necessary, abroad. S tion with the 
third , when students choose between civil, mech- 
ani aeronautical, electrical, and radio engineering. 
The Department of Applied Optics caters for (r 
optical engineers, optical instrument makers, an 
optical glass workers, this work being co-ordinated 
with advanced classes conducted at кү Imperial 
Coll of Science; (2) ophthalmic an Сария 
opticians. A огы са! ent under the 
direction of an advisory representing the 
British Horological Institute, the Worshipful Com- 
y of Clockmakers, and the governing body of the 
tute provide a full-time к ied course designed 
to attract members of the trade from all parts ot the 
country. Other subjects in which instruction is pro- 
vided, mainly in the are telegraphy апа 
telephony, industrial chemistry, electro-chemistry, 
ing, and domestic subjects and women's trades. 
Grantsin-aid are received from the Skinners’ and 
Saddlers’ Companies. Students are actively en- 
со to parus ipate in the social and recreative 
activities of the Institute, the t for which includes 
а тоо-Ң. swimmuing-bath and 14 acres of playing- 
fields. 
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ConteiüBorasy Birthdays. 


Oct. 31, 1872. біг E. J. Russell, F R S. 

Nov т, 1857. Prof. John mek Pe 

Nov. т, 1876. Capt. las, R.N. 

Nov. 4, 1855. Prat. Frederick í реп Bower, F.R.S. 

Nov. 5, 1876. Prof. Harold B. 

Nov. 5, 1848. Dr. James W. L. iren, F.R.S 

Sur RussgLL was born at Frampton, 
Glou , and educated at A and 
the Victoria University, Manchester. of the 
chemical department, Wye Agricultural College, from 
1901 until 1907, he afterwards joined the of the 
Rothamsted imental Station wes Agricul- 


tural Trust), succeeding Sir Daniel Hall in 1912 as 


director. Sir John is the author of 1mportant works on 
general agricultural science, and on soil biology. 

Prof. JogN Joty’s scientific career has throu 
been conn with the University of Dublin. ly 


he was а demonstrator there of civil engineering and 
afterwards of experimental physics, while for the past 
twenty-nine years he has occupied the chair of 
geology and mineralogy. Since rgor Prof. Joly has 
one of the editors of the Philosophical агіта. 
President of Section C (Geology) at the British 
Association's Dublin meeting in 1908, he gave an 
address on ' Uranium and ecc cl The ag em 
Soaety awarded him a Royal m in 1910 for 


researches in physics and geology. Later the Geo- 
logical Soci lotted him its Murchison medal in 
recognrtion his inquiries the thermal 


properties of ше, the relations of radioactivi 
to geology, and age correlations of the earth. Prof. 
Joly has made important contributions to the subj өе 
of Colour photography; also to the theory of 
logical processes, such -as the ascent вар Чп 
vegetation. He 1s Hon. LL.D. Michigan University. 


Capt. DOUGLAS, ppp seat of the Navy since 
1924, was engaged in iralty survey work from 
z897 until 1910; afterwards he was Superintendent 
harts. He is the inventor of various appliances 
used 1n navigation. 

Prof. Bowzn, emeritus professor of botan 
University of Glasgow, was born at Ripon. ucated 
at Repton, he graduated at Trinity College, Cam- 

. Followin work in botany at the 
Royal College of Science, South Kensi lasting 
eee 188 cre courses. were held in Huxley’s 

try. f. Bower removed to Glasgow. In 
mu xo he was awarded the Linnean Society's ee 
medal, and in the foll year the Ro 
allotted him a Royal medal, both їп recognition Pu dis- 
tinctive and unremitting services to botanical science. 

Prof. FANTHAM was educated at Васа 
School, Birmingham, the Mason "Colis 
University College, London, and Christ's College, 
Cambridge. Sometime lecturer in parasitolo Мы 
the School of Tropical Medicine, Liverpoo 
becarne demonstrator in biology at St. Maryo 

oon Medical School, London, and afterwards 

nt as assistant to Prof. Nuttall at Cambridge. In 
1917 he was pisce to the chair of zoology ın the 
University of the Witwatersrand, South Africa. 


Dr. GLAISHER was born at Lewisham. Educated 
at St. Paul's School, he passed into Trinity College, 
Cambridge (of which he is a fellow), uating 
second wrangler. Anthor of man papers in 
pure mathematics, and editor of two mathematical 
journals, the Royal Society awarded him its Sylvester 
medal in 1913 Glaisher has been twice president 
of the Royals Astronomical Society. 
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Official. Publications Received. 


Вкгтїїн лир OOLONLAL. 


of the Geologioal 
: Fred. Wm. füumpson.) 


асана 
Orbrts о Lined Bpeotromoopio Barres. Byw 
Pp. 265-278. ү оопа, B. 0) 

Report of the Council of the Natural History Косюбу of Norühumber- 
land, Durham and Newcastle-upon- Intandod to be pai tod at the 
Annual Meeung of the Bociety, 1185 October 1990. Рр. - (Sewoastle- 
upon-Tyne.) 

йш Live Stock States 1914-35. Report on the Beoord Census 
of Lare-Stoo! ta m Indu, between December 
1024 and A 1025. Tionga an ; (Calcotta: Government of Indu Press.) 

үке 


tni Balanoe Вон of the Наши Botanie Gardena of South 
Aria Hai 2osch, Newlands, Cape (and the Karoo Garden, Whitehill, 
ео GP) wy nna ma nena Pp. 14. 

Samual Poeta tus desse the University, Edm 

Of the Director for the Yoar lst 1928 to March Sist 1 


Ita Work and Needs. 


) 
Reading. 

o Bclentifio 
(N: ANO 25 Pho M TWumination 10 relation 

Plant , Part L By Dr. W. В. Ө. Atkims and Dr. Н, Н. 
Poole Рр. 277-206. : Boclety ; London 
Willams and Norgata, ) з. 

Formar, 


Bitsangsberichte der Phyaikalisch-medixinisehan Sometat ru en. 

Leg irr un Anftreg der foaieta$ von Oskar Ворша, 56 5T 

Band, 1 195. XX4-404. (Hrlangen.) 

ege of Agrimltnre, Hok Hokkaido до Impenan шет, 
о 


Варрого, Japan. Voll! 1T, Part 3. Knowledgs 

Авиа t stand of Floral Orga. prt mo КаК үа. 
Ep: 0al. Biy chide” Py ITST Tu ni a toe Јарепа. 
оп Tohi 43-1 TAA ррого, 

De of Oomm 8. Coast and Geodesic B Benal 
No. ter Ha Ыы едеу et cue Trapgalation 
Ret of ibe бетп Part of the United Biatea. pea к 

оеп 


Рр. 9. (Washington, D.O : Government Pilnting 


The Insütution of Elec 


and Con- 
уша Pp 1L on: Cooke, 


feo кы tare Electro Furnaces for the Heat Trest- 


ment of High 


RIT creen 


ш. A 
Bertin Optical ait М Sais A р 
. N -Tyne. 
Grubb, Parsons &nd Co.) Рр. 





Diary of Societies. 


SATUBDAY, Ocromux 80, 
E Ee QUUM. Daad Coant. Looe! Bection, jointly wit 
Institute of Britash Foundrymen) (as Neville Hall, Newoestle-npon- 


or Maniar (Btudy of Disease ın Children Beotion) (ab 
Children's Hospital, Birmmgham). 


MONDAY, Novmurax 1. 
fora, Lesrrroriom оғ Оввлт Barran, at 5.—General Nesting. 
RovaL Cottam оғ Boxoroxs or Wxorawn, as 5.0. M. Shattook: 


Demonstration of 
Боотктт or дла fat „Золоо Boecl: at 5.380.—X:w А. 
E. ab Oenteal Hall, Westm ) ab Bir M. B. 
Te tor’ e— 
Badler: A 


ои OF AUTOMORILE p S Centro) (as маара 
ucklow : 


—- = av- 





7 


b 
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TUESDAY, Norman $. 


Borat Bognmr or Акта (Dominions and Colonias Beation), at 4.80,— 
Ві Stanley Бош: The Importance of Rubber in Economic and Soeual 


Analyws by Н. D. Mountam: Агата 
from Bohwvua.—Mije Kathleen Yardley : 0) тау Шхапіпацоп of 
Aramayute ) The Strustare of ayi 

—W. Binks : The 


Humming-Bird.—Ur. G. M  Vevers: on а Hippopotamus 
recant In the Sowety’s Gardens —H. В. Oott: Observations on 
the Life-Habits of some 


$rachns and Reptiles from the Lower 
; And а Note on some Mammals from Marajó Island.—W. М 
Le Gros Olark: On the Anatomy of the Pen-tailed Trse-Hhrew 
Phlocereua lowu) —O. W. Richarda and G. О, Robson: The Land and 
water Mollusca of the Bally Isles and West Oornwall—M. A. 
Smith: The Funchon of the ‘Funnel’ Mouth of the Tadpoles of 
Megsiophr)« with a Note on if асу поа 
ImwrrrUriOx oF MimOrRICAL Ихотиннав (North-Western Oén tre) (i6 IT 
Albet Bquare, Manchester), at '7.—W. J Medlyn: Oberrman's 
Roya. Puoroomaruio Востатт Group), 8+7. 


Імәтттутж oy MnraLs (North- Coast Весшол) (at Armstrong 
olisga, Nowcastle-upon-Tyne), at 1.90. — От. L. AÍtohmon: Laghi 
oya ' 


Roxrums босїктт (at Bnüsh Institute of Radiology), tb 8.15.—Dr. 
N.B Fina: Research in Radiology. . 


WEDNESDAY, Noro 8. ` 
ELNBOFAIOAL ABBOOLATION FOR Wawa (at 15 Baroy Btreet) ab 3.—W. О. 
Jeary: The A B О of Blectric Laghtang (Lecture 

PuiLoeoFmiQAL Воститт OY Nota KD (a 188 Piccadilly}, at 4 80.—W. 
- Pavitt: Birth Stones and their Talamenio Virtues. 

GmoLoercarn Boorerr оғ LoXDox, at 530.—8. В. Buckman: Jurassic 

ology. ПІ. Some Faune) Horizons in Cornbrash. 
HuzcrRICAL Ёкотиказ 


(Wireless Section), at 6. —Prof. 
О. L. Fortesous : Inaugural Address. 
1мэтттоттон or Hmarnro лир ViariLATING Ёхопгиккя (zb Caxton Hall), 
at 7.—W. Н. Fretwell: Ва] Hot-Water Supply Systems 
Ковтн-Нажт Coast Dorrrviuow ОР оі акаа amp BHIFBU!ILDXES 
prec Bectlon) (ab Bolbeo ЧА hing sina ME 118 — 
- G. B. Thomson: The Trend of eal Progress in ation to 
the Design and Oonatruo&on of Ships. 


Мовтя-Влят Ooasr Lestrroriom oF AyD каз 
Middleabroogh Graduate Beotion) (at Cleveland Bosntific end 
et 7.20.0. T. В. Arnott: 


Грега apple? s pes Sel Works and Ы 

as to and Steel ines 

Soourr оғ PUBLIO ANALYSE amp OTHRR ANALYTICAL ONEMINTS (at 

Ohemieal Bociety), at 8—Dr. W R. Behoeller and О, Jahn: luvestaga- 
tions into the Analytical Chemistry of Tantalum, Мохит, and thar 
Mineral Associates VI. The Promprtation of the Barth Acks by 
Bodium Oompounds.—A. M. Parkes: A Bumple Method of Testang foi 
the Prweenoe of Sulphites in Foods.—J. W. Н. Johnson: A Onüoal 
Heview of the Methods of Anatyung Waters, Bewages, and Hiffluenta, 
with Suggestions for ther linprovement. 

ож оғ OREXICAL Ewanoers (at Royal Socxetby of Painters in 

Water Colour) at 8.80.—Annnal Reception 

Royal MroxoeooricAL Boouerr (Exologioal Section). 


THURSDAY, Мотамъхв 4 


Hora Соко or Рнтшолжа oy LONDON, ti 5.—Dr. F. G. Orooksbank : 
The of (Bradshaw Lecture 


David: Ant&retio Past and Futare (1). 
Воскттү (at Banitary Institate) at 6.— Mrz. Н І, 
Holland : and the 14. 
Тма гттоттои or Отти, M»oINNAARAS Dnstriot Аязосіа (осв) (at 


hamber of Соштетее, Birmingham), at 6. — Н. Н. Humphries: 
Chairman's Addreas, 
DIN Or ELBOTRIOAL MXOINNEXS, at id B. ee ара NOM 
e* The Demgn of Caty Distribution Systems, em 
of Btandardimataon. id 
1иятттоттон оғ AUTOXOBILE Hyonraxxs (Jontly with Royal Asronsutees! 
Доде) (s Royal Somaty of Arta), at 7.—G. Y. Mucklow: The Hffeos 
of ued Intake-Arr Pressure of Hydrogen on the Performance 


X. Ingold and Р. G. Marshall: The 
Nucleus, Part V. Some Mesoderivatires of 
Antbracme,—-W. Wardlaw end Н. І. Wormell: The Isomerikm of 
Molybdeny| Monochlonde.—B. Е. Hunter: The Unseturation of 
Hateocycho Bing Вулета. Pars I The BensQuazois and 1:2 
Dihydrobensthiazcle —В. F. Hunter Addi Morland : Ths 
Unsatura&tion of Haterosyolie Bing В 

4- koto Tetzabydrothiazole ведам OM. i Н. J. Georges and 
R. Е. Hunter: The шыру Hffect of Substituents tn. Опеписа1 
Reactions. Part I. The 


vty of the Mitrogen Atom in fub- 

statuted lamines. 
fact o METH on Lool Bection) (ab Bohool of Mines), 
at &—Dr. А. G Gwyer: The Propei&ew of the 


Aluminium-fhheon Alloys. 
Manchester) —H. L. Guy: 
ermizon. 


an 


ож oy MECHANICAL Шиагғисвя 


Гжатттотт 
The Falus of Increased Steam Pressure for Power Gen 
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FRIDAY, Novrxuxa 6, 


Roya Аитвомомтолг, Boorrrr (Geophymieal Discussion), ab 5 Саре Н. 
Shaw and Н. Laneaster-Jones. The Eotvos Gravity na трета 


Manchester Sections of Instatute of Chem and Somety of Dyers 

and Oolourista and Manchester Laterery end Philosophical Bonet (at 

Manchester), at T.—Dr. L. Lilienfeldt ; The Ohemistry of Oellulose. 
mere Prorograrmo Soamrr (Pietarial Group), ab T —J. G. Harper: 


PxorowicRoaxAPRIO Soouery (ab 4 Fetter Lane), at T.—Oapt. J. W. 
Bampfylde: The Investigation of Failures m Steel Material. 
Nora Mawr Оолат Lewrrrviionw or Нистихжиз AND BRIPSUILD. 
Graduate ВесШоп) (Jomtly with Institution af Hlectnoal Hn 
at Mewcastle-upon-Ty ne), at 7.15—A. Hóbmson. Несеп М s of 
easurement. 


ситод lxwrrrurIOW OF Eworwawxs, at 1.80 —R. Lowe: Steel Castings 
and their Relation to Mechanicel Engineering. 


ERS 
) 


SATURDAY, Коткмика 6. 


Roya. 1жатттотож or Gasxat ВиттАлти, at &.— Rer, Н. M. Walker: The 
Btudy of History (1). n 


PUBLIC LECTURES. 


SATURDAY, Остовкю 80. 


Новитжли Muwxux (Forest НІП), at 8.90.— Miss M. A. Murray: Boed- 
time and Harvest m Aneuent Egypt. 


SUNDAY, Ocrosxa 51 


Gurbnooes (Eccleston Square), at 8.0. —Pro(. Н. H. Turner: The Fight 
agetnet Fear. 


MONDAY, Котемвва 1 


Gumsuax Сом вок, at 6—W. Н. Wagstaff: Geometry. (Suocesding 
Lectures on November 3, 8, and 4 


Bova Soonerr oy Ants, at 8.—Far Жозе Grec: Defle:enoy Diseases of 
Animals in Relation to Publis Health (Chadwick Lecture) 


WEDNESDAY, Movuxsan 5. 
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West African Development. 
I. 

T is 134 years since William Pitt, speaking of Africa, 
said: “We may live to behold the natives of 
Africa engaged in the calm occupation of industry, in 
the pursuit of a just and legitimate commerce. We may 
behold the beams of science and philosophy breaking 
in upon the land." The material vision is fulfilled, 
but the beams of science and philosophy have not yet 
penetrated the veil of mists and obscurity in which 
our administration is enveloped. We have been in 
trading relationship with West Africa for more than 
three hundred years; the British Crown has been 
directly responsible for the administration of a great 
part of its territories since 1886; the native races in 
the British zones are among the most intelligent races 
of África: but we have been content to leave the 
education of its peoples to missionaries, with the result 
that an inordinate number of native lawyers, preachers, 
and clerks have been created, but practically no men 

trained in science or its application. 

Tropical Africa is & country with vast potential 
agricultural resources. It already supplies the world 
with enormous quantities of raw materials—oil-seeds, 
rubber, fibres, grains, cocoa, coffee, tea, tobacco, and 
timbers. But over the greater part of the territory 
under British control they are being produced with а 
maximum of waste. Practically nothing has been 
done to improve native methods of crop production. 
* The plough is as yet unknown to the natives of West 
Africa and cultivation is done with the hoe." In spite 
of the fertility of the soil, ' Nigeria imports large 
quantities of rice апа wheat flour to make up some of 
the deficiencies in its local food supply. The Gold 
Coast imports much rice and even tinned foods for 
native consumption.” Oil-seeds and oil-nuts are still 
exported in their'raw state, instead of their essential 
oils being extracted locally. Where the natives ex- 
tract the oil by their own methods, as in the palm-oil 
industry, “ it is calculated that, quite apart from the 
deterioration in quality produced by the native method,. 
not less than 5o per cent. of the oil is largely lost in the 
processes." As in East Africa, many of the tribes 
practise shifting cultivation, with consequent deteriora- 
tion and desiccation of the soil and the destruction of 
forests—a serious danger where forests constitute a 
bulwark against the encroachment of the desert. In 
the Gold Coast Colony “little or nothing has been 
done in the way of manuring " on the cocoa lands. 

As regards husbandry, very little has been done to 
assist the natives to improve the quality and the 
quantity of their domestic stock, practically all the 

? Contmned from р 616. 
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labours of the veterinary departments being devoted 


to the prevention and cure of disease. There are large 
areas in Sierra Leone free from tsetse fly, but no 
attempt has been made to introduce cattle. The re- 
searches of the French and the Belgians in the adjacent 
territories into the breeding of types of cattle immune 
from trypanosomiasis seem to be unknown to us, 
although Mr. Ormsby-Gore mentions the fact that 
there are а few thousand head of a small type of non- 
humped forest cattle in Southern Nigeria, uniformly 
healthy, apparently unaffected by the tsetse fly with 
which they are frequently in contact. 

It was the existence of this immune type in Fonta- 
Djalon, Upper Guinea, Upper Gambia, and the Lower 


` Saloum which led the French to investigate the rela- 


tion between species, the size of species, and immunity, 
and to- the interesting discovery that susceptibility 
to trypanosomiasis in all types of domestic or semi- 
domestic stock increases -with their size. Further, it 
was established that the native herdmen had made use 
of this fact to produce, by crossing the immune species 
with the larger zebu (humped) varieties of cattle, the 
Djakore or Bambara species of cattle which retam 
much of the original resistance. On these bases cross- 
ing experiments were carried out in the Belgian Congo, 
with marvellous results, according to M. Roubaud, the 
chief of the laboratory of the Pasteur Institute. 
Another aspect of animal husbandry is also empha- 
sised : “ Research in the mineral, as well as the vegetable, 
nutrition of stock appears to be well worth undertaking. 
The whole question of crossing, selection.of bulls, and 
the improvement of herds is ripe for examination.” 
In regard to plant products, it is recommended that 
each of the four territories ‘should maintain a central 
research station, to which should be attached experi- 
mental farms, and connected with the principal agri- 
cultural training college for natives. The research 
carried out at these stations “ should be co-ordinated 
not merely in West Africa, but with the similar re- 
search which is being carried on in Trinidad and at 
Amani in East Africa.” Scientific workers will wel- 


` come the statement: “ If we are to develop our tropical 


possessions we must realise the value of the scientific 
staff, both in the laboratory and in the field, and we 
must provide careers in the agricultural departments 
in the Colonies which will attract personnel possessed 
not only of high technical qualifications, but of capacity 
for leadership and ability to inspire others.” 

Mr. Ormsby-Gore, while recommending a research 
policy, makes no recommendation as to the priority of 
research. A fairly comprehensive programme of in- 
vestigation is laid down, particularly in regard to 
human, animal, and plant diseases, and the breeding 
of improved varieties of domestic stock and plants, 
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but what is lacking is a definite recommendation foi 
the allocation of & specific sum to research. What is 
wanted in tropical Africa is a fund similar to that 
at the disposal of the Department of Scientific and 
Industrial Research in Great Britain, which would not 
depend upon the vagaries of the local directors ой 
agriculture or the local governors. Such a fund might 
be created by the apportionment of a‘ percentage 
of an export tax on palm-oil, cotton, cocoa, or any 
other of the principal products. 

The need for further research in tropical diseases anc 
the measures to be taken to secure a healthy and im 
creasing population are emphasised, but not over 
emphasised. In the absence of vital statistics, it is 
impossible to determine whether the population o 
West Africa is increasing, or stationary, or declining 
Mr. Ormsby-Gore states that the general impressior 
appears to be that the native population is increasing 
but very slowly and imperceptibly. Where there arc 
statistics available regarding the native population 
as in certain parts of South’ Africa, it is prove 
that the rate of increase of native population is steadily 
diminishing. Contact with the white races apparently 
has this inevitable effect. Generally speaking, it сап 
be said that in spite of the energetic methods adopte 
to stamp out disease, in spite of the knowledge we 
have acquired of the diseases which afflict the Africa 
populations and the means by which they can be 
prevented, the native population over the whole o 
tropical Africa is either stationary or declining i» 
numbers. Bodily disease is not the only determininj 
factor in this result. A psychological factor has to be 
taken into account. Rivers and others have attribute: 
the decline of primitive populations to the loss o 
interest in life following upon the breakdown of thei 
institutions, the suppression of their customs, and th» 
atrophy of native arts and crafts on impact with ou 
different institutions and different culture. We ам 
confronted, therefore, with the dual task of disseminat 
ing knowledge of the means of preventing disease an 
getting the natives to apply it, and of arousing interest. 
in new activities to replace those which have been lost 

The identifiable diseases which t&ke the greates 
toll of human life and energy in West Africa are malaria 
dysentery, yaws, yellow and blackwater fevers, sleep 
ing sickness, and leprosy among tropical diseases, anc 
plague, venereal diseases, smallpox, and tuberculosi 
among the general afflictions of mankind. Many o 
these diseases could be dealt with at village dispensaries 
if trained dispensers were available. Mr. Ormsby-Gor 
rightly stresses.the need for the provision of centre 
where natives can be trained in the diagnosis an 
treatment of the commoner complaints, and for nativ 
sanitary orderlies whose duties would include th 





NOVEMBER 6, 1926] 


NATURE 


- ~- 651 





destruction of the breeding-places of mosquitoes, both 
anophelines and Stegomyiæ, the destruction of rats, 
supervision of the general sanitation of towns and 
villages, the prevention of water pollution, and the 
notification of disease. These subordinate medical 
and sanitary staffs should not be drawn exclusively 
from the better educated coast natives, but, so far as 
possible, from every tribe in the interior. “ A native 
is prepared to trust a European medical officer; he is 
&lso prepared to pay attention to a man of his own race, 
but he is not prepared to extend the same confidence 
to the African from another tribe."  Even'if he were, 
it is obviously desirable that knowledge of disease 
and its prevention should be -possessed by some 
members of every tribe. We must help to supplant 
the ‘ medicine man’ by the medical man drawn from 
the same tribe. 

Emphasis is also laid on the need for training women 
for maternity and child-welfare centres. The infant 
mortality rate is grievously high in western as in all 
parts of tropical Africa, and the high proportion of still- 
births to births is one of the most deplorable features 
of tribal life. For the high-mortality rate malnutrition 
is to be held responsible, but the number of still-births 
and abortions must be attributed to the prevalence of 
venereal disease and malaria. It seems fairly well 
established from the recent researches of Mr. Buxton 
in Melanesia that malaria is one of the principal deter- 
mining causes of abortion and still-births. There is 
no reference, however, to these recent researches in the 
report before-us. The difficulties in finding women 
sufficiently well educated to undertake the work of 
maternity and infant welfare are due to the neglect of 
female education. “The comparatively small pro- 
vision which has been made for the education of girls 
as compared with the provision made for boys is very 
noticeable throughout West Africa.” Mr. Ormsby- 
Gore’s plea for going slow in this matter is not one which 
will commend itself to any well-wisher of West Africa. 
There is an urgent need for immediate and even pre- 
cipitate action directed towards raising up a well- 
educated class of women. Reading the report, one 
feels that Mr. Ormsby-Gore overestimates the value of 
hospitals where surgical operations can be carried out, 
and underestimates the possibilities of schools for the 
native infants and adults where much could be done 
to build up the necessary outlook on disease. The 

` creation of a large number of hospitals, which he 
advocates, while there are very few schools, is as wise 
as the present habit in Great Britain of spending large 
sums of money on the maintenance of sanatoria for 
consumptives but doing practically nothing to destroy 
the slums which provide the greater number of patients 
for the sanatoria. 
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A tremendous importance is attached by Mr. Ormsby- 
Gore to the need for greater transport development. 
He instances the remarkable progress made in the 
export of ground-nuts following the construction of the 
railway to Kano. Between 1910 and 1925 the exports 
of this crop from the Kano-Zaria district rose from 1910 
tons to no less than 127,000 tons. He shares with Sir 
Frederick Lugard the belief in the productive capacity 
of the peoples to make any railway pay, and in the 
civilismg influence of the railway. А considerable 
part of the report is devoted to detailed consideration 
of a railway, road, and ‘harbour programme, but only 
passing reference is made to the need for systematic 
research into the possibilities of the flexible track 
vehicle. This type of vehicle, which is already in an 
advanced stage of development, and has been used by 
the Empire Cotton Growing Corporation for the trans- 
port of cotton from remote areas, possesses the inestim- 
able advantage that it can traverse roadless country. 
It is a road-maker rather than a road-breaker. If 
improved, it would enable every part of the tropics, 
however remote, to be brought within the reach of 
regular transport services, and thus not only free 
for productive work thousands of labourers at present 
engaged in the wasteful system of head-porterage, but 
would also save the country the expense of making 
metalled roads, which are expensive to make and more 
expensive than a railway to maintain. 

The report as a whole will repay the closest study by 
scientific workers. They have every reason to be 
grateful to Mr. Ormsby-Gore for re-emphasising the 
urgent necessity for applying the methods and results 
of science to the problems of tropical development, 
both in administration and production. A vast field 
of research is indicated, a field which it may be hoped 
will be surveyed with theleast possible delay. Scien- 
tific workers must realise that they have a special 
responsibility in the matter. The knowledge which 
can be gained from scientific research is probably the 
most important factor in the full realisation of the 
potentialities of the vast British tropical possessions, 
and it is essential therefore that funds should be forth- 
coming immediately for the initiation of a bold pro- 
gramme of research. There is not the least excuse for 
Great Britain to lag behind other Colonial powers in 
this respect ; there is every reason for it to lead the 
way. Itis not enough for Mr. Ormsby-Gore to produce 
а report which will establish his reputation as the most 
far-sighted younger statesman of the day. His ob- 
servations, his vision, and his recommendations must 
be appreciated by the nation, and this will be possible 
only if the scientific community assist the nation to a 
fuller understanding of the value of scientific research 
Іп every sphere of national and imperial endeavour. 
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Echoes of Tennessee. 
Evolution and Religion in Education : Polemics of the 
Fundamentalist Controversy of r922 to 1926. By 
Prof. Henry Fairfield Osborn. Рр. xiv+240. (New 


York and London: Charles Scribner's Sons, 1926.) 
75. 6d. net. 


CHOES of the Fundamentalist controversy con- 
' tinue to travel across the Atlantic. The present 
volume consists-of a collection of articles and addresses 
by Prof. H. F. Osborn dealing with the situation 
created by this strange revival. It is a phenomenon 


` very difficult to cope with, being a product of popular 


education and democratic government. The only cure 
is'more education of the right sort, but the Funda- 
mentalists аге striving to capture the educational 
machine. Prof. Osborn is aware that а mental atmo- 
sphere prevails not very favourable to scientific truth. 
“I bold,” he says, “ that the press and the movies аге 
by far the most potent influences upon conduct in 
America at the’ present time.” He regards the sum 
of press influence as morally good but intellectually 
bad, “ because it creates what I call the jazz mind and 
a disproportionate sense of relative values." 

The trouble with people at a certain stage is not 
only that they cannot appreciate evidence, but rather 
that they have positively no sense of spiritual or 
religious values.. To attach religious value to the 
historicity of the myths in Genesis is a mark not only 
of intellectual, but also of religious, myopia. At this 
stage, one is either a Fundamentalist or a Secularist ; 
it does not greatly matter which, for the two are 
correlatives. The tragedy of the situation, as Prof. 
Osborn points out, is that this recrudescence of super- 
stition has broken out just at a time when the con- 
ceptions of men of science have become anti-material- 
istic. He himself says (р. от): “If I have made a 
single contribution to-biology which I feel confident is 
permanent, it is the profession that living Nature is 


' purposive.” 


One remark of Prof. Osborn’s seems to us especially 
noteworthy: “ In my opinion religion and science will 
unite to control the future of mankind. This will be 


. & simplified religion and a reverent science " (p. 177). 


But what is a “ simplified” religion? Apparently 
Prof. Osborn hopes to get people to agree upon “a 

simple, elemental, and more or less primeval ade 
on which all men, except those who persuade themselves 
that they are atheists, agree.” It would include the : 
Ten Commandments, the Lord’s Prayer, the Sermon 
on the Mount, and “ passages from the teachings of 
St. Panl and other missionaries.” But this is the 


-cighteenth-century chimera of natural religion in a 


new. dress. Prof. Osborn overlooks the fact that these 
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enshrinements of religious and moral teachings are 
based on a definite philosophical outlook, not always 
formulated, but capable of quite definite formulation. 

This ‘hang theology’ attitude will not work—at 
least not for long. If the specific Christian view of 
God goes, the Christian value-scheme will follow, and 
carry along with it Christian ethics. This strikes us 
аз a surrender. The strength of the Fundamentalist 
lies in his quite definite scheme of belief; and unless 
the Modernist or man of science can offer something 
equally definite and equally religious, he will neither 
win nor deserve to win. The future will be divided 
between the Fundamentalists and the Secularists, who 
alike know what they believe and why they believe it. 
There is no room for a vague religiosity, at least in а 
democratic country like America. 

We have left ourselves very little space for estimating 
the more definitely scientific aspects of the book. 
Indeed, its excellence here should be beyond criticism. 
Prof. Osborn speaks throughout with the directness, 
lucidity, and easy freedom of the specialist and ex- 
perienced teacher. Especially interesting is his ex- 
posure of the Fundamentalist misrepresentation of 
evolutionary teaching as deriving man’s descent from 
apes. “ Тһе entire monkey-ape theory of human 
descent is a pure fiction," he says. The human line 
of descent is entirely independent of the apes; -it is 
to & common ancestor that the two may be traced. 
This, perhaps, is all one to the Fundamentalist, in 
whose arguments caricature and invective take the 
place of facts and logic. We may hope that the 
perusal of this book may abate some Fundamentalist 
prejudices, at least in the case of those whose minds 
are still capable of reflection. We think that Prof. 
Osborn has done a public service to his countrymen in 
preparing and publishing it; it cannot always have 
been congenial work for a disinterested student of 
science who stands above the clamours of controversy. 

J. С. Н. 





Prehistory in Britain. 
Proceedings of the Speleological Society for 1925. No. 3, 
‘Vol. 2. (University of Bristol.) 35. 

HEN the editor of NATURE asked me to review 

the above work, I was particularly pleased 

to do so. It has always been a source of satisfaction 
to me personally that I was partly instrumental in 
turning the attention of the Speleological Society of 
the University of Bristol, shortly after the War, towards 
prehistoric investigations. Previously, though the 
Society and its predecessor bore an honourable record 
for researches on underground water-ways, etc., little 
serious prehistoric work had been attempted. The 
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work of the ‘ Spelæos ° has barely received the recogni- 
tion it deserves ; ‘most people would be astonished to 
see how much material has been already collected 
and classified in the last few years; a visit to the 
Society’s museum—housed in the new buildings of 
the University of Bristol—has become a necessity for 
all prehistorians. The difficulty has been that a few 
years ago—rightly or wrongly—the Society decided to 
publish its own Proceedings instead of combining with 
one of the older societies for this purpose. Folk as a 
tule are rather suspicious, of new provincial. publica- 
tions of this kind, and it is to combat these suspicions 
jn this particular case that this review is written. 

The, Society started its prehistoric explorations by 
having: two pieces of rare good luck. I often wonder 
if my friends the ‘Speleos’ realise how fortunate 
they were! Avelines Hole has proved а most important 
find of late Paleolithic date, and has yielded a rich 
and interesting collection of flint implements, not to 
speak of.& harpoon—one of the very few found in 
Britain—and several portions of human skulls. The 
second ‘plum’ was the Keltic Age cavern, and this 
was certainly no small discovery. Although starting 
off straight away with these first-class sites, members 
Tose to the occasion and very creditable excavations 
wére undertaken and duly published. Lately attention 
has been turned northwards and investigations started 
in the Wye valley ; of course, Mendip—the first love 
—is by no means being neglected. 

The present Proceedings contain a most attractive 
series of papers ; mostly they are concerned with the 
various activities of the Society, but one or two articles 
on more general matters by outside contributors are 
included. The contents comprise: A fifth report on 
Rowberrow cavern, a third report on excavation of 
Mendip Barrows, a second report on excavations in 
the Wye valley, and a note on a Roman site on Bed- 
minster Down; a short account of Guy’s Rift, Slaughter- 
ford, follows, with a detailed description by Mr. L. H. D. 
Buxton of the early Iron Аде skull found there. Other 
articles include: A study of certain caves in the north 
in relation to the ice ages by Messrs. L. S. Palmer and 
L. S. Lee, a survey of Upper Palsolithic industries from 
some Mendip caves by Mr. J. A. Davies, a note on the 
Upper Paleolithic in Britain by Miss D. A. E. Garrod, 
and a study of flint-flaking by Mr. Н. Warren. 

Among so much that is interesting it is rather 
invidious to pick out any special paper, but it is clearly 
impossible here to discuss such & long table of contents. 
Perhaps readers will be especially interested in the 
reports on Rowberrow cavern and the investigations 
in the Wye valley. The 'Spelmos" started work at 
Rowberrow several years ago-—their first publication 
on the subject was in the Proceedings for 1920-21. 
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Thanks to outside financial assistance, it has been 
possible to proceed on a large scale and the present 
(fifth) report gives a very complete picture of the 
various cultures found there. Quite а number of flint 
implements occurred, but it bas been found that, 
though a late Neolithic industry is present, they 
mostly date to more recent periods—some being even 
Roman in age. Of course, it has been realised for some 
time past that the introduction óf metal into the British 
Isles did not lead to the complete eclipse of all flint 
work, and that many of the surface finds are com- 
peratively recent in date, but it is always satisfactory 
to have fresh confirmation, especially when a definite 
stratigraphy occurs. The discovery at Rowberrow of 
pigmy tools—though without, of course, the Tardenoisean ' 
burin—in late Neolithic layers is also interesting and 
confirms the assertions of H. Warren, who claims that 
some geometric pigmies in Essex are certainly not 
earlier in time,than the late Neolithic and may even 
date to an early metal age. 

Somehow or other the Wye valley seems to have 
been rather neglected by prehistorians.. So" long ago 
as 1919, in a note in the first Proceedings of the Society, 
I urged that attention should be turned to this favouréd 
valley. - The results of two seasons’ work merely whet 
the appetite for more. King Arthur's cave—originally 
excavated in the 'seventies—has naturally first attracted 
the diggers, and it is surprising what they have obtained 
from what appeared at first sight a completely emptied 
chamber. But the whole district is simply riddled 
with caves and rock-shelters, and it will be astonishing 
if further investigation in future years does not bring 
to light other and still more interesting ‘ King Arthur's 
caves.’ | i 

The current Proceedings forms a notable publication, 
and the Society is to be indeed congratulated : archmo- 
logists can no longer afford to neglect its activities. 


: M. C. BunxrTT. 





Surfaces, Molecules and Ions. 


An Introducton to Surface Chemistry. By Eric 
Keightley Rideal. Pp. viii+336. (Cambridge: At 
the University Press, 1926.) 18s. net. 


ШАТ the cohesive forces which hold solid and 
liquid masses together, and produce the 
phenomena of capillarity at their surfaces, are ulti- 
mately identical with the forces producing chemical 
change, is an idea which has been latent in studies on 
capillarity since their inception. But the growth of 
this idea into a living theory, with power to inspire 
and guide many researches into the structure of sur- 
faces, the surface properties of molecules, and the 
TI 
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mechanism of evaporation, solution, and catalysis, has | the remark that it “ corresponds closely with that of 
been delayed until the last fifteen years. Dr. Rideal’s | the drop-weight method,” which is scarcely a correct 
book is probably the first ій any language to attempt | indication of the actual state of these theories. Sugden's 
& presentation of all the modern developments of this | development of the first of these methods ought to 
idea. After an introductory chapter on pure liquids | have been at least mentioned, as it gives not only the 
and their surface energy, the author presents Gibbs'-| most accurate theory at the present time, but also an 
adsorption equation— the reappearance of much of | apparatus which, on the grounds of convenience and 
the original proof is to be welcomed—and plunges into | accuracy combined, is probably the best now available 
the most recent work on surface films on liquids. A | for ordinary use. Sometimes the author seems merely 
chapter on liquid- liquid interfaces includes information | to have handed his notes to the printer, as when on 
.'on emulsions and suggestions for bridging the gap in | p. 295 a hypothesis is given and the fact of its having 


our knowledge between the theory of capillarity and | been tested, a few words necessary for grammar are 
of solution; solid-gas interfaces are treated with 


reference to crystal structure and to recent work on 
“catalysis; adsorption, surface reactions, crystallisa- | in print. 

tion, and disintegration are included under solid-liquid Some blemishes are, however, MU in a pioneer 
interfaces, and the section on electrification deals with | work on a rapidly growing subject, and the reader 
the adsorption of ions, the double layer, cataphoresis, | who will consult the original literature to which this 
the Donnan equilibrium, and other gubjects. There | book introduces him, when he' needs fulness and 
are two concluding chapters on the most important | accuracy, will find the book invaluable. It is alarming 











omitted, and the result of the test is not stated; and 
the nickname “ McLewis " surely should not be used 


-points in the theory of colloids, including the theory | that, only а few months after the appearance of the 


as 


it is not particularly trustworthy as a text-book, and 


: of Brownian movement, the charge. on colloidal | book, it is already seriously out-of-date оп some points 


particles, and the Sin fure of gels. The effects of | fundamental to the theory of surface films. The book 
adsorption in its manifold forms are traced through | is likely to be found readable by fully trained students 
a great variety of phenomena. of physical chemistry; other-scientific readers may 
The book is an able survey of an extensive literature | find that the demands made on a previous knowledge 
full of interest at the present time. It is written | of current technical terms and mathematical symbols 
with a keen enthusiasm arid abounds in well-chosen | are too heavy.” Those who, like the reviewer, are 
réferences and іп original suggestions. Its conception | already engaged in investigations on the subject will 
and plan are excellent. But close reading reveals that | find it indispensable; and we may look confidently 
for fresh students to be attracted as a result of 
that it suffers from lack of thorough.and critical | reading it. N. К. ADAM.. 
digestion of the material and from hasty revision. 
For example, їп the table of cross-sections of organic : . 
groupings on p. 77, values appear for — NC апа СОМНф, Transmission of Stimuli in Plants. 
neithér of which has been measured, and there are kai > Q ji 
several other mistakes besides. On p. 129 the formula аи „йа ы ed 





: 3 А Chunder Bose. . xix+22 ndon: Long- 
_ for the rate of growth of tarnish films on metals, as SEA ip (o ng 


mans, G d Co., Ltd., 1926.) 16s. net. 
limited by the slow diffusion through the film already pU 73040) 


formed, is given without proof, and wrongly. It is not AA the recent work on cell respiration and nutri- 
quite fair to the uninitiated reader to expect him to tion leads to the conclusion that a real similarity 
recognise the physical factors at work in this phenome- | exists between these processes in the plant and animal 
non from a misprinted formula, and no further explana- | organisms. This being the case, it would seem possible 
tion than that it is “the ordinary diffusion law." | that the mechanism of the transmission of stimuli may 
Elsewhere a thermodynamical argument is based on | also be fundamentally the same in both. The problem 
the hysteresis of the contact angle as if it were a | of transmission in the plant has not received so much 
reversible phenonienon, although it has been shown | attention as that in the animal, on account of the com- 
to be frictional in nature and irreversible ;, Harkins’ | parative difficulty of dissecting plant tissues for ex- 
* oriented wedge ' theory of the inversion of emulsions | periment, but nevertheless & considerable number of 
is given without noticing that its author has brought | theories have been put forward to explain the few 
forward evidence very damaging to its simple form; | known facts. Broadly speaking, the theories hitherto 


„ and the theory pt the very important ‘maximum | produced fall into two classes: those which attempt an 
' «bubble pressure’ method for determining surface | explanation on a mechanical basis and those which 
- tension is dismissed with an approximate formula and | incline to the idea of chemical stimulation. Sir 
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Jagedis Bose introduces a new conception—that of 

* physiological excitation.’ 

None of the older theories has been sufficient to 
explain all the facts and the extreme rapidity with 
which a stimulus is effective in Mimosa pudica and 
other sensitive plants: these, when not completely 
ignored, have always-been a stumbling-block. It is 
therefore of interest that in the present work, Mimosa 
has been chosen for the subject of the fundamental 


experiments. 


Briefly, Sir Jagadis Bose claims to have found that” 


in Mimosa there exists a definite nervous system which 
he believes is in practically every way identical with 
that of the animal. He repeats on this plant most of 
the classical experiments on animal nerves and nerve- 
muscle preparations. By means of the most ingenious 
apparatus he -jdentifies the phloem with the actual 
conducting tissue; he demonstrates the falling of the 
leafléts under various stimuli, the time between the 
application of the stimulus and the response varying 
with the distance of the leaflet from the point of ex- 
citation. He finds that the falling leaflets are confined 
to the stimulated side except when the stimulus 
(usually electrical) is intense, when the response travels 
up one side and down the other; this is taken as evj- 
dence for two unilateral conducting strands meeting 
at the apex of the leaf. The latent period and the 
rate of transmission of the stimulus have also been 
measured, apd it is found that the phenomena of 
make-and-break electrical stimulation are the same as 
in animal tissues. 

Mimosa was chosen for these experiments on account 
of its rapid and definite reactions, but this class of 
plant stands alone in the vegetable kingdom, and it is 
doubtful whether theories based entirely on such ex- 


periments as these could be applied to all plants. An‘ 


electrical reaction corresponding to the action current 
of an animal nerve is said to have been demonstrated 
for several plants. 

In view of the need of confirmatory evidence and 
of the hostile criticism which this work is likely to 
evoke from orthodox botanists, it is greatly to be re- 
gretted that the experimental conditions are not given 
in greater detail. We have no doubt that every 
reasonable precaution was used, but it is hard to 
reconcile the observation that temperature has a very 
definite effect on the rate of transmission with entire 
absence of any attempt to control it in other experi- 
ments. Apart from any effect on the plants, the con- 
ditions must surely have been very carefully controlled 
when dealing with such very sensitive apparatus ; the 
reflecting galvanometer used in some of the experiments 
gave a deflexion of 1 mm. at a distance of 1 metre for 
a current of 10729 amperes, i 
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` Sir Jagadis Bose is to be congratulated on the way 
in which he has treated the problems and on designing 
80 many instruments for exact measurement. It is 
difficult to believe, however, that he will succeed in 
demonstrating in plants a central nervous system, the 
presence of which he seems to suspect. 


Our Bookshelf 


Citrus Diseases and their Control. By Prof. Howard 
S. Fawcett. With Sections on Oriental Citrus 
Diseases by H. Atherton Lee. cGraw-Hill Pub- 
lications in the Agricultural and Botanical Sciences.) 
Pp. xii-- 582. (New York: McGraw-Hill Book Со:, 
Inc.; London: McGraw-Hill Publishing Co., Ltd., 
1926.) 255. net. 


A LARGE amount of valuable investigation has been 
carried out d the last twenty years on the etiology 
and control of citrus diseases in the main producing 
areas, but no book embracing the results of this work 


‘as a whole had been offered to the industry. This 


deficiency is very adequately met by Fawcett and Lee’s 
volume. . 

The elder author's work, first in Florida and later 
in Califorria, has established his name as that of the 
foremost citrus pathologist, and the book is necessarily, 
in no small measure, a record of his own investigations, 
adapted in а clear practical way to the needs of the 
California and Florida growers. 

Lee's first-hand acquaintance with diseases in the 
Philippines and in parts of China and Japan, the re- 
cognition of those present in the Mediterranean region, 
Australia, South Africa, and the West Indies, and the 
extensive bibliography, make the work useful also to 
pathologists. 

The arrangement of the matter follows customary 
lines, anà the numerous illustrations are mostly from 
photographs showing the macroscopic characters of 
the lesions; many of the plates, in colour, appear 
strikingly true to Nature. In the treatment of the 
diseases definitely proved to be caused by parasites, 
enough is said, doubtless; of the micro-organisms con- 
cerned to satisfy the curiosity of the ractical man, 
A number of new terms are proposed, with the view of 
furthering uniformity in the international nomenclature 
of plant diseases. These terms, like some which have 
already been gaining ground, such as osis, 
psorosis, and verrucosis, are based on some salient 
character of the lesion or gross appearance. The 
three terms mentioned indicate the difficulties involved : 
verrucosis is caused by a definite parasite; the cause of 
psorosis is unknown ; gummosis may be due to a number 
of things, including five parasites at least, so the name of 
the parasite must be added to define the particular 
case (Pythiacystis gummosts, Diplodia gummosts, Bo- 
trytis gummosis, etc.). Among the rather strange- 
sounding new terms may be mentioned cancrosis for 
citrus canker and rubellosis for the pink disease of the 
tropics, both caused by specific parasites; foliocellosis 
(frenching or mottle-leaf), endoxerosis (internal decline 
of the lemon fruit), adustiosis (red blotch), and oleo- 
cellosis (oily spot) are non-parasitic diseases. 
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Ths Useful Trees of Northern Nigeria. By Н. V. Lely. | are recorded, most of which are found fossil in the 
Pp. xü- 128-120 plates. са The Crown | Pleistocene, and some in the Pliocene deposits. About 
Agents for the Colonies, 1925.) тоз. net. . 16 per cent. of the species are extinct in Great Britain. 

Mz. Lary has rendered a service to African forestry Some idea of the immense labour involved in the 

by the preparation and publication of his descriptive preparation of this work can be formed from the 

account of 128 of the useful trees of Northern Nigeria. | bibliography, which occupies 54 pages. 

This book will be helpful not.only to his colleagues but бога] 

which many of the trees described extend their range. Area 5: У Hast Coatbridge and Airdrie ; with 

The author's method may be commended to the con- Chrysion Glenboig Сенга.  Slamannan, Calder- 

sideration of others who, we hope, will follow his |. Их and S 4 ars 'C. T. Clough. L. W 

example; as he expresses it, his aim has been to а К p Ну Dr a rM 

боле ‘and-illustrate the material as it appears to Сат кт B Wrigu, E. M Адеп aad Ri 
be and not only as it actually is from the scientific Dr Lu ae i ei beris ар осе 
point of view, avoiding botanical terms except where M. Macgregor. Pp т ne ee Де lates P Edi. 
‚ they have no alternative. Technical descriptions can Бн and London- EM n ` Office: 
always be provided by the compiler of a flora, working Sorian ton: Ordnahce Survey Office p 2 
а+ home, but information such as that supplied by the nee? PS 5 I ROME SS 
author of the work under review can oui e given by | Ке DEDE | 
* the man in the field.’ : | Тыз memoir is а new edition (with corrections and 
If other colonial forest officers will follow: Mr. ed ЕТУ po the same area, first pue и» 
Lely’s lead, by giving us illustrated accounts’ of the | 1919. idition to minor corrections and amplifica- 
dominant trees of dier read, it will be of great assist- | tions, Chapter ii. dealing with the Carboniferous Lirne- 
ance to their colleagues and successors, and will help | Stone. series, in which certain important coal searus 
to prevent many erroneous determinations such as are | OCCUT, has been almost entirely rewritten, whilst there 
now so commonly met with. Such accounts would | bave also been some changes in Chapter iii. dealing 
tend also to bring to light the still too numerous with the Millstone Grit. It is evidently of im- 
species not yet identified botanically, and would | portance that, as fresh information is available, works 
furnish us with much-needed information as to the | Such as these should be kept up-to-date and amplified 
‘habit’ of the various species discussed. ` _ | Where necessary. | ; 
А. few slight corrections ought, perhaps, to be noted Е 

for the benefit of African forest officers. The genus Ebene e e pom cM Чеш 

Lophira has been retained by Mr. Lely in the Diptero- с Tafeln ERA еск ў 

instead of in the Осһпасев, to which family | TH+ 342 +3 Tafeln. (Leipzig : Akademische Verlags- 

it is now referred. The genera Eriodendron, Ceiba, gesellschaft и е $.) PABO C иеа : ‚2. 

and Bombax are now usually separated from the Tms is a German translation from the Swedish ; it is 

. Malvaceæ to form a distinct family, the Bombacaces ; | ® combined and revised version of the two earlier 

Eugenia guineensis is now generally placed in a separate | Works by-the author, published in 1906 and 1915. 

genus, Syzygium, as S. guineense, Sir David Prain’s | The book deals only with the solar system, with 

revision of the African species of ‘ Afzelia’ under the special reference to the earth and geophysics (including 
eneric name Pahudia appears to have been over- | atmospheric physics and pert th It is written 
ooked, for Pakwdia africana (Sm.) Prain appears as |.іп picturesque and discursive ё, and there are 
` Afselia africana. ` nümerous small illustrations. Many references are 
We sincerely hope that Mr. Lely will feel encouraged | made to very recent work. 

to continue the work until all the trees of his ; ; : : 
Soda kave beca тааш шы шы о CU pa О CAO (а Гуа 
J. Burrr Davy. ‚ of a Partide and of Rigid Bodies. By S. L. Loney. 
: Pp. vi+ 240. (Cambridge: At the University 

Synonymy of the British Non-Marine Mollusca (Recent Press, 1926.) 175. 6d. net. ' 

Г Р balers менд Bs rod dud idem Pror. Loney has here provided complete and concise 


ru : solutions to the examples of his well-known -treatise 
ооа British Museum (Natural History), | од dynamics, which will be very useful.to teachers 


. and to those advanced students of applied mathematics 
Tms work is almost devoid of readable matter, but is | who are sufficiently mature to 


know the legitimate use 
of such a key. . 
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-are engaged in research on non-marine Mollusca or on А | 

the Pleistocene deposits. It gives a list of all the Physische Erdkunde: die Gestaltung der Erdoberflacke. 
genera, sub-genera, and species (recent and post- Von Prof. Dr. Richard Lehmann. Рр. vii+ago. 
Tertiary), with bibliographical references, together | ' (Braunschweig: Friedr. Vieweg und Sohn A.-G., 
` with the etymology of the names adopted, and the | 1925) 12:50 gold marks. Ж 
Тнв is a text-book of physical geography, of the 
usual type. The processes of development of surface 


features are described at length, and the illustrations 
the International Rules of Zoological Nomenclature. | are numerous. The earth’s thermal state is mentioned, 


туз species of gasteropods and 37 of lamellibranchs | but radioactivity is not. 
NO. 2975, VOL. 118] : | i 
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Letters to the Editor. B 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Nether 
can he undertake to return, mor to correspond with 
the writers of, rejected manuscripts intended for 
this or amy other part of NATURE. No notice is 
‘taken of anonymous communications. | 


Welsh Romani. 


I HAVE just read Prof. Turner's review of my 
“ Dialect the Gypsies of Wales ” -in NATURE of 
August 28, and trust you will permit me to make 
a few comments. ; 

Prof. Turner refers to the '' well-established rules 
of G , *.6. the phonetic correspondences between 
Sapsknt and Romani, but omits to mention that 
my book is the first to supply а full and tic 
series of these phonetic equations. for the earlier 
fists of Ascoli and Miklosich are too incomplete to 
be of service. These equations have been deduced 
in the first place from examples where the corre- 
spondence between a Sanskrit and Romani word is 
indisputable, and afterwards applied to the elucidation 
of words the etymology of which isin doubt. Hence 


my etymologies, which he ppan to assign to guess- 
work, have all been upon а in that 
* constancy of sound-laws ” which he me 


with ignonng. By no other method would ıt have 
been ible to arrive at such new derivations as 
bàr, ‘stone,’ from Skr. vata; bivan, 'unripe, from 
Skr. vimlina; JH, ‘book,’ from Skr. likhita; phabai, 
‘apple,’ by аон from Skr. phala, and man 


others I am in ent with Prot. 
Turner as to the principle that “a given sound in 
& given dialect develop in the same "re 
words ш which it a under the same conditions," 


and only question application of this rule. 

In the mngle example cited by Prof. Turner, namely, 
Rom. šukär<Skr. sukpta, he emphasises his point 
by the statement that I give this derivation “ with- 
out hesitation,’ although in the vocabulary I first 
quote Miklosich's башта, following it by a doubtful 
“rather perhaps to be connected with Skr. вища”; 
while 1n my chapter on the History of Romani Sounds 
($130) I cite ıt with a prefixed qu mark. My 
reason for'connectng С Xukdr with Skr. sukyta 
is the anal of three other Romani words from the 
same Skr. EE compounded with prefixes: ending in 
a vowel, where the -k-, though intervocahc, rematns. 
These аге: 

raker- (Gk. Сур vraher-, Arm. Сур. 2: ' to 
talk,’ derived by Finck from Skr. рга, . 
p —aán etymology which the Sanskritist Ernst 

uhn in rgog hails as ‘sehr glucklich,’ laining 
as it does the forms in Eastern and Western ects , 

panker-, ' to thank '<5Ет. pratiky, Prakr. padiker- ; 

durker-, dwurtker-, ‘to foretell’<Skr. dfirtky. In 
stating ова аиса. Skr. “would have 
become something *su "—3a word of singularly 
unGypsy-like Жу ене РЗ Prof. Turner assumes 
that intervocalic . -t-, if it survives, must neceg- 
sarily have become European Gypsy --; but it 
might equally well have become -r- ($130, No. 3), 
s.g. Skr. pat-»Prükr. раў-> Rom. per-, ‘to fall,’; 
Skr. prefix prati-— Prükr. padi-> Rom. pari-. 

Prof. Turner's second adverse criticism arises, I 
think, from & misapprehension of the sad and 
purpose of my book. When 1n my vocabulary, 
appended to Romani words of Indian ongin, I cite 
Sanskrit, Praikrit, and Hindi forms, I do so with very 
different degrees of reverence. Sanskrit in almost 
every case 18 quoted as the source in which we find 
preserved the primitive form of Gypey words, while 
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Pr&knt serves mainly to illustrate processes of sound- 
change which are often identical with those found in 
Romani The Hindi words aré ın an entirely different 
category, and from the С viewpoint practicall 

ible. I supply them (as I explain in $76) 
merely to indicate the usage in the central Modern 
Indian of to-day. But since the Gypsies 
had left India at least 200 years before the mse of 
Hindi and other vernaculars, these ‘recent forms 
cannot have affected Romani. 

Prof. Turner assumes that where the Hindi word 
is given by me I it in every instance as a true 
кле But this is not зо. The distinction between 

bhavas (lineal descendants of Sanskrit words) and 
tatsamas (modern resuscitations from Sanskrit) is 
so well-known, and the examples in my vocab 
во obvious, that it would have been superfluous to 
have differentiated the two classes. He selects for 
rebuke (with judicious omissions which s that 
I try to connect a Romani word with a Hindi tatsama) 
the Gypsy thulo, ‘fat.’ In my vocabulary it appears 
thus: ‘амо, adj. [Skr. Ма ‘thick,’ 'b x 
‘gross’; Pr&kr. thula; Hind. sthül; Dard. 
tullo, tul, 'fat']," where the Hindi sthül stands out 
minently as an unmistakable tatsama. Hindi 
g historically out of account, it seemed to me 
to be of first im ce to the student of С 
to direct attention to the fact that an inherited word, 
which has survived in Romani, should have been 
lost &nd artificially restored in the Modern Indian 
vernaculars. Prof. Turner, writing as on my 
book were designed as a text-book on Modern Indian 
dialects rather than a work on comparative Romani, 
ae “Such an attitude and such mistakes in- 
date the whole of [my] comparative work ’’—a 
remark which sheds a curious light on the attitude 


of the “ Junggrammatiker.” 


The University, 
Liverpool 


JoHN SAMPSON. 


THE main ground of my criticism of Dr. Sampson's 
book was that in it he pays little regard to the шаре 
of the constancy of sound-laws. Їп his reply, how- 
ever, he professes his adherence to this principle ; 
and forthwith to deny it. For by this 
method, he says, he arrived at tne new conclusion, 
among others, that bdr, ‘stone,’ is denved from 
Sanskrit vata. It is true that inital v- regularly 
becomes b, and that intervocalic -;- regularly becomes 
r. So far, so good. But it 1s a well-established law 
that in European Romani Skt. #4 followed by one 
consonant only becomes’s, as appears to be admitted 
by Dr. Sampson on p. 44 of his book Therefore if 
bar ів to be derived fom vaja, a special explanation 
of the presence of 4 (instead of в) is required: Dr. 
Sam offers none, nor even indicates the need, 
He already betrayed the principle of the con- 
stancy of sound laws. Actually this word is derived 
from в Middle Indian *vajfa- Pali vajjo, ' round, 
rolling ^), common in the N.W. langu , 6.g. Panjabi 
жана, which Khowar bóri shows to from earlier 
varia-. 

I regret having seemed to ascribe to Dr. Sam 
greater confidence in his etymology of “shar trom 
sukrta- than he а by the words ' without 
hesitation ' I inten to imply ' without directing 
attention to the phonetic i ities involved in 
his etymology.’ Nevertheless, he still stoutly up- 
holds this etymolo But it behoves him, as a 
professed follower of the Jun tiker he sneers 
at, to explain why the word # in all the dialects 
except the Greek (in which # usually a as s). 
He neither solves, nor even poses, the problem. The 


yer ee ет 


a tiada oa midid 


see 


ea з ghey 


м 


Й 


- which becomes Middle In 
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- retention of -k- he explains on the MERE that it is 
an initial of the second member of & compound. 
That would be possible if the consciousnees of its 
being & compound was retained up to the time when 
-k- ordinarily disappeared But the support he gives 
for this contention 1s weak, and still further accuses 
hım of deserting the principle of constancy. He 
' derives raker-, ‘ to speak,’ from prakaroit (which does 
not mean ' speak, but ‘accomplish ’): yet the 
meirean for Skt. age is Rom. pr- 
Asiatic, Armenian, and Hogs nglish Rom ys 

e must therefore exp Engl. r-, Gk. vr- 
and this unfortunate 


he quotes this word in support, 
sehr КЕТОН Ж Аар, 


1асЕ not even Prof. Kuhn 8 
He derives partker-, ‘ to thank,’ from Skt. ртайлағон, 
er of 6 in 


but omits explain why a ap 
the first syllable. He derives durtker-, ' to foretell,’ 
from Skt. durtharon, used by a schohast on Panini 
in the sense ‘remove.’ Obviously we have here not 
a descendant of Skt. durikaroh, but a new Romani 
compound formed of two te Romani words, 
dur(s) and ker-. Finally, he objects to my assumption 
that Skt. +- would become /; and quotes per-, ‘ to 
fall,’ from Skt. ; Per- is not erived directly 
from Skt. , but from Middle Indian *фајай 
cf. Pkt. padai), which has given rise to forms like 
di parnā, while pátati is pe tonad in forma Af 
the North-West, like Sindhi pawanw, Kashmir 
In my review I quoted only one example o iai 
I considered to be Dr. Sampson's neglect of the 
Pope of the constancy of sound-laws, because in 
e at my di I wished to deal with other 
and more valuable of his book. Never- 
еее his d in such examples. Lest I 
unfounded criticism, I select a ae 
hae ‘to go out,’ said to be from Skt. міҳдуз-, ' 
drag out.’ What has Барра to the group s 
AR, and must remain 
in Romani as k? Skt. mihsarati, 'he goes out, 


es а better wd which accords with 
ani sound-laws. to wish,’ from kdmayats : 
yet -m- Usi. v; possibly from a form 


,' to boil, 
from ‘kdrayah, “to cause to do,’ despite the fact that 
Skt. 4 ly remains Romani a It is from a 
Middle Indian *kajhati (cf. Pali &ajfhito, ' boiled’; 
Skt. Атадан, ' bois"). Kmo, ‘tired,’ from Skt. 


Rhinna-, ‘ oppressed,’ which would have given a 
Romani form with x-: Miklosich's derivation from 
ksiná-, ‘worn out,’ 18 correct, for hg сое R^. 
Góró, ' non- , from Skt. gwru-, ‘ preceptor,’ with 
irregular 6 from йи: why not (with шат p eee | e 
апке | from АГЕ t-compleaioned ' 
сав ? So», continental соя, ' тооп,’ 
Рабтан with irregular o from а, an unlikely 
development of the group яду not otherwise attested - 
it is m Skt. јуоіѕий, Pkt. jomhd, which would 


regularly become Rom. com. Thil-, ‘to hold, is 
араг as derived from Rom. Mer- (correctly 
ibuted to Skt. dharai); but -r- does not become 
1, пог does e normally become $i: on the con 
-- does become /, and у does become +, so that 
looks like a formation from d&riá-, the past pest particle 
which has furnished Modern Indian wi 
nt stems. Dud, ‘light,’ from dyota-: but d 
mes у, and + becomes /. 6, ' bowl,’ from 
carw- : but а becomes 6; why not from *саја-, 
Н. caja, ‘ bowl for eu e-juice ' ? 
This part of Dr. psons work is deserving of 
animadversion not because he makes mistakes in 
ologies—that is, alas, the fate of all etymologers 
—but because in making them he does not pause 


. to pose or to explain the phonetic irregularities 
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involved. I say that he has not been true 
To ne principle of the constan of sound-laws, 

d (what I did not say before) t he has as a 


пеге consequence been driven into guess-work. 


He upbraids me for not mentio that his book 
is the first to supply a full and systematic series of 
the phonetic equations of Romani. I have tried to 


show that it does not do so. 

The second t on which Dr. Sampson takes me 
to task ıs that I have wrongly accused him of compar- 
ing Sanskrit loanwords in Hindi with Romani 
words, as if they had been inherited Hindi words. 
He now says that it is clear that the Hindi words 
are borrowed, and not inherited; and he quotes 
м in support. In this paragraph, however, there 

no mention of tatsama or loanword, but o of 
Bindi cognates. By that most com tive O- 
logists understand inherited words, not Jt 
loanwords. Further, Dr Sampson does not confine 
himself to quoting only loanwords in Hindi, but 
gives аз many, if not more, inherited words Thus 
in the passage whence I took the particular example 
(taken from Part I., p. 52, not from the vocabulary, 

* with judicious omissions, " 88 Dr. и асаа а) 
we may read: ‘Ѓам ixan, 


thina, Н. thin; Ры, ‘ fat,’ S. athila, P. uk 
Н. sthül." Of these two Hindi words, one, than, is 
inherited and i to be called cognate, the 


other, 51481, is a loanword. Dr. Sampson says that 
he knows this (though he does not explain what 
value, if any, the дшн of the literary loanword 
has); but is he t to assume that all his readers 
also ewill know ? t, finally, 1s his prmaple of 
selection? Why does he comp in consecutive 
lines thud, (пш with Н. düdh erited word), but 
thwuv, ‘smoke,’ with Н. dhúm, dhuma (loanword). if 
it be, as he says above, “ to direct attention to the 
fact that an inherited word, which has survived m 
Romani, should have been lost and artificially restored 
in the Modern Indian vernaculars,” he is wrong ; for 
the inherited word exists not only in the Hindi 

bat also in ас. every eed en d еа 
language. ere are, in t v ew an 
Roman: words of Indo- in which have Hot 

ates in one or other of the living lang: 

o one more regrets the necessity for criticism 
of Dr. Sampson’s work than my Ау pes 
tion of a particular Romani ect, and as a most 
useful collection of other material, it 1з pre-eminent, 
and puts all students of Indo- -Aryan in general, and 
of Romani in particular, айы айта! debt of gratitude 
to the author. But if he thi that I considered 
it “ woe Pte as a text-book on Modern Indian 

І say at once—ph -yéroiro, 
R. І. TURNER. 


Sclence and Psychical Research. 


I BEG space for a short comment on Dr. Tillyard's 
remarks in NATURE of October 23, so far as they 
concern my letter which a in the issue of 
October 2. Dr. Tillyard misrepresented what I sad 
when he wrote that I had given my own nd 
tion of the words ‘‘ super-normal phenomena.’ 
were his own words, chosen by me because I regarded 
them as- better fitting this discussion than either 
" subjects of psychical research " ог “ spiritualism.” 
For I am aware that although psychical research does 
certainly include the study of most, if not all, of the 
phenomena alleged by many to be referable to some 

iritual ’ origin, there art many paychical researchers 
who do not accept this авав of all com- 
munications between the living and the dead, but 
prefer to interpret such communications, and others 
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said to occur between living ns &t а far distance 
from one another, by attributing them to an unknown 
power which was long ago named ' telepathy ' by one 
of the founders of the Society for Psychical Research. 

Dr. Tillyard, in his review of the “ History of 
Spiritualism " in Nature of July 31, тА that 
psychical research purports to be the scienti c study 
of what are called “ super-normal phenomena " ; and 
divides this study into two , calling the first 
' physical,’ the second ' mental.’ In the mental part, 
however, are included practically all- the various 
` phenomena’ known generally under the term 
‘spintualistic.’ Seeing that the present discussion 
has been mainly concerned with these phenomena, I 
desired to make it quite clear that I was dealing onl 
with that department of на research whi 
жаз concerned with such phenomena as may be 
strictly called ' ghostly.’ 

Touching Dr. Tulyard's call Pn me to explain 
what ' trance ' 15, I y that I do not know. But 
although he says he does not know the difference 
between trance and sleep he knows more than I do 
about this matter, for he states in NATURE of Aug. 28 
that ‘ Usually the medium is in deep trance and 
knows no of what is occurnng." І have seen 
several ‘occult’ cases in which strange phenomena 
have occurred dunng a period when the medium, 
often invisible but sometimes not so, has been stated 
to be in trance, and have heard first-hand accounts 
of many similar cases. But I have never known 
or heard of any independent examination being 
made to test the medium’s alleged condition. The 
phenomena produced at séances with trance medinms 
play an important part in the exhibitions of 'super- 
normal phenomena,’ the rta of which excite 
popular curiosity and pervade the journalism of to-day. 

Bryan DOoNKIN. 


1 can find in Sir Arthur Conan Doyle’s letter in 
NATURE of October 16 no explanation or withdrawal 
of hia grave but, as I have shown, entirely untrue 
accusation that a statement that I made about him 
1n the issue for September 25 was a “© pure invention " 


on my part. A. А. CAMPBELL SWINTON 
40 Chester Square, S.W.1, 
October 16. 





May I add to—and I hope end—my correspondence 
with Mr. Campbell Swinton by saying that I t 
that I used the term “ pure invention ” in alluding 
to one of his statements, since his conclusion was a 
natural one with the information which he then had 
at his А ARTHUR Conan DOYLE. 

October 21. s 


The Electrical Charges from Like Solids. 


TRE uncertainty as to the charges arising on 
insulating solids when rubbed together has ever 
P perplexities for the investigator and pitfalls 

Or the lecturer. I have shown in previous papers 
(Proc. Phys. Soc., 1915, and Proc. Roy. Soc., 1917 and 
1926) that a clean solid, say glass, may have enhrely 
different qualities according to the previous treatment 
of the surface. Ordinary dirt, adsorbed films, 
temperature change, and, in particular, strain left on 
the surface by the rough pressure of other solids, are 
variables which vitally influence surface electrification. 

In the present brief note I want to direct attention 
to the charges found when two sks solids are rubbed 
or struck together. Ebonite ıs very convenient for 
the p . Two rods of this substance are cut 
from the same sheet and mounted with sealing wax in 
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glass tubes which serve as handles. The free ends 
of the ebonite are thoroughly but lightly scraped with 
a razor blade and then ed for a iew seconds in 
water. After drying and cooling, the ebonite surfaces 
are ready for use ey behave as follows : 

(1) Placing the rods acroés one another, one (A) 18 
rubbed down the other (B). We find 4 charged - "4, 
B+". Discharge the rods over, not 15, a flame. 
B down 4. We find B charged - **, 4--**. Thus 
the rods are identical in behaviour, the ' rubber’ in 
each case becoming - **, the ‘tubbed’ +». 

When the surfaces behave alike, as above, we call 
them ‘ standard.’ 

There 15 a real distinction between ‘rubber’ and 
' rubbed,’ a much smaller area of the former than of 
the latter taking part in the rub; and of the two, the 
rubber attains at the rubbing point a higher tem - 
ture. Нерсе, the rubber ıs more likely to yield and 
be tly strained under the tangental forces applied 
їп friction. 

(2) Continued rubbing brings about a change of 
effect ; the rubber, ТАА ЧАП osing its stro -" 
quality, becomes first neutral and then more and more 
+". When ш the neutral condition, the rubber may 
be – * or + ** acco as the rub 1s light or heavy. 
Also at this stage it 1з sometimes possible to obtain 
one charge, say, + **, froma direct stroke, - froma 
reverse 

a By continuing the rub ‚ the rubber becomes 
definitely --** and remains so for the actual surface 
rubbed even after days of inaction. Ip to call 
the new state of ace, produced by rubbing, the 
' strained ' state. 

(4) The strain can be-removed by boiling the rods 
in water for a few seconds or more, according to the 
amount of strain. If both rods are considerably 
strained, it is ble by boiling each in turn for short 

iods to first one, then the other - **, until 

y both are restored to the pristine standard state 

of no strain. It should be remarked that after 
boos M3 rods are allowed to cool before rubbing. 

(5) If the rods have been brought by rubbing to 
the intermediate state (see (2) above), suppose one 
rod, A, is slightly +** to B. en warming A makes 
it - ** to В. Next, warming B makes it — ** to A 
again. The rise in temperature of the surface need 
be only, say, 50°, and can be done by the heat from a 
carbon glow lamp. 

(6) Sharp glancing blows of one rod on the other, 
whether the surfaces be standard or strained, give 
rise generally to contrary, bus wwequal, charges on the 
rods. The sum total is —°*. If these impacts 
are oft repeated the sum total charge may be very 
great, and each rod may be - **. 





In all these ents the charges are considerable 
and can be y observed with a sensitive gold-leaf 
electroscope. 


The above behaviour of ebonite 1а found also with 
like specimens of caoutchouc, celluloid, shellac, resin, 
sealing wax, paraffin wax, charcoal, sulphur, glass, 
mica. I have found no exceptions to the rule, but 
that remarkable solid, caoutchouc, reveals its idio- 

crasies, in triboelectricity as in other well-known 
phenomena, thermal and elastic. In caoutchouc the 
rubber has a +”, not a —*, tendency due to rise 
in temperature. ; 

Each material must be rendered standard as defined 
in (i) above, but the dual of scraping and 
boiling, adopted with ebonite, is clearly not universally 
applicable. 

rom the above experiments three general prin- 
ciples, which I think are new, emerge: 

(a) Really identical surfaces charge ons another 
according to a definita rule (Expt. 1). 


` is very 
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(b) Friction between imttally identical surfaces 
causas these to become strained, the strain being revealed 
by the nature of the charges arising, and by the fact that 
heating restores the surface (Expt. 2, 3, 4, 5). 

Gy Ыы impact between hhe bodies in general leaves 

al charges (Expt. 6). 

The earliest lessons inculcated in text-books on 
electricity are: first, that, to produce charges by 
rubbing, the two solids used must be different in 
nature; secondly, that the two charges are equal in 
amount and opposite in 

Both these principles, as we see, are erroneous, 

although the second one is true for the case 
when the two solids are slowly rubbed, and not 
struck, to er. In ebonite we find, after impact, a 
net -**charge The equal + *% charge has therefore 
евса: to the air. i 
А еге ів food for reflection in these results. Since 
solids of hke chemical, and even physical, nature can 
charge one another, we have hope of d all 
those baffling results so well known to who have 
carefully experimented 1n contact electrification. For 
these results show that the physical state of a solid 
surface, being liable to great variation, is a factor of 
prime importance, . 

If small defilements, or strains, or temperature 
changes be imposed on the suríace, they concentrate 
just where, on the actual superficies, their influence 
may fundamentally affect the surface characteristics, 
Some investigators in the past, finding erratic results, 
los patience, have even dared to describe the 
effects as ‘ fortuitous.’ Н 

No sound information in this subject can be 
garnered unless the specimens used are carefully 
cleaned and otherwise prepared. 

Two rods of any insulator, ^£ lass, ebonite, 
caoutchouc, cut from the same S and merely 
wiped wıth a duster, are almost invariably different 
in surface qualities; on rubbing, one will +”, 
the other - **. : 

There is one in speculation deducible from 
the principles enunciated above. The old problem as 
to genesis of electric sand storms and dust storms 
in Nature may find a solution from the two principles 
(а) and (c). For here we have like particles striking 
together and giving rise to a net charge on the particles 
and an opposite ch in the аг. 

This class of is simple-seeming. 
who caer ар time on the subject 


Iker with un 


But those 
allow that it 
g; those who have not done so, will at 
least remember that despite great efforts by physicists 
the subject has not yet passed кеч кин 8 . 
The most unportant point in Ње ique 1s the 
roduction of a standard surface for the material used. 
en if, in any experiment, effects become involved 
or difficult of interpretation, 1t 18 easy to reproduce 
the standard surface and again. This principle 
ig emphasised in a recent paper by Mr. pr and myself 
(Proc. Roy. iir nid 1926). . E. Shaw. 
University College, , : 
Nottingham. . 





Origin of Yolk 1п the Eggs of Scolopendra. 


IN a previous paper (Proc. Camb. Phi. Soc. Biol. 
Sci., October 1924) on the of the centipede, 
Lithobius forficatus, one of us (V. №.) described two 
kinds of yolk, albuminous and fatty. The albuminous 
yolk 18 preceded by nucleolar extrusions of & remark- 
able type, and its origin seems to be associated with 
them, although no evidence could be adduced that 
they are-dtrecy transformed into the albuminous 
yolk. It was further shown that the juxta-nuclear 


' Golgi apparatus fragments into small granules and 
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small crescent-shaped Golgi elements. The former 
grow in size and give rise-to the fatty yolk. 

Miss S. D. King (Sctentific Proc. . Dub. Soc., 
vol. 18) confirms the above account of the association 
of the albuminous yolk with the nucleolar extrusions, 
but in her opinion the albuminous yolk arises directly 
from the nucleolar extrusions, ith regard to the 
са apparatus, she admits that it fragments into 
sm granules. "Furthermore, she describes RAT 

lk, but oe рыр fatty yolk is dou ; 

ut it may possibly be connected with the Golgi 
apparatus, although no evidence in support of this 

eory has been disco vered." In our en Mise 
S. D. King is doubtful about the origin yolk 
from: the Golgi apparatus, because “ both - 
Kopsch ала Da Fano material was studied, but the 
latter gave such favourable results that it was used 
almost exclusively” (italics ours). Now, it is well 
known that the Da Fano method fails to show fat in 
finished slides, уше the Golgi apparatus ів 


On the other hand, the Mann-Kopsch meth preserves 


both Golgi ap tus and fat, and thus enables one 
to study the ormation of the former into the 
latter. Furthermore, Flemming-without-acetic, which 


Miss Kihg has used, shows fat, but not the Golgi 
ap tus, at least in the egg of Lithobius. 
view of the above conflicting evidence, it was 
thought desirable to work out the origin of yolk in 
the eggs of the centipede, Scolopendra. Onur observes 
tions on the eggs of this centipede strongly confirm 
the earlier е of one of us on Luhobiws 
orficatus. At the very beginning of the growth 
uie of the egg of Scolopendra, the nucleolus buds 
off round bodies into the cytoplasm. This process 
lasts for some time, until at a particular e it ceases 
and the nucleolar extrusions in the cytop com- 
pletely disap . The extrusions do not uut 
in the cytop as they do in the case of L jus 
forficatus. After the ppearance of the extru- 
sions there is & long pause, later, albuminous yolk 
pun ры иеа EU KON жт ш 
суор. as is the case m spiders (Von Bambeke, 
Arch. da Biol., 1897, and Nath, NATURE, May 15, 1926), 
although the possibility remains that the material 
of the nucleolar extrusions which have disap 
may contribute towards the formation of the 
albuminous yolk. At this oh у the egg has assumed 
al size and the nucleus hee just below the egg 
mem үш The mitochondria аге ular and form 
& round the nucleus in the youn 
id however, is thicker on one side, They i 
crease in number and ultimately fill up the whole egg. 
The behaviour of the Golgi apparatus is remarkable. 
In the youngest eggs it consists of a few juxta-nuclear 
Tings and crescents. In Mann-Kopsch preparations 
the rings appear like vacuoles with a chromo- 
hilic rim and a central chromophobic area (idiosome). 
e crescents also show a distinct idiosome materi 
The Golgi elements increase in numbers, so much so 
that the whole egg is full of them. The vacuole-hke 
Golgi rings swell up and are directly transformed into 
the fatty yolk spheres which con free unsaturated 
fat, as is shown by ther blackening in Flemming- 
without-acetic, and their quick decolonsation in 
turpentine, both after Mann-Kopech and Е. W. A. 
When the fatty yolk spheres are blackened by cosmic 
acid they appear solid, but when they are being de- 
colonised in turpentine they appear lke vacuoles with 
a black mm and clear coated exactly hike the Golgi 
Gradually the black rim also becomes colour- 
less and the sphere remains as а clear white vacuole. 
An exacily similar process takes place in the 
of spiders also. Furthermore, we find that the tatty 
yolk spheres are never smaller than the Golgi rings, 


NOVEMBER 6, 1926] 


NATURE 








as should be the case if they were to arise ds мото. 
Again, they appear only after the Golgi rings have 
increased both in numbers and size. 5 
Lastly, we wish to emphasise the fact that in all 
eggs in which the Golgi apparatus is said to give rise 
кйш» (for reference see NATURE, May 15, 1926), 
such yolk is always fatty. This ш i is con- 
firmatory of the above view, because the Golgi 
material is supposed to be a lipoid combined with & 
proteid. 
A full account will be published later. 
` Visuwa МАТН. 
(Bhupindra Research Laboratory, 
Patiala.) 
TaspiQUE Husam. 
(Government College, Lahore.) 
Central Reeearch Institute, 
-Kasauh (India), 
September 9. 





Kammerer's Alytes. 

May I be tted to reply briefly to Dr. Noble's 
letter on erers Alytes which a in 
NATURE of October 9? There are questions 
involved : first, whether Dr. Noble was right in his 
statement to the British Association in 1925, that 
Kammerer's specimen did not show & genuine nuptial 
pad. гесе the fugi icio glands were absent, 
an t the glands, not the spines, were diagnostic 
of these pads. e 

Champy, in his paper on the subject, states that the 
nuptial ds are merely the normal skin glands 
, and this is confirmed by Dr. Przibram’s 
letter to NATURE of August 7. 

Secondly, Dr. Noble makes the statement that the 
glands in Kammerer’s controls shown in America 
wero the same size as those in the sections of the pad. 

This statement I can readily accept. I have photo- 
graphs before me as I write both of Kammerer’s 
ear sections, sent to Bateson in тото, and of his 
later ones exhibited in Cambridge in 1923. In the 
former the cornification o: ре aeri eu T is not so 
strongly developed as in the latter, an e di ty 
inele between the glanda in the sections throug pad 
and control is slight. In the latter, as stated, the 
glands in the pad are double the size of those in the 
control and the cornification is very strong. Kammerer 
obtained many of the modified males and reared them 
through several generations, and the acquired peculi- 
втібез became intensified in later generations. 

As to the date at which the He imen was 
' faked,’ there are two passages in Dr. Noble's ае 
tion which completely give his case away. 
letter - suggests t . Kammerer ted в 
wicked. fraud on the scientific world. r.. Noble 
could find no spinee, on the specimen in Vienna, and 
saw blackened patches on both hands: I saw spines 
and have a photograph of them, and on one of the 
hands I saw no blackened patch whatever. 

Dr. Noble's reference to the Proteus 
shows that he fails to its bearing on the дпев- 


tion. I consider ıt the most wonderful object ever 
exhibited to a scientific audience. The Proteus 
does not, as Dr. Noble suggests, an eye: it 


possess 
has, like other blind cave-animals, only the embry- 
onic rudiment of one. If Dr. Noble can find other 
‘casual’ examples of blind cave-animals developing 
eyes, I shall be glad to hear of them. 
. Both the Alytes and the Proteus specimens are 
examples of the same phenomenon—a phenomenon 
termed by Prof. Semon 'ecphory'; t is, the 
revival of ancestral-features by the reinstating of the 
ancestral environment. This process required for 
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its completion five or six generations іп Alytes and 
in Proteus only one, but it is essentially the same 
thing in both; aod ы уколго [чо meme 
experimenter who produced the Proteus as a clumsy ` 
trickster seams to me to be both unjust and unworthy. 

I do not propose to discuss the merits of the in- 
heritance of uired characters in the nt issue, 
but as Dr. Noble seems unconscious of the rising tide 
of Lamarckism, let me point out that Kammerer's 
conclusions ‘are being confirmed by workers бш 
with quite different animals, the last and m 

of these confirmations being the paper 
on the inheritance of habit by rats, read at the Oxford 
meeting of the British Association by Prof. Wiliam 
McDougall. | 

If Dr. Noble will forgive me for lapsing into his 
own ive American, let me entreat him 
“ to get on the band- n." it ав the chief 
rd in evolution and me inhetitability of шігеф 

its аге eading tene i - 
tologists; and E E . Meo Mer vas Mod 
the recruits, and I hope that Dr. Noble will jom them. 
Tf he does, I am sure that he will “ get the bulge '^ 


on many of his countrymen. 
E. W. MACBRIDE. 


Royal Co of Science, 
South Kensington, S.W.7. 


The Anomalous Flocculation of Clay. 


Sour further experiments have been performed 
in these laboratories which clear up the discrepancies 
between the experiments described in a previous 
letter on the above subject (NATURE, May 1, p. 624) 
and thoee of pesi oem and Williamson 
. 824). 





(МАТОВЕ, June 12, 


The following table gives the times required to 
flocculate a or per cent: purified clay suspension at 
various concentrations of sodium and calcium chlorides 


and hydroxides : f 




















These results show that calcium hydroxide is a 
less powerful coagulant than calcium chloride, and 
actually tends to stabilise а ion containing 
the latter salt, ided that the time of flocculation 
is 1 than about twelve minutes. à 
и concentration is such that coagulation takes 

lace in 6 minutes or less, then calcium hydroxide.. 

occulates more rapidly than the chloride at equiva-: 
lent concentrations. 

The results for sodium, on the other hand, 


‘that even this latter effect should not’ be ed 


anomalous, as at a concentration o-g normal, sodium 
cn T'2" 


NETT R3 


T 
E 
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hydroxide was definitely a better flocculant than 
'sodinm chloride, while with the chloride-hydroxide 
' mixture, this effect started at a concentration of 0-5 


normal. | 

А. i n experiment with а o'I 
suspension highly purified amorphous sili 
the following results : abs 


cent. 
gave 











Сакена roqurod to flocculate 





Саюїтп 








Chloride No flocculation | No 
in ro hr ain 
I № soluton 


0:13 N. 






flocculation 
in ro hr. in 
I N solution 

о 0015 N. 





Thus both sodiurh and calcium hydroxides were 
far better flocculants than the corresponding chlorides. 
The' writer suggests that if the term ' anomalous’ 
must be-used, it should be applied to the coagulation 
of silica by electrolytes rather than to the coagulating 
powers of calcium and sodium salts. 

] Н. B. OAKLEY. 

Wellcome Tropical Research Laboratones, 

. Khartoum, September 20. 


The Anomalous Dilatation of Invar. 


In чы Сс Astron. о. Fysik, vol. 19 B (1925), 
Mesars. C. edicks and P. Sederholm gave а short 
account of dilatation measurements of invar in which 
they claim to have found a new property of this well- 
known material. isi the tem ture of an 
invar wire quickly by 50°, they find the coefficient of 
expansion has sensibly the normal value, +.в. 13 x 107°, 
at the first moment of heating. After 3 minutes a 
contraction sets in, a steady state being reached after 
12 minutes. . d 
In order to repeat their experiment, I cut a strip 
I20xI:5x Imm. from an old piece of invar forged out 
to i mm. thickness, and drew this into a wire of 
diameter o's mm., бо cm. long. This was clamped at 
ЖОК Ыру a pn qiie . от less by a 
spiral spring at other end, and heated to 50° C. 
ing & current through it. А micrometer Mi 
‘ocussed on a scratch near the free end enabled 


of len to be measured to within I4. 

No trace of the new effect was found. The wire took 
its final length in any case Io sec. after starting the 
current, as- well as after it off. The cold 
drawn wire contracted тон on hea ; after anneal- 
ing at a red heat 1t expanded бух ( cients approxi- 
mately -0o:5xro^* . +03 x 107%, which shows 
that the wire was indeed the best quality of invar. 

The above-mentioned authors d metallo- 


graphic methods the existence of a second phase in 
Invar, and then looked for an effect of a possible 
heterogeneous transformation on the thermal expan- 


sion. May I su that such an effect was found 
long ago by the ustive researches of M. Guillaume, 
in the form of a small thermal h is which lasts 


for half an hour at 100? and afew days at 40? ? These 
times would seem more probable for a transformation 
in the solid state than 12 min. at room temperature. 

As Mr. Benedicks used a wire 8 cm. long, it 
may well be that a lag of some kind in his measuring 
arrangement—eabout which he gave no details—is 
responsible for his result. 


Ph Laboratory, 
. he University, 
. Groningen. 


NO. 2975, VOL. 118] . 


F. ZERNIKE. 


NATURE 


[NOVEMBER 6, 1926 





Biological Research in the Tropics. 


DuniNG the months July to September this year 
I was enabled to do some research work on protozoan 
prre at the Imperial College of Tropical Agricul- 
in Trinidad, B.W.I., thanks to the косы of 
the governing body in granting me free facilities there. 
As I feel t the possibilities of the College as a 
centre for tropical research are not sufficiently known 
to biological workers at home, 1 venture to direct 
attention to the fact that for research workers in 
almost any branch of tropical biology, there 18 no 
more convenient place for headquarters than the 
College. Though, of course, its activities deal 
more exclusively with шш the governing body 
апа the Principal, Dr. , were most generous in 
allowing me facilities for ing my research, 
which was not connected directly with agriculture. 
At tHe present time the only tropical research 


laboratory easly accessible to British workers is the 
one at bo, British Guiana, run Mr. Beebe 
under the auspices of the New York Zoological 


Society. Trinidad has the advantage of involving a 
shorter journey, and the biological worker will find 
laboratories, which will soon be very well 
equipped, thanks to the new government grant. 
But, of course, the main point of importance to 
the a ч) in the tropics would be the abundance 
of tropical forms, and here Trinidad compares favour- 
ably with other West Indian islands, as it is the most 
tropical of them all, and the flora and fauna are more 
South American than West Indian 1n affinities. There 
are large tracts of primitive forest which are under 
government control and form wonderful collecting 
ands. : = 
P Ta: a workut who Саш apand only a short time in 
the tropics, the ce of an expert staff such as 
that at the Im College of Tropical апше 
сап be invaluable, e when back the 
valuable entomologi etc., collections w. the 
сше Й е ан а py unison 
ith the Department of Agriculture, w again 
one found the most able and ready aseistance on the 
of the local experts, reg у friend Mr. 
rich, who possesses an unrivalled knowledge of the 
island fauna. s 
On theso grounds, and on others which are 
numerous to enumerate here, I wish strongly to 
that biologists who desire to do tropical research could 
not do better than obtain ission to work at this 
College, ission which, I have no doubt, will be 
gránted in all suitable cases. J. S. DUNKERLY. 
The University, Manchester. 


Magnetic Storms and Wirelees Communication. 


lr was & few days ago that communication 


with Can By Dy Tha new. bean уа тазаа 
short wave-length, had been completely blocked by 


a etic storm. Why should be? The 
fluctuations of magnetic force атё but slight, and one 
might expect the rays to arrive by an path.. 


May we assıgn a deeper and more fundamental canse ? 
That the etic storm is itself due to an incursion 
of free electrons ınto the upper atmosphere, ın such 
numbers as to upeet all the ray-paths and twist them 
out of ity. The number of foreign electrons 
need not be very t. The өшү alternative seems 
to be oscillation of the magnetic field, so rapid as to 
be com: ble with the time of transit of 
which is very unhkely. 


Cambridge, October 26. 


e ray : 


JOSEPH Larmor. 
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Aspects of Physical and Mental Inheritance.! 
` By Prof. R. RUGGLES GATES. 


Оо of the most striking facts in modern biology 
is the discovery that hereditary differences 
commonly behave as independent fixed units, handed 
on generation after generation acco to various 
characteristic but simple laws. The differences so 


transmitted may be large or they may be very minute," 


but they in some way maintain their identity through- 
out the welter of events which constitute the 

from one generation of adults to another: that 1s, 
the maturation of the germ cells and the development 
of the individual. Clearly a physical difference main- 
tained in successive generations among individuals 
developing in the same environment must be due to 
an initial difference in the germinal material. Such 
differences are, moreover, as a rule equally inherited 
through, either the egg or the in crosses. The 
only structural materials in the germ cells of higher 
organisms which fulfil these requirements for trans- 
mussion are the chromosomes. ' 

.These minute bodies in the nucleus evidently con- 
stitute the essential nexus between generations, in 
so far as the widespread Mendelian differences are 
concerned, but їп plants certain characters may be 
controlled by plastids in the cytoplasm. It has 
furthermore been proved in certain plants and animals 
that visible differences in the chromosomes are accom- 

ied by external differences in the resulting organism. 
us &s the cell theory of organic structure long 
emerged into fact, so the chromsome theory of inhent- 
ance has become a fact. This does not mean, how- 
ever, that the ‘chromosomes alone are concerned in 
inheritance. 

An abundance of evidence from many sources leads 
to the view that the chromosome is а complicated 
structure composed of smaller units. The theory that 
these units or genes are arranged in linear fashion 
in the chromosomes, has been connected chiefly with 
the name of Morgan, because of his extensive studies 
of heredity and mutation in the fruit-fly, Drosophila ; 
but its origin is really much older. While this theory 
of linear arrangement is not yet established, it may 
be said that no other reasonable theory has yet been 
put forward to explain the phenomena of crossing-over 
Mops have been so extensively investigated in this 

y, and to a lesser extent in various other organisms. 

ал have, Шеп, а picture of the chromosomes as 
containing large Кш of differentiated areas or 
groups of particles which, while in the uncompacted 
state, activate апа control or determine the growth 
and differentiation of the cytoplasm and hence the 
development of the individual. Such conceptions are 
necessary to explain the unitary behaviour m inherit- 
ance of innumerable characteristics in man as well 
25 in other organisms. 

While, however, the units must be abstracted and 
considered separately for purposes of investigation, yet 
they form the elements of an extrao y compli- 
cated system and they cannot exist apart from it. 
Eyes may be blue or brown, and the difference is 
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inherited as a unit, but the blue eye can only develop 
as a of the whole system to which it belongs." 
Here І am-in fundamental agreement with the views ex- 
pressed by Dr. Myers. Just as the developed character 
cannot exist apart from the organism to which it belongs 
—you cannot separate the serration from a leaf margin 
or the shape of the nose from that organ—so in the 
germplasm the various structural elements making 
up the co tion, though each produces its own 
effect through chemical action or structural arrange- 
ment, are interdependent in the system to which they 
belo Mendelian inheritance consists in the sub- 
stitution of one such unit for another which occupies 
the corresponding position in the architecture of the 
germplasim. 

The phenomena of heredity are made possible by 
these structural ents within the o 
the body being composed of cells each with its nucleus, 
that nucleus containing two sets of chromosomes of 
corresponding structure, one derived from each parent, 
Thus are we woven out of the warp and woof derived 
by mitotic division from two parental sex cells, making 
a garment infinitely finer in texture and more ; intimately 
blended in its structural elements than any fabric. 
Vet the fact remains that these elements maintain 
their identity and usually segregate out again sharply 
when new germ cells are formed. 

The orderliness of- development in its minutest 
details, the interrelations and interfunctionings of the 
chemical and structural elements as they arise, impress 
S biologist deeply with their regularity and 
stability. The phenomena of individual development 
are thus as remarkable in some respects as those of 
evolution itself. In heredity all these potentialities 
of the o must pass over the very narrow 
bridge of the two germ cells, one of which contributes 
little more than a nucleus. How this miracle of 
orderly development is accomplished we can only 
dimly picture in detail. But the ubiquitous facts of 
heredity continually emphasise the amazing orderli- 
ness of development. 

It is sometimes stated that the clear-cut segregation 
which is so characteristic of Mendelian heredity a роз 
only to abnormalities, and that normal cai in 
specific differences do not follow such laws. The in 
that related species often differ visibly in their chromo- 
some equipment certainly leads to many departures 
which may more or less completely obscure Mendelian 
phenomena in De Vries formerly took up 
the position that es and varieties differ in their 
behaviour on crossing. But there is nothing in the 
more recent work to show that such differences as 
exist are really fundamental in our present point of 
view, although they are certainly important. Variety 
differences are often single sharp units, while specific 
differences are more apt to represent " accumulations 
of many, often multiple, differences, or chromosome 
differences which have come about in other ways than 
by simple Mendelian mutations. Interspecific sterility, 
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however, all too frequently prevents crosses being | of defining and determining mental characters, "pro- 
made from which evidence of the nature of the differ- | gress in the study of mental inheritance has been 
ences. could be obtained. There is some evidence, | retarded. Probably few chologists would now 
however, both in animals and plants, that in related | deny the fact of mental inheritance, but ем 
species the germplasm js similarly constituted. must look to them for an analysis of the mind which 
In the case of man, there is no evidence that the | will enable us to determine what are the units which 
process of inheritance of racial ‘characters differs in | are really being inherited. Psychologists themselves 
any. important respect from that of abnormalities. | are only beginning to consider. ‘these questions. 
In eye colour—a typical racial character—blue and McDougall's work has been most useful in the pre- 
brown have long been regarded as a Mendelian pair, | liminary analysis of mental differences from a biological 
and ‘while different degrees of brown exist, there is | point of view. 
evidence that each segregates sharply from blue. In When Galton began his studies of mental inheritance 
my book “ Heredity and Eugenics” the inheritance | the faculty psychology was current, and he naturally 


of a large number of abnormalities was considered, | made use of its. conceptions. But now that the 
each following its own Mendelian law. conception of the mind аз made up of faculties has 

More recently I have considered the inheritance of | become obsolete and various other methods of analysis 
racial differences? in man. Here multiple factors | have taken its place, we still need an analysis of the 


appear often to be characteristic, as in skin colour and | mind which be more biological in its characterisa- 
stature. But everything indicates that inheritance | tion. McDougall writes of the “structure of the 
of stature and cephalic index follows the same rules | mind," but scarcely in the sense in which a-biologist 
as the inheritance of size and shape in other organisms: would hópe to see the term used. 
Present knowledge indicates that the size factors in There appear to be two possible lines of approach 
man differ in no important respect from those of 
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to & biological analysis of the mind from an hereditary 
rabbits or even of plants. Moreover, there is every | point of view: (1) By the study of mental evolution; 
indication that in interracial crosses, where stature | (а) by comparison of the mentality of related individuals. 
and cephalic index are usually regarded as racial | Аз regards mental evolution, the study of animal 
. ‘diagnostic features, the laws of inheritance of these | behaviour shows that increasing complexity of the 
differences are exactly the same as within & single | nervous system is paralleled by increasing mental 
human family. The more recent investigations indi- | complexity or powers of reaction. This is clear to 
cate that far too much importance has been attached | any one who compares, for example, a Paramecium, 
to.cephalic index as a racial character, and the same is | a'starfisb, and an ape. Elliot Smith has pointed out 
true to a lesser extent.of stature. But it will be some in some detail how the mental evolution of man 
time before а satisfactory analysis of head shape in | himself has taken place through increasing complica- 
terms of size and shape factors can be attempted. tion in the structure of the Een. The mind has 
Turning now for a moment to mental inheritance, | become an instrument for the recognition, confluence 
I do not propose to discuss any of the philosophical | апа co-ordination of relationships. 
views of the relations between mind and y,|  Tbat many mental differences are the result of 
although I am inclined to adopt some such inter- | germinal variations arising in the nervous system 
xetation as that of Lloyd Morgan, namely, that the | is indicated by such extreme cases as (a) tumbler 
e of the o can equally be viewed as a system | pigeons, (b) a race of goats which becomes partially 
of pbysiological or of mental events, without solving ysed when frightened, and (с) in man, feeble- 
or attempting to solve the problem of their inter- | mindedness. It is questionable in how far any other 
“relations the one to the other. But from the biological | source of mental variations is required to explain 
point of view, as Prof. Dendy wrote, “It is only in | mental evolution. The cases cited are semi-patho- 
‚ во far as they are related to the brain should prefer | logical, but the smaller, normal differences which 
: to say the nervous system] that the discussion of the | have been less studied are likely to show similar origin 
. inheritance of mental characters can have any mean- | and hereditary behaviour. | 
ing." The analogy which is sometimes drawn between There are no doubt many ways in which the 
. heredity and memory is really an attempt to explain | buman mind can be analysed and its elements classified ; 
the less obscure by comparison with the more obscure, | but I believe.it will be found with mental, as with 
or from the point of view just expressed it represents | physical, inheritance that the only way to deterntine 
a jump from the physiological to the mental inter- | what are the inherited units is ‘by comparing the 
` pretation instead of adhering ‘Consistently to one. or | mentality of-parents with that of their children and 
; the other. А Р relatives. The difficulties of such comparison are оѓ 
In one sense mental and physical inheritance are | course increased by the facts of proximity and imitation. 
on exactly the same basis, for in both cases inheritance | But the differences which appear will often be more 
can only be determined by comparing parents with significant than the similarities. We have already 
ring or the latter with each other, and noting | seen that studies of physical heredity require that the 
К and differences. Such comparisons lead | organisms should develop in a similar environment. 
to the clearest evidence of mental inheritance. But | Obviously the same is true of mental inheritance ; 
it should be -recognised that рне of the fact | but as individuals develop they choose their own 
of inheritance is one fiu and explanation of how it | mental: environment according to their inherited 
comes about is quite another. One to the difficulty = ay, ТИКО + 
КА ^" appears с fagnmg' пай cert 
rie ibis Baetis, калкы Iden" Joun Roy. 1000р. insects and хаоса кой оек dials Jas aciei а MONT away COUR рио 
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tastes and aptitudes. In the biographies of great 
men it often appears that escape from their early 
environment was their only means of finding self- 
expression for their inherited mental ae 

From the point of view I am , mental 
inheritance is just as real as piara т eritance, 
and a suitable mental environment is just as necessary 
far the development of mental characters ds a suitable 
physical environment is for the development of physical 
characters. Further, the mental environment is 
extremely complex and intimate in the way it im- 
pinges upon the developing individual One of the 
remarkable things about organisms, however, is the 
stability they often show under altered. conditions of 
development, and this appears to be as true of mental 
as of physical characters. Mental tests apparently 
show that inherent intelligence, for example, does not 
develop or grow with the growth of the individual. 

Another method by which mental inheritance has 
been studied is by the comparison of the mentality 
of identical twins. Galton, the pioneer in this field, 
cites many remarkable cases of such similarity, in 
some of which the twins were separated. More recently, 
many cases have been studied in some of which the 
separation took place at an early age, making it 
possible to study the effects of differences in upbringing 
upon the mental development and the innate abilities. 
While the mental environment is by no means negligible, 
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and is often profound in its effects on the early develop- 
ment of the mentality, yet it seems clear that innate, 
i.e. inherited, differences persist, which are little if 
at all affected by the circumstances of life. 

There is another matter which, I believe, adds 
greatly to the complexity of human behaviour. In 
1923 I first suggested that when the individual is 
germinally heterozygous for a pair of -contrasted 
character traits, they may both come into expression 
in his activities at different times. Indeed, this 
appears more likely than that there should be complete 
dominance of a mental character over its allelomorph. 
I am now looking upon traits of character as different 
methods of reacting in given circumstances. Since 
every one is doubtless heterozygous for many such 
character differences, this would help to account for 
some of the complexities as well as inconsistencies 
in human behaviour. Cases of multiple personality 
are possibly to be explained as more extreme examples 
of the same kind. 

Finally, I should like to reiterate that what is most 
required now in the study of mental inheritance is | 
an analysis of the mind by psychologists from an 
inheritance point of view. Psychologists have been 
so engrossed with the mind as such in its manifold 
activities thet they appear to have neglected the 
kind of comparative psychology of individuals which 
is necessary for this purpose. 


The Relation between Velocity of Wind and Wave. 


IV Pe жап вво an investigation, was (begun Бу 
me to determine the relative velocity of wind 
and wave in deep water when the former has operated 
for a sufficient time to produce a constant condition, 
and with sufficient sea-room. The results are given in 
the Quarterly Journal of the Royal Meteorological Society 
for April last, and, at the invitation of the Editor of 
NATURE, some of the poipts of interest are brought 

together in this article. 

The relation between velocity and period of deep-sea 
waves given by the ordinary formula for waves of 
«infinitesimal height, namely, vel in statute miles 
рег hour = period in seconds multiplied by 3:495 agrees 
with that observed for ocean waves of conspicuous 
dimensions ! sufficiently for the discussion of phenomena 
so numerous and i 

By timing the rise and fall of spots of spent foam 
upon the water, it is possible to determine from on 
board ship the period of both the wind-waves and of 
swell running at the time, whether ing or con- 
current. ‘Employing this method I have never recorded 
waves with a speed greater than that of the wind, as has 
been done by other observers, an anomalous result which 
І attribute to mistaking a heavy swell for the wave when 
they are concurrent. Observations on a river at tum 
of tide, when the foam-spots were carried by the 
current first down-wind and then up-wind, have shown 
PORE fu Ld 
magnitudes concerned.* 


1 See the author in Jour. . бос Arts, Nov. т, 1914, “ Ocean Waves,” 
and the Field, Feb. 1 койа, 1915, “'Тһе of Waves at Sea." 
1 Seo papers by Serie Method of vcn bs 
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By Dr. VAUGHAN CORNISH. 


In the course of & voyage between Trinidad and 
Ushant, in very deep water all the time and free from 
considerable currents on every day but one, the speed 
of the waves was compared with the average speed 
maintained by the wind for оме hour or more, as recorded 
by а Robinson anemometer fully exposed upon the 
bridge. When there was no crossing swell to interfere 
with the development of the waves, their speed was 
only 1-85 statute miles per hour less than that of wind, 
which had а sustained average velocity of 20 miles per 
hour. Thus there was blowing over the wave-crests 
only a ‘light air,’ the ‘force 1’ of Beaufort’s scale, 
sufficient to drift the smoke issuing from a chimney 
but not strong enough to give direction to a wind-vane. 

When hove-to in the Bay of Biscay in the storm of 
December 21, 1911, I determined соко of Ње 
waves as 47-15 miles hour, when the ity of the 
wind, according to the logged Beaufort number, was 
52:5 m.p.h. During the exceptionally stormy winter 
of 1898—99, when I was living within sight of the beach 
of Bournemouth Bay, the greatest period of a long- 
sustained series of breakers was 19 seconds, co nd- 
ing to a speed in deep water of 66:4 m.p.h. This was 
recorded on the afternoon of December 29. Gales in 
the North Atlantic from December 25 to December 29 
were logged at 11 and 12 of Beaufort's scale, which 
correspond to wind velocity of 68 and greater than 15 
miles per hour tively. The greatest wind velocity 
on land during this winter, as recorded by instruments, 
was 70-76 miles per hour sustained for one hour. 

The breakers above referred to, which were 139 in 
number and occupied of an hour in 
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of а few breakers with longer period, corresponding to 
a deep-water speed of 69:5. m.p.h. The interval 
between the begmning of the first and the end of the 
last was 52 minutes, which strongly suggests that 
they were waves from the squall-struck portions of 
the stormy sea which outran their neighbours. The 
time occupied in arrival by the individual groups was 
from x to 2 minutes, which is normal for the duration: 
of & short The figures so far given suggest 
that the maximum speed of waves is somewhere about 
тз that of the wind as maintained for one haun 
and that a squall lasting for a minute or two can 

Dd which have already been developed. Onge 
when the waves were flattening down in a dying storm 
in the North Atlantic, I actually saw a travelling squall 
increase by some feet the height of the few waves, 
subject to its force. 

The observations during the Bue-sréathér voyage on 
which an anemometer was used provide important 
evidence of the effect of crossing swell in hampering 
the development of waves by wind. The restriction 
of height was palpable to the eye. The restriction of 
speed was measured. With no swell, or with a con- 
current swell, as in the Trades, the speed of the wave - 
was only 1-85 m.p.h. less than that of the wind, but with 
а swell following obliquely the difference was ' 3125 
m.p.h., and when crossing at right angles or meeting 
the waves, 7:2 miles per hour. 

A result of practical importance to seamen and 
meteorologists emerged from the observations on days 
of crossing swell. When this was: oblique to the waves 
the curl, or break, on the water wás considerably 
deflected and therefore ceased to bea trustworthy indica- 
tion of the direction of the wind. 

The following explanation is suggested of the effect 
of swell to hinder the wave-making action of wind. 
When there is no swell and the waves have attained 
considerable steepness a series of travelling eddies 
is established in the adjacent air with permanent 
‘undulations above, and this arrangement nurses the 
waves. If, however, a swell be also running, the 
pattern of the “inequalities 
continually deforming the superimposed air, and 
making its action irregular. If the swell meet the 
waves, the pattern undergoes rapid change, and the 
thythmic action of the wind is greatly hindered ; if it 









follow the waves their pattern changes slowly and -the 
rhythmic action of thé wind is less impaired. When 
the swell-cuts squarely across the waves the surface is 
patterned in cups and cupolas instead of ridges and 
furrows, which tends to set up air-whirls with vertical 
instead of horizontal axis, a condition which imposes 
an additional hindrance to wave- 

The extent to which swell kept down the waves when 
crossing obliquely or squarely suggests that the rapid 
rise of waves on large lakes is not solely due to 
peculiarities of local winds but is aided by the fact 
that no residual swell hampers the action of the wind, 
as usually happens when it comes оп їо blow at. sea. 


There is one condition at sea; however, when the 


development of waves is more rapid than in lakes, 
namely, when it comes on to blow in the direction of 
the swell already running and with a speed greater than 
that of the swell. This was the condition which so 
quickly created the huge regular waves of December 
21, 1911, ш the Bay of Biscay. 


OBSERVATIONS BETWEEN TRINIDAD AND USHANT. 


(Speed of wind as maintained for about one hour measured 
by Robinson anemometer ) 


DrrrERENCES OF SPEED BETWEEN WIND AND WAVE,, 
GROUPED ACCORDING TO DIRECTION or SWELL. 
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Mars in 1926. 


By Dr. W. H. 


d present apparition of Mars is, for observers 
in the northern hemisphere, the ові favour- 
able that has occurred for many years. The planet, 
which was at opposition on November 4, made its 
closest approach to the earth on October 27, on which 
date its distance was approximately 42,600,000 miles 
and its apparent diameter 20°-4. On August 22, 1924, 
the distance was’ 8,000,000 miles less and the apparent 
diameter so great as 25'-1 (practically the maximum 
possible), but on tbis date the planet, at its greatest 
altitude, was not more than 21° above the horizon of 
London ; whereas, on October 217, 1926, it crossed the 
meridian at an altitude of 53°. This Increase of 32° 
was more than sufficient to make up for the shrinkage 
in apparent diameter, with: the result that observers 
in-Great Britan have, i in general, been able to óbtain 
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more satisfactory views than at the closer кыйгай of 
two years ago. Not until 1941 will there occur an 
jdn favourable combination of altitude and apparent 


lcs dou: as in 1924, it is the southern hemisphere of 
Mars that is presented most favourably for observa- 
tion, and this always happens at close oppositions of 
the planet. The Martian season at the time of opposi- 
tion was not, however, quite the same on each occasion. 
In 1924 the planet was most favourably placed for 
observation during the early summer of its southern 
hemisphere, wheress in 1926 the summer solstice of 
this hemisphere occurred more than two months before 
opposition, so that we have & satisfactory seasonal over- 
lap in the observations made in the two years. 

The results of this overlap have been very evident 
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this year in the reduced size of the South Polar cap at 
the date of opposition, and also in the more advanced 
development of the usual seasonal changes in the dark 
markings. These es, both of colour and intensity, 


are now firmly established facts, and can be predicted 
with considerable accuracy. But almost more interest- 
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ing are those less regular changes of form and intensity 
which have not yet been found to conform to any 
definite law. They thus provide an element of variety 
in our observations of the planet, and, as they are often 
on quite a large scale, afford opportunities of useful and 
interesting work to the possessors of moderate-sized 
telescopes. 

Several changes of this kind have actually occurred 
since 1924, and some of them have been sufficiently 
extensive to be visible with quite small instruments. 
Figs. 1 and 2 show two of the more conspicuous altera- 
tions that have so far been noted. Just below the centre 


of the disc in the two views forming Fig. ris а dark 


belt-like This, the Sinus 
Sabaeus, is nearly always & con- 
spicuous feature; but above it, and 
separated from it by & lighter strip, 
is another dark streak, known as 
Pasdorae Fretum, which is subject to 
marked changes from time to time. 
It will be observed that, whereas in 
1924 it was faint and tapered towards 
the left, it was in 1926 much darker 
and approximately of the same 
breadth throughout. So far as the 
increase in intensity is concerned, 
the change is partly of a seasonal 
character, though the darkening took 
place earlier in 1926 than in 1924. 
But in the latter year the marking 
never attained quite the same 
breadth, so that to this extent the 
change is anomalous. More strik- 
ing still has been the change observed in Solis Lacus, 
shown in Fig. з. This marking, which lies in a 
region often referred to as the “ Eye of Mars," will be 
readily recognised on both sketches just above the 
tente Of the dc. Treiler in the size and 
outline of the Lacus have occurred several timés during 
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the past century, but for some years now it has generally 
appeared roughly pear-shaped, with a thick ‘ stalk’ 
connecting it with the dark areas on the left. It was 
of this shape in 1924, as indicated by the first sketch, | 
but since then a complete transformation of its outline 
has taken place. This, as will be seen, has been 
brought about by a wide extension 
of the free end of the ‘pear’ in a 
northerly direction, and this ex- 
tension is much deeper in tone than 
was any part of the marking in 1924. 
Further, minor changes in the neigh- 
bouring regions will also be noted. 

A satisfactory explanation of such 
gross changes as these, affecting 
thousands of square miles of the 
planet’s surface, cannot at present be 
advanced ; but if we assume, as now 
seems reasonable, that the dark areas 
of Mars represent tracts of vegeta- 
tion, it appears possible that the 
irregular effects observed are due 
to seasonal abnormalities, such, for 
example, as the occurrence of 
unusually wet or dry summers. 

There is need, however, for more 
study before we can reach confi- 
dent conclusiens upon the matter. Fortunatel in the 
observations necessary are not of great d 
being in fact well within the range of the instru- 
ments commonly at the di of amateurs. In 
the writer’s opinion, much valuable time and trouble 
has been wasted in the past in attempts to observe and 
delineate the more minute details of the surface of Mars. 
Such £ne detail can at the best be only imperfectly seen 
in common instruments, and there 1s room fcr much 
difference of opinion as to its precise nature. On the 
other hand, the extensive modifications of outline and 
intensity already described are quite beyond all ques- 
tion, and present to us а most interesting problem to 





Fra я —Aspeots of Mars, October 1924 and October і showing cbangea in the 
peal nr SE 


which there is good hope of an ultimate solution. 
Observations made on these lines will increase in value 
with the lapse of time, and will for many years to come 
provide profitable work for much smaller instruments 
than were at one time thought necessary for a successful 
study of the planet. 


чч —— MÀ fx 


ov vom 


ml 


Lo cx ver 


-€—— M npo 


News and Views, 


“Lorn BALroum presided at the first meeting of the 
Imperial Conference Research Sub-Committee held 
on October 25. In his opening speech he re-empha- 
sised the points made in Mr. Amery’s address to the 
Empire delegates the previous week. Research is 
more important to the British Empire than to any 
other great power. The Empire in its different parts 
is confronted with а bewildering variety of problems 
of almost Ба па complexity, the solution of which 
depends upon the success of the efforts of a consider- 
able body of research-workers and the effective co- 
ordination.of their work. Reference was made to the 
co-ordinating machinery already developed, in which 
the Department of Scientific and Industrial Research, 
the Development Commission, the Medical Research 
Council, and the Royal Society participate. Much 
of the work undertaken by those bodies 1з of interest 
to the ‘Dominions and Colonies, but it is an open 
question whether the existing machinery 1s adequate 
to the needs of the tropical countries‘ of the Empire 


* with their special needs and problems. Representa- 


tives'of the Dominions followed Lord Balfour with 
accounts of the efforts being made in their respective 
countries to apply science to the solution of ther 
particular problems, the representatives of Australia 
and New Zealand paying warm tributes to the assist- 
ahce they had received from Sir Frank Heath during 
his recent visit. Mr. D. T. Chadwick said that the 
devolution of larger powers to the Provinces in India 
had been a serious obetacle to the effective co-ordina- 
tion of research. Mr. Ormsby-Gore, who wound up 


' the discussion, spoke of the isolation of the research 


workers in tropical colonies of Great Britain, their 


' difficulties of inter-communication, and their depend- 


ence on the prosecution of research in the Dominions 
and Great Britain, and the more effective distribution 


. of the results obtained. There 15 a scarcity of всіеп- 
. tific investigators іп the tropics, to remedy which he 


urged tlie provision of more highly paid posts such as 
would induce promising scientific workers to enter the 
Colonial Service. 


| Ат the third meeting of this committee Mr. J. W. 


' Dulany gave an account of the progrees of research 


work in the Insh Free State. He was followed by 


' Sir William Clark, Comptroller-General of the Depart: 


ment of Overseas Trade, and Dr. А. ҮҮ. Hill who 


, described respectively the functions of the Imperial 


Institute and the Royal Botanic Gerdens, Kew, in 
connexion with Empire research. The reference made 
to the potentialities of the Imperial Institute as а 
co-ordinating centre for imperial activities in scientific 
research is welcome in view of the sceptical attitude 


6f some of the Dominion representatives regarding 


its work and functions expreesed at the meeting of 
the Imperial Conference held in 1923. The Institute 


‘has -been persistently starved for funds, the con- 


tributions of the Dominions and the Tropical Colonies 

having been niggardly in the extreme; its scientific 

staff has met with every kind of discouragement for 

years, having been inadequately paid, given no 
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security of tenure, and forced to work with inadequate 
laboratory accommodation ‘and equipment; and 
much of the work for which it was origindlly intended 
has been handed over to other bodies, e.g. the Imperial 
Entomological Bureau and the Imperial Mineral Re- 
sources Bureau. Nevertheless, it has a nuclèus staff, 
the members of which have striven for years in the . 
face of these various difficulties to investigate the 
problems in connexion with the utilisation of the 
plant and mineral resources of the Empire and to 
act as а clearing-house for Imperial researches. Pro- 
perly endowed it could become a very important 
factor in the co-ordination of Empire research, and 
it 18 to be hoped that the awakening of the Dominions 
to the importance and meaning of scientific research 
means that they will be prepared to give this institu- 
tion the support it deserves. 


' Tux speech on Empire air transport by Sir Samuel 
Hoare, Secretary of State for Air, at the Imperial 
Conference on October 28, may be taken as giving 
the collective views of his engineering staff. It 
would be interesting to have individual opinions, and 
to compare their sum with their resultant. With 
regard to fighting forces, the need for aircraft is a 
chose jugés; every belligerent will acquire the most 
numerous and effective aircraft it can get, from its 
own or neutral industry, for scouting, bombing, and 
fighting. Civil air transport has been proved over 
во wide а range of conditions that its extension to an 
Empire network is practically a question of finance. 
Airship service in war seems to be ruled out by the 
restriction that an airship must never come within 
range of an aerodrome or an aeroplane carrier. With 
regard to civil transport by airship, the record of 
service is adverse to the hope that even lavish 
expenditure will maintain regular services over 
Empire routes, and a schedule of 2} days to Canada, 
5 days to India, 6 days to Cape Town, 11 days to 
Anstralia, and 13 days to New Zealand, seems to 
outrun present knowledge. The technical staff con- 
cerned is working hard to reduce the difficultiee 
inherent in the design of these vast structures, hghter 
than the turbulent atmosphere which sustains and 
buffets them, but the increase of size and change of 
form, by which it is hoped to solve some of the pro- 
blems, demands extrapol&tion far beyond previous 
experience. 

FoLLOwING the address of the Secretary of State 
for Air to the Imperii Conference, interesting 
accounts were given by the Dominion premiers and 
the Under-Secretary of State for India of the develop- 
ment of the air services for which they are responsible. 
The progress which has been made since the last 
Imperial Conference appears to be most gratifying 
and opens up romantic possibilities. It was evident 
that these appealed strongly to Mr. Amery, who 
summed up the discussion. He drew a picture of the 
isolated white worker in the tropics making business 
calls in his own aeroplane and flying to a bungalow in 
the nearest hills for a week-end rest. He remarked 
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on the potentialities of the aeroplane in connexion 
with forest, fishery, and geographical surveys. The 
use of aeroplanes for the extermination of insect pests 
in the American cotton plantations atea opened- up 
the posmbility of its extended use to the extermina- 
tion of the tsetse fly in Africa. Не struck a welcome 
note when he mentioned the discoveries which have 
been made from the air of long-forgotten cities, an 
old sacrificial way to Stonehenge, and archzological 
treasures in Sind, remarking that the use of the 
aeroplane in archeological research, one of the least 
material of researches, is not unworthy of the notice 
of the British Empire. , 

Тнк first department of anthropology in Australia 
has just been established in the University of Sydney. 
Funds for this purpose have been provided by the 
Commonwealth Government and the Governments of 
the various Australian States. Prof. А. К. Radcliffe- 
Brown, for some years past professor of social anthrop- 
ology in the University of Cape Town, has been 
appointed to the new chair and took up his duties at 
the beginning of July. Provision has been made for 
including anthropology as a subject for the B.A. and 
M.A. degrees, and it is also proposed to offer a diploma 
in anthroplogy similar to that offered at Cambridge. 
Plans are being made for a special course of training in 
anthropology to be given at Sydney to cadets entering 
the Administration of the Mandated Territory of New 
Guinea. Special courses are also being provided for 
officials in New Guinea and Papua, missionaries and 
missionary students, and others who are unable to 
attend the University for a year and therefore cannot 
take the full diploma course The Rockefeller 
Foundation has placed at the disposal of the Australian 
National Research Council a stim of money for an- 
. thropological research in Australasia. The funds to 
be released in any one year are to be determined by 
the amount contributed for anthropological studies 
from other sources with a limit of 20,000 dollars a 
year. The Australian National Research Council 
has appointed a committee on anthropological re- 
search to advise on the expenditure of these funds, and 
plans are now in active preparation for carrying out 
researches in physical anthropology and ethnology. 

THe report on the excavations at Lubaantun, 
British Honduras, on behalf of the British Museum, 
recentiy.presented to the Trustees, of which a summary 
appeared in the Times of October 28, makes interest- 
ing reading. It is more than likely that this site will 
prove one of the most important in Central America 
in its bearing on the obscure question of the origin and 
early history of Maya culture. “Not only 1s the site 
the largest, but it 1s also probably the earliest of Maya 
centres. Its extent, and the number and size of its 
buildings, including the hillside terraces which aroused 
‘so much interest when first reported, demand a very 
high antiquity for the period of its inception The 
work must have been continued over a very long time 
as well as required the efforts of a numerous and highly 

organised population. Further, the pottery and the 
plaques and figurines from surface finds correspond 
with the artistic style of “ Early Maya” on such 
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early sites-as Сорап and Quirigua, obviously a.product 
of a long period of development, so that when the 
lower strata at Lubeantun are excavated, discoveries 
illuminating for the early history of the Maya шау be 
expected. In many respects the Lubaantun site has 
proved to be unique in Maya culture. Of the four 
styles of architecture found on the site, one style of 
building which employed huge blocks of stone, large 
enough almost to justify the title ' megalithic,’ was 
not hitherto known in Central America, though it 
occurs in Pern; while a so-called ‘in-and-out’ style 
ig new in American architecture. 

SENATOR MARCONI gave a very interesting James 
Forrest lecture to the Institution of Civil Engineers 
on October 26, when he discussed radio communica- 
tion, with special reference to waves of short wave- 
length—that is, to high-frequency waves. Itiscommon 
knowledge that the ether is becoming very congested 
with radio waves of certain frequencies. It is neces- 
sary, therefore, in order to utilise radio communication 
to the utmost, to extend the range of commercial 
frequencies It was first pointed out that many uses 
can be made of radio waves, particularly in controlling 
mechanisms such as targets, torpedoes, and aeroplanes 
at a distance. It is probeble also that electric power 
wil soon be transmitted through the ether over 
moderate distances. The difficulty that has to be 
overcome is to project the waves ın a parallel beam 
во as to minimise the dispersion and diffusion of the 
energy into space. A few years ago, radio engineers 
were much more confident about their formule than 
they are to-day. Applying them logically, they found 
it necessary to use very large amounts of power and 
enormous and expensive aerial systems to ensure 
communication to great distances. Consequently the 
high working costs prevented any substantal reduc- 
tion in telegraph rates. Senator Marconi said that the 
whole theory and practice of the art is being revolu- 
tionised. Untl quite recently long-distance trans- 
mission was carried on exclusively by employing 
wave-lengths lying between 8000 and 30,000 metres 
(375 to ro kilocycles per sec.) The Post Office 
Station at Rugby, for example, uses waves having 
frequencies of 16 kilocycles per sec. The total 
power used at this station is 1400 kilowatts. Many 
similar stations are operating in other parts of the 
world, their cost being of the order of 500,000/. 

_ For the last ten years Senator Marconi, with the 
help of Mr. C. S. Franklin, has been experimenting with 
high-frequency waves. In 1923 and 1924 very satis- 
factory results with waves having 3260 Inlocycles 
per sec were obtained. It was found that the 
daylight range steadily increased as the frequency of 
the waves was increased, the absorption decreasing 
very rapidly the higher the frequency was made. 
These results, Marconi said, cannot be explamed 
merely by refraction, as the received over 
world distances are thousands of times stronger than 
indicated by the refractive theory. The Australian 
tests showed that with 9370 kilocycles per sec. it 
was possible to communicate for more than 23 
hours out of the 24. With these high-frequency 
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waves the dimensions of the aerials and reflectors 
are reduced proportionately &nd very httle power is 
required. The Marconi Company has been given the 
contract to make high-frequency stations for Imperial 
communications. At the Bodmin station for com- 
municating with Canada, thermionic valves generate 
the necessary high-frequency currents of 11,500 kilo- 
cycles per sec. Communication with Canada at the 
rate of 2500 letters per minute over the whole circuit 
has been maintained for hours at а time With these 
waves ‘atmospherics’ interfere very little. Even 
thunderstorms in the vicinity of the receiving station 
only cause interference when they are inside the 
angle of the receiving reflector. The high-power low- 
frequency stations in Great Britain are receiving and 
-transmitting to America at an average speed of 
‘twenty words per minute for 18 hours a day. The 
low-power high-frequency stations, however, can work, 
at least five times as fast over the same distance 
and for the same time. We are yet a very long way 
‘from being able to utilise radio waves to anything lke 
their fullextent. Their range of usefulness can be very 
greatly extended, and this will occupy the attention of 
engineers for many years to come. 


. A VALUABLE survey of the development and present 
position of the chemistry of the proteins was afforded 
on October 28 to fellows of the Chemical Society, 
when Prof. S. P. L. Sfrenson, of Copenhagen, delivered 
the Hugo Müller lecture. The work of Mulder, of 
Proust and Braconnot, of Liebig, of Cramer, and of. 
Hopkins and Cole on the composition of protein 
substances was mentioned ; Emil Fischer’s view that 
they consist essentially of amino-acids united by 
-CO -NH- linkings for many years formed the general 
foundation of all such researches, but recent work 
invites a modification of that conception. Prof. 
Serenson 15 of opinion that conclusive evidence in 
favour of Troensegaard's pyrrole-ring structure is 
Jacking, although it 18 clear that linkings other than 
those of the simple peptide type are present. It is, 
in fact, highly probable that some part of the nitrogen 
is present in heterocyclic structures, probably 
diketopiperazine rings. The observation, however, 
that none of the usual proteolytic enzymes attack 
whilst polypeptides are readily 
decomposed by erepein, supports Abderhalden's con- 
‘tention that the diketopiperazine section of the 
protein molecule probably exists in a labile, tautomeric 


" form, a consideration which the lecturer discussed in 


some detail. Further, he said, it is absolutely neces- 


* gary to submit to closer examination the question as 


to how compounds having the assumed structure will” 
behave towards proteolytic enzymes before attempting 


* to reach decisive conclusions regarding the constitution. 


_of protein substances. Such investigations are being 
' carried on by Waldschmidt-Leitz and his collaborators. 


Pror. SØRENSEN turned next to the problem of the 


< characterisation of individual proteins, in which small 
‘differences in the elementary composition are of 
"relatively great importance. 


So, also, it is essential 
to distinguish between integral constituents and.ad- 
. herent or loosely-bound substances. Linderstrgm- 
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Lang has succeeded in obtaining casein fractions 
containing different amounts of phosphorus, naturally 
raising the question whether it is poesible to prepare 
casein free from phosphorus, yet still able to give the 
rennin reaction. In egg-albumin the phosphorus con- 
tent is practically constant, and that element appears 
to be intimately associated with the rest of the 
molecular complex; but only a small part of the 
'coagulable phosphorus of the serum-proteins is 
precipitable by alcohol. Hence it appears that the 
phosphorus is but loosely associated with the serum- 
protein complexes. Purification of the two proteins 
concerned by precipitation,with alcohol at – 4° gives 
results entirely in harmony with this conclusion. 
Prof. Sgrensen’s estimate of the molecular weight of 
the egg-albumin molecule is 34,000, corresponding 
with about 380 nitrogen atoms. By the application 
of electro-analysis to egg-albumin solutions, it is 
possible to reduce the phosphorus content to a value 
not far removed from that required if one phosphorus 
&tom is present in such & molecule. Similar results 
have been obtamed by long-continued storage in ice. 


TuE Zentralanstalt for meteorology and geo- 
dynamics at Vienna was founded іп 1851, at the 
instance of the Vienna Academy of Sciences; the 
seventy-fifth anniversary of the Institute therefore 
falls this year, and at the suggestion of the Director, 
Dr. Е. M. Exner, the Academy has celebrated the 
event by issuing a Festschrift dedicated to the In- 
stitute. The volume, of about 200 pages, containg 
I3 papers by Austrian and German geophysicists, 
among the authors being Ficker, Exner, W. Schmidt, 
A. Wegener, Defant, Conrad, and A. Wagner. Wegener 
describes observations of twilight bows and zodiacal 
light made in Greenland in connexion with J. P. 
Koch's expedition of 1912—13; the last twilight bow 
appeared to be produced by the atmosphere at a 
height of not less than 700 km., an elevation un- 
paralleled among atmospheric phenomena except by 
the aurora. The other papers, too numerous to 
summarise, are mainly meteorological, but there is 
one relating to variations of seismic activity ın regions 
of folding, and another on the influence of the earth’ A 
rotation on the course of rivers. 


THERE are now two international ПРЕ ЕТИ 
which deal with meteorology: the International 
Union of Geodesy and Geophysics and the Inter- 
nationa] Conference of Directors. By mutual arrange- 
ment, the former concerns itself onty with the scientific 
side of meteorology, while the practical application is 
left entirely to the latter. The Conferences of Directors 
are held every six years, and at each & number of 
Commissions is appointed to deal with various aspects 
of practical meteorology, membership of which is not 
limited to members of meteorological services. Eight 
such Commissions met in Zurich on September 13-20. 
The British representatives were: Dr. С. С. Simpson, 
president of the Commission for the Réseau Mondial ; 
Lieut.-Colonel E. Gold, president of the Commission 
for Synoptic Weather Information; Dr. C. Chree, 
president of the Commission for Terrestrial Magnetism 
and Atmospheric Electricity ; Sir Gilbert Walker; 
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Sir Frederic Stupart (Toronto); Mr. C. J. P. Cave; 
Mr. C. Stewart (Pretoria); and Mr. К. A. Fisher. 
Afterwards the International Meteorological Com- 
mittee met in Vienna on September 23-28 under the 
presidency of Prof. van Everdingen (Holland). The 
following are amongst the chief decisions reached : 
A system of visual gale warning signals, for day and 
night, was adopted for all national services, and 
agreement was reached ав to the conversion of 
velocities read on anemometers into Beaufort. Num- 
pers for weather telegrams. The International Cloud 
Atlas—prepared in 1895 by Messrs. Hildebrandseon, 
Riggenbach, and Teisserenc de Bort—has for some 
time been out of print; a new atlas is to be prepared 
which will contain a new set of photographs and the 
proposed changes, for the consideration of the Con- 
ference of Directors meeting in 1929. An anonymous 
donor has generously provided funds for the purpose. 
Throughont its history the International Meteoro- 
logical Committee has had no permanent staff and 
no fonds. АП secretarial work and the publication 
of the reports of the meetings have been undertaken 
by one or more of the national meteorological offices. 
It has now been decided that the time has come to 
establish a secretariat to look after the recards of the 
Conference, Committees, and Commissions, to arrange 
the meetings, and to publish the records. 


Scrince Service, the endowed organisation that 
supplies scientific news to ephemeral publications in 
the United States, has made a new departure by 
issuing its ' Weekly News-Letter ” in printed form 
to individual purchasers. The copy before us con- 
tains sixteen pages (тоў in. x8? in.), more than six 
of which are occupied by matter relating to the 
Service and by ‘fillers,’ the arrangement being such 
that any article can be cut ont without damaging any 
other. To facilitate the indexing of cuttings, each 
article bears a key-word aboye the title and a date 
at the end. The.price is the very moderate one of 
5 dollars per annum, or то cents per copy, but teachers, 
professors, librarians, and club-leaders may obtain 
each issue for 6 cents. The idea of penetrating the 
class-room is good, and the matter should be useful 
for enlivening the teaching of science and geography. 
In style, the articles and notes are crisp and restrained, 
and although in some articles the language could have 
been simplified, as а whole they are better written 
than the scientific news items that occasionally appear 
in our daily prees. They are, however, somewhat 
marred by the headings, which betray the inaccuracy 
born of sensationalism and the love of alliteration. 
Thus, the title ‘‘ Ice Cream from Crude Oil ” is chosen 
for a description of recent work on the use of certain 
petroleam constituents as raw material for making 
edible fats and other natural products; and an article 
entitled '' Fighting Forest Fires with Weather Ser- 
vice" contains nothing about combating fires, but 
is an interesting account of work undertaken by the 
U.S. Weather Bureau in forecasting atmospheric, con- 
ditions that favour the occurrence and propagation 
of forest fires (which are stated to do 16 million dollars’ 
worth of dàmage every year). Їп а country like 
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Germany, and to a less extent the United States, 
& publication of this kind should find & good market ; 
in Great Britain, where scarcely а single scientific 
periodical is to be seen on а railway bookstall, or in 
& bookseller's shop, its chance of success would’ be 
very small, j 


Tux opening meeting of the Illuminating Engineer- 
ing Society on October 26 was, as usual, devoted to 
reports of progress and exhibits of novelties in lamps 
and lighting appliances, photometric instruments, etc. 
The summary of progress during the vacation pre- 
sented by Mr. L. Gaster contained several interesting 
items of news, such as the references to the inclusion 
of provisions requiring sufficient and suitable lighting 
in the new Factory Bill now before Parliament, and 
to the formation of an Illuminating Engineering 
Society in Holland. The address also summarised 
experiences during Mr. Gaster's recent visit to the 
Continent, where illuminating engineering 1s being 
keenly studied. In view of the widespread propaganda 
on lighting and the efforts being made in all countries 
to develop the commercial exploitation of illuminating 
engineering, the need for the maintenance of а 
scientific and impartial attitude on the part of the 
illuninating engineering societies in the various 
countries was strongly emphasised. Another lengthy 
report, read by Mr. J. Y. Fletcher, surveyed progress 
in electric lighting during the pest year. Afterwards 
there were a number of interesting exhibits. Develop- 
ments in lighting on the railways were dealt with by 
Mr. S. С. Elliot (Underground Railways), and Mr. 
А. Cunningham (Southern Railway). А new form of 
daylight-factor meter was shown by Mr. H. Buckley 
of the National Physical Laboratory, Teddington, and 
the latest model of the Holophane Lumeter photo- 
meter by Mr. H. Allpress. Other exhibits included 
the new Sheringham reflector yielding а light visually 
resembling daylight in colour, the internally frosted 
electric incandescent lamps, and some pleasing forms 
of decorative lighting units of the enclosed type. 


Wirra the control over epidemic diseases which. has 
been obtained in recent years, and with the increasing 
proportion of elderly persons in the population, cancer 
has come to be one of the most important killing 
diseases. On September 20 and the following days, 
an international conference, organised by the Amen- 
can Society for the Control of Cancer, was held at 
Lake Mohonk, New York State, and was attended by 
representatives from most European countries. The 
various papers and discussions brought out nothing 
of & very novel character, but they made clear the 
steady advance, which is being achieved in diagnosis 
and treatment, and in ап understanding of what 
cancer is. The results were issued to the public in 
the form of an agreed statement which should be 
helpful The conference says that cancer (1) is not 
contagious or infectious, (2) is not hereditary, and 
(3) can, so far аз is at present known, be controlled , 
only by attention to personal hygiene and by early 
diagnosis and treatment. The interest and co- 
operation of the lay public have done much to 
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improve general healthiness; we may hope that 
equally good results will follow in deahng with cancer. 


Юк. RUDOLF ABEL, professor of hygiene, University 
of Jena, delivered two lectures under the Chadwick 
Trust on October 19 and 20, taking as his subject 
“The Development and Present State of Public 
Héalth ut Germany." The lecturer first described 
the bad hygienic conditions formerly prevailing in 
Germany. It was only after the foundation of the 
German Empire in 1871 that practical care of health 
was developed, and the conversion of Germany from 
a mainly agrarian State into an industral one, with 
the development of the towns that followed this 


change, took place without disaster, thanks to the. 


improvements in sanitary conditions which had like- 
wise been proceeding. Public Health administration 
and ‘legislation were then discussed. The Medical 
Officer of Health in Germany is a State official paid 
by the State, but the cost of hygienic institutions and 
sanitary work is borne by the commumty. During 
the last fifty years the death-rate has diminished 
more in Germany than in England, so that now the 
two countries are nearly on а level. As regards in- 
Ífectious diseases in Germany, notification of and 


- inquiry into the cases, isolation and disinfection, are 


very simular to those obtaining in England. The 
campaign against tuberculosis is carried on by means 
of dispensaries, vistts to the family, sanatoria and 
hospitals, and by education of the people on a large 
Venereal disease increased much during the 
War, but is being dealt with by free consultations and 
treatment. Alcohohsm diminished during the War 


· owing to shortage of alcoholic beverages, but has 


' great shortage of accommodaton. 


since shown а recrudescence and 1s being combated by 


_ licensing regulations, clinics, and temperance societies, 
^' Maternal and child welfare ıs being cared for by 
* special legislation, and infant mortality 1s dechning, 


though it 1s still higher than in England. Industrial 
hygiene has been regulated in detail by many egal 
endctments. Housing conditions are not good in 
German towns; there is much over-crowding and a 
Very much is 
also being done for the social welfare of the poorer 
classes. 
Pror. W. 


J. Hussey, Associate of the Royal 


` Astronomical Society, Director of Detroit Observa- 


tory, Ann- Arbor, U.S,A., died very suddenly on 
Thursday last, October 28, in London, at sixty-four 
years of age. He had arnved from America a few 
days before, and was to have sailed the next day for 


. South Africa, where he was to have set up a 27-inch 


telescope on a site to be ари Bloem- 
fontein. 


Тне Norman Lockyer Lecture of the British Science 


- Guild УШ be given in the Goldsmiths’ Hall (by kind 
' permission of the Goldsmiths’ Company) on Tuesday, 
. November 23, at 4 Р.М , by Prof. J. S. Huxley, who will 


, take as his subject “ Biology and Human Life." 
, Tickets for the lecture may be obtained on applicaton 


E 


- to the Secretary, British Science Guild, 6 John Street, 
E Adelphi, London, W.C.2. 
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Ат the annual statutory meeting of the Royal 
Society of Edinburgh held on October 25 the following 
officers and new members of council were elected : 
President, Sir James Alfred Ewing; Vice-Presidenis, 
Dr. W. В. Blaikie, Sir Robert Blyth Greig, Prof. 
T. H. Bryce, Prof. E. T. Whittaker, Dr. James Currie, 
Dr. A. Crichton Mitchell; Gonera? Secretary, Prof. 
К. A. Sampeon ; Secretarias to Ordinary Mestings, Dr. 
A. Lauder, Prof. W. Wright Smith ; Treasurer, Dr. J. 
Watt; Cwrator of Library and Museum, Prof. D'Arcy 
W. Thompson; New Members of Council, Mr. J. W. 
Peck, Dr. J. Ritchie, Prof. К. Stanfield, Dr. А. L. 
Turner, Dr. G. W. Tyrrell. 


THe sum of 400. 18 allocated in each calendar year 
by Ше Institution of Petroleum Technologists to the 
advancement of research in petroleum technology and 
its.basic sciences, and the Council is prepared to 
receive applications for assistance from this fund. 
Applicants proposing to engage in research in a 
university institution must be recommended by the 
professor under whom they propose to work. Appli- 
cations from full members of the Institution require 
no additional support. Applications for grants from 
this fund must be received by the Secretary not later 
than December r. Application forms may be ob- 
tained from the Secretary of the Institution at Aldine 
House, Bedford Street, Strand, London, W.C.2. 


Messrs. Automatic and Electric Furnaces, Limited, 
173-175 Farringdon Road, London, E.C.r, inform us 
that they have a complete series of lantern slides, 
illustrating electric furnaces for hardening, tempering, . 
carburising, annealing ferrous and non-ferrous metals, 
glass, etc., together with component parts of such 
furnaces, automatic temperature controls, and wiring 
diagrams, connected with various forms of circuits, 
These slides are available for the use of engineering 
societies and other technical associations. 


APPLICATIONS are invited for the following ap- 
pointments, on or before the dates mentioned :—An 
assistant lecturer on electrical engineering at the 
Government Technical Institute, Insein, Burma -— 
The Secretary to the High Commissioner for India, 
42 Grosvenor Gardens, S.W.r (Novémber 15). А 


‚ Physicist to the Radio-Therapeutic Department of 


the Cancer Hospital—The Secretary, Cancer Hospital, 
Fulham Road, S W.3 (November 20). A mistress of 
mathematics and science in the training department 
of the Dow Hill Girls’ School, Kurseong, Bengal— 
The Secretary to the High Commussioner for India, 
42 Grosvenor Gardens, S.W ri (November 27) A 
lecturer in physics in the Queen’s University of Belfast 
—The Secretary (December 4). A junior technical 
officer at an Admiralty Experimental Establishment, 
with good practical knowledge of the design, manu- 
facture and testing of wireless telegraph apparatus, 

and small alterndting and direct current appliances 
—The Secretary of the Admuralty (С.Е. Branch), 

Whitehall S.W.r. An assistant chemist under the. 
Empire Cotton Growing Corporation for soll investiga- , 

tions in the Sudan—Dr. E. M. Crowther, Rothamsted 
Experimental Station, Harpenden. 
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Тнк RAINMAKER AMONG THE LOTUKO, S. SUDAN.— 
In Sudan Notes and Records, Vol. 8, No. 2, Prof C. G. 
and Mrs. Seligman have published notes on material 
relating to social organisation collected among the 
Lotuko of the Southern Sudan in the winter of 1921— 
1922. 'The Lotuko are organised into & number of 
independent terntorial groups, each including a 
num of villages and ided into clans. At its 
head is a гвіптакег (Kobw, fem. мори), who 18 
commonly referred to as '' Sultan" by any Arabic- 
speaking Lotuko. Не is the religious as well as the 
temporal head of the ipu Both parents 
of a reinmaker should “ have rain," though individuals 
with rain descent on the male side only have attempted 
to set up as rainmakers. They are not confined to 
any icular clan, but vary in different localities. 
Yet the clan gains prestige from his membership and 
his seat is looked upon as the headquarters of the 
clan. This tends to a territorial uping of clans. 
A male rainmaker succeeds to the office on the death 
of his father, but a female cannot perform rain 
ceremonies until:she 18 married to а rainmaker. A 
pool, Itarab&, has a sacred character and is associated 
with a semi-mythical rainmaker who is said to have 
lived five generations . In this pool live the 
crocodiles who are the deceased rainmakers of the 
Igago clan. A gourd of its water plays an important 
part in the rainmaking ceremony. 


Gypsy Marriace IN  ENGLAND.—Mr. T W. 
Thompson, who has been engaged in investigating 
m customs for some years, publishes in 

the Journal of the psy Lors Society, Series 3, VoL 5, 
Pt. т, the results of a detailed analysis of a number 
of records of marriages contracted in some of the 
leading gypsy famulies in the nineteenth century. 
From these it is deduced that descent in the direct 
line and common parentage are bars to matrimony, 
notwithstanding & case of marriage to a grand- 
daughter, and one of а half-brother and sister. There 
has a number of cases of marriage between uncle 
and niece, and aunt and nephew, the latter less 
uently, and usually uncles have preferred their 
ers’ to their sisters’ daughters e mating of 

first cousins has been exceedingly common in some 
families, and first cousins marry more frequently than 
second cousins. There is also a marked preponderance 
of ortho-consin over cross-cousin marriages, which 
reflects a definite tendency towards marriage within 
the family circle. On the other hand, certain southern 
groups seem to show a preference for cross-cousin 
Marriage, and generally with daughters of a mother’s 
brother rather than a father’s sister. It 1з suggested 
hypothetically that the Indian proto-gypsies bly 
practised a two-clan exogamy, such as actually exists 
among Indian nomads classed as ‘ gypsies,’ and 
that on quitting India they had а marked tend- 
ency to wed near kindred. Further, that while 
sojourning on the upland stretches between India and 
ее under the influence of Iranians and Arabe, 
ey weakened the hold of ex and ened 
the tendency to alliances [Pra lage ose ы 
Polygyny occurs sporadically and the marriage of two 
or more brothers to two or more sisters is specially 
common. Further, & polygynist's wives have more 
often than not been sisters. Formerly it may have 
been usual to wed a deceased wife's sister and for a 
young widow to wed a brother-in-law; also it may 
not have been permissible to wed a younger sister 
before an elder. In addition to the sororate and 
the levirate there is evidence for the custom which 
exists among the Santals of India by which а man 
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might cohabit with luis wife’s sisters before their 
marriage. ў 

Tue Insect FAuNA or THE DUTCH East INDISS.— 
Two receat supplements to Trewbha, the official 
zoological jo of the scientific institutes at Buten- 
zorg, are of interest to entomologists. The 
Suppe. to vol. 6 Ора 1926) 18 devoted to ап 
extensive monograph of the Tabanid flies of the 
Dutch East Indies by Dr. J. H. Schuurmans Stek- 
hoven, jr. This work forms a bulky volume of 552 
pages with 18 excellent three-colour process plates of 
representative species. The fact that certain Tabanids 
play a significant part in the transmission of the 
disease known as ' surra ’ has evidently prompted the 
large amount of study and collecting t has been 
entailed in the production of this important mono- 
graph. It is probable that Tabanus striatus is the 
moet ent mechanical transmitter of that disease 
in the East Indies, but it is very uncertain whether 
or not other species and genera of these blood- 
sucking fles may also be implicated Altogether 266 
species of the family are fully described in this work, 
and many are new to science. The supplement to 


vol. 8 (J 1926) consists of a very d ed study of 
the шан of Mala Thysanoptera by 
Mr. Н. Рпеѕпег is work , unquestonably, 


one of the most careful and accurate accounts of tbe 
post-embryonic forms of those insects that has so far 
appeared anywhere. The abundance of material at 
bis disposal has enabled the author to construct 
family, generic, and specific keys to the identification 
of both pnrmary and secon larve, while his ` 
deecriptions are tly enhanced in utility by the 
16 plates illustrating numerous structural features. 


THE RESPIRATORY EXCHANGE OF THE MUSSEL.— 
In a very interesting paper in the Biochemical Journal 
(voL 20, No. 4, 1926, p. 289) Mr. J. R. Bruce describes 
an apparatus by means of which he studied the 
paseoan ERE RE of a stock of common тшге. 

us edulis, L., kept in a e concrete tank a 
ee Mans Biolo бед Staton Bert Erin. For the 
experiments, equal samples were taken from the stock 
at fifteen roughly equal periods between March 1925 
and April ne ; О was determined by Winkler's 
method and carbon dioxide by an indicator method 
elaborated by the author. It was found that the 
oxygen requirements rose and fell in close agreement 
with the rise and fall of the temperature during the 
year, and also, though to a slighter extent, depended 
on the oxygen pressure. By making corrections for 
variations in these two factors, a third variation ш 
oxygen intake was made evident which followed 
closely the reproductive cycle, there being an increase 
of 30 per cent. per unit weight of wet tissue between 
July and March, the period in which the uctive 
reserves (largely glycogen) are being built up after 
the depletion consequent on the spawning of the 
pO E A point of the greatest interest 18 

i y the dispanty between the respiratory 
quotients at different periods, it being at its lowest 
in June and July and rising to a maximum in March. 
This is apparently associated with the changing chemi- 
cal composition of the tissues during the period when 
ee B гоша ee d crudo аца 
corresponding to the ee of fat formation 
preliminary to spawning in May. 

TEE MECHANISM OF GEOTROPIC CURVATURE.— 

We are still ' in the dark ' as to the mechanism which 


is nsible for the different geotropic curvatures 
manifested by sboot and root, and recently another 
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suggestion has come from Polish sources. Е. Tondera 
directs attention to the early work of Kraus, who 
showed that the amount of water in the tissues on 
the upper and lower side of a horizontal axis may be 
different, and su that the gravitational influence 
on sap distribution will be different upon the cortex 
of a root, from which water 18 movi inwards to 
the stele, and the cortex of the shoot, which is evaporat- 
ing water and receiving a fresh supply moving 
outwards from the stele He concludes that as 
a result the gravitational effect upon a horizontal 
root may reimforce.and increase the natural sap 
movement on the upper side of the root and the lower 
aide of the shoot, thus causing downward (positive 
tropic curvature in the first case and u $ 
negative) curvature in the second. His ра in 
the B an International de l'Académie 156 
des Sctences ei des Letives, 8 В, 1925, conus um 
8 


' httle experimenta! evidence; but the theory 


. exposed lavas and they 
‚. lying basement of the island. 


in some the su 


ion recently put forward 
by Ricóme in the Rev. 


. de Botanique. 


` Tar Rocks or JAN Mayen.—The first compre- 
hensive collection of rocks from the hitherto little 
known island of Jan Mayen was made by Mr. J. M. 
Wordie in 1921. This.material has now. been studied 
, petrographically by Dr. G. W. Tyrrell, and the results, 
"together with seven new analysee, are recorded in the 
Trans. Roy Soc. Edin. (vol. 54, Pt. 3, No. 19, Oct 2, 
1926). e most abundant rocks a to be 
trachybasalts with subsidiary trachytes and ankara- 


. mute (ultrabasic olivine basalt), and they occur аз 


lava-flows or small intrusions Trachyandesites and 
рабынан are also known, but so far only as 

locks and pebbles ın a volcanic conglomerate The 
only previous is of first-class 1mportance was 
made by Dr. H. F. Harwood of a trachybasalt de- 
scribed by Prof. A. Holmes in 1918. The new 
anal now recorded show that the surte as a whole 
18 of mildly alkalic character with titanium dioxide’ 
ranging up to nearly four per cent. Holmes’s de- 
duction of a richly trtamiferous belt in the Brito- 
Arctic Province stretching from Greenland to the 
Hebrides thus receives er support. The original 
magma appears to have been of trachybasaltic com- 
position, erentiation having produced sub-magmas 
of trachytic and ultrabasic езше. The specimens 
of plateau-basalt seem to be more ancient than the 
bably represent the under- 


SPANISH PETROLOGY.—The Iberian Peninsula con- 
sists structurally of three main tectonic features: a 
central plateau of pre-Cambrian and Palsozoic rocks 
which were extensively invaded by granites towards 
the close of the Carboniferous; a southern Betic 


. Cordillera of folded rocks; and a similar northern 


folded belt Toning Te Pyrenees and Cantabrian 
Mountains. Hith little has been known of the 
chemical characters of the Carboniferous granıtes, 


but 1n a recent paper this deficiency is made by 
Dr. H. 5 W n (Journ. Wash. Acad. Sor., 
Sept. 19, 1926). the specimens studied, of which 


four have been analysed, are simple biotite granites 


. of approximately average- composition, the uni- 


~ variety of alkaline, mostl 


formity in this respect being noteworthy. 
The later igneous rocks of the folded and faulted 
borders are strikingly different, as include a wide 


soda-rich, It is 
pomted out in a comparative survey that a similar 
contrast between granitic horsts and alkaline - 
pheral ons is shown by many other areas, Buch dd 
the Can , Brazilian, and Fenno-Scandian shields. 


Ihe distribution of soda rocks around older granites 


4 
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is regarded as unfavourable to the hypothesis that 
they are derived from basalüc magmas by assimila- 
tion of limestones. 


WEATHER IN SAaMOA.—The report of meteoro- 
пре OD SORS for 1923 made at the Apia 
о tory has recently been received. Magnetic, 
meteorologic, and seismic observations are given in 
detail. agnetic disturbances were not numerous 
during the year, and those which occurred had little 
effcct upon the declination. The mean air tempera- 
ture for 1923 was 26°-08 C., while the normal for the 
years 1890—1923 is 25°-78 C. The total rainfall in 
1923 was 3772°6 mm. and the normal is 2688 mm. 
The abnormal rainfall was largely due to the unusual 
precipitation during March, when rain was eral 
throughout the Samoan Islands; at Alsisa the fall for 
the month was 117-82 іп.-(2993 mm.). This unusually 
heavy precipitation was the result of a circular storm 
which originated to the south-west of Samoa and was 
consid by residents to have been the most sevare 
in twenty-five . It caused general damage to 
roads and public works and resulted in considerable 
reduction of the copra output for the year. Of 119 
earthquakes 79 were local and had their epicentre 
within тоо km. of the observatory; six quakes 
were reported as felt by people living in Apia and 
vicinity. Between June т and Decem 31 eighty- 
one balloons were sent up, and thirty-nine of these 


were followed to a height of 5 kilometres or more. The 
test altitude ета was 2I lulometree,. on 
ecember 19. Grateful acknowledgment 1s 
of substantial 


ts from the Carnegie Institution of 
gran m e n 
Washington and from the British Айы 


INVAR STEEL ВАГАМСЕ Beams —The issue of the 
Procesdimgs of the Physical Society of London for 
August 15 contains a paper by Mr. J. J. Manley on 
the properties of a precision ce with beams of 
invar steel, which was shown by Messrs. Oertling at 
the Exhibition of Apparatus held by the Physical 
and Optical Societies in Janu last. The great 
Tigidity of the beam reduces the ding under load 
and gives a sensitivity independent o; the load. The 
small coefficient of expansion of invar was not found 
to make the resting point of the beam independent of 
temperature, and Mr Manley attributes this to relative 
movéments of the knife edges themselves. The 
magnetic field has its effect on the beam, but any 
error due to this may be eliminated by using G&usa'a 
method of double weighing. In the discussion of the 
paper, Mr. Gould stated that the effect of tem ture 
changes on the invar steel balance of the National 
Physical Labora was of the same order of magni- 
tude as that found for balances with gun- metal 
beams аз usually made. 


THEORY OF AIRSCREWS.—Recent, developments 
in vortex theory in its application’ to airscrews has 
enabled the behaviour a propeller under normal 
working conditions to be examined, but the theory 
breaks down in the vortex ring state and in part of 
the windmill brake state. Some recent empirical 
extensions of the theory based on general theoretical 
arguments have provided some information regarding 
the general nature of the characteristic curve. These 
are embodied in a report by H. Glauert (Aeronautical 
Research Committee, R. and M.- No. 1026, Н.М. 
Stationery Office, 34. е. The ex ental data 
are analysed to determine the form of the characteristic 
curve for those regions for which the vortex theory is 
ingpphcable or inaccurate. An empirical form of 
the characteristic curve has been P fitting 
the experimental data and connecting up with the 
theoretical curves in the propeller and win: brake 
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state, but its precise form will remain somewhat 

uncertain until further iments are available 

from an open jet tunnel Further devélopments 

ош these lines are clearly indicated in the near 
ture. 


SuPRACONDUCTIVITY. — W. Meissner, Ден. 
Physik, vol.38, p. 647, 1926, has recently examined 
the low-tem ture resistance of single crystals of 
cadmium, gold, and zinc, and of very pure specimeris 
of iron, nickel, platinum, and silver in the form of 
wires. Although measurements were made at tem- 
peratures so low as 1:3? absolute, no indication of the 
phenomenon of supraconductvity was found with 
апу of these metals. It thus ap that supracon- 


"s e. only be exhibited by a cular group 
ofm , houg ıt is still gible t at tempera- 
tures lower than 1:3? absolute the above metals тау 
exhibit it. А 


THe MOLECULAR WEIGHTS OF THE PROTEINS.— 
Analytical and physical-chemical methods indicate 
that the proteins have very large molecular weights, 
e.g. the smallest, of egg alhumin, is «р ximately 
34,000 Recent work on the lowering of the freezing- 
point of phenol had yielded values between 200 and 
600, and 1t was suggested that these values represent 
the true molecular weights of the units of а large 

te which is stable in water but dissociates in 
phen This hypothesis does not agree with analyt- 
ical evidence, and it 13 disproved by some experiments 
of E. J. Cohn and J B. Conant, described in the July 
issue of the зира 0 of the American Nahonal 
Acadsmy of Scionce ey found that the freezing- 
pur depo depended on the method employed 
dry the protein, and they therefore made use of 
the system phenol: anhydrous calcium chloride + 
hydrated calcium chloride. This has а sharp melting- 
point unaffected by small amounts of water and by 
the proteins, and it is concluded that no evidence 
exists for dissociation into units of low molecular 
weight  - 


MOISTURE AND SURFACE ACTION.—The current 
umber of the Royal Society's Proceedings, 112, А 762, 
contains а communication by Prof. W. А. Bone, 
embodying the principal results of an vr begun in 
1908 and continued up to the present date, to deter- 
mine whether or no moisture have any specific 1n- 
fluence upon the combustion of carbonic oxide at a 
heated surface. The surfaces tried уеге: т. Refractory 
firebrick at 500°C. 2. Granular nickel oxide at 200°. 
3 Granular copper oxide at 210°. 4. Gold gauze at 
aS 5. Silver at 360°. 6. Porous at 500°. 

© experiments have been carned out with the 
exceptional care and caution characteristic of all 
Prof. Bone’s work. It appears that the immediate 
consequence of progressive drying is always to in- 
crease the effect of the surface, presumably by re- 
moving the film of water molecules by which action 
18 retarded. The ultimate effect, which is usuall 
observed only after a prolonged ing, 18 to dimi 
greatly or even stop combustion. Although the ulti- 
mate effect of drying the metallic surfaces was prac- 


tically to combustion, on readmitting moisture 
the activity of the surface was in time restored. The 
effect on was peculiar: ultimately not only 


was the influence of the catalyst greatly ished 
but also it was not regained on reintroducing moisture. 


A Wipz-FreELD BrNOCULAR MicRoscoPE.—The ad- 
vantages of binocular vision in microscopical work has 
led to an increased use of the binocular instrument, 
whith consists of two juxtapositioned mi 
complete 1n themselves, by means of which the object 
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is seen with a true stereoscopic effect The intro- 
duction of a Porro erecting system to each of the 
two body tubes gives the further advantage that the 
image 1s viewed in its true position and not inverted 
or reversed. “We have recently seen a specimen of a 
wide-field binocular microscope of this type which 
has been put on the market Бу Messrs. Bausch and 
Lomb, Ltd., of 37 Hatton Garden, London, EC. The 
instrument is provided with 2 pairs of eyepieces and 
3 pairs of objectives, by means of which magnifications 
from 7, with a field of view of 25-4 mm., to 
a field of view of 8 mm., can be obtained. 
Each objective is provided with cen screws, and 
each pair 18 mounted in a substan base. The 
achromatic eyepieces have a very high eye-point, 
which its prolonged observations to be made 
without undue Ligue The microscope may be de- 
tached from its horseshoe base and placed directl 

on any surface which it is desired to examune. It 
ma be mounted on the end of a counter-balanced 
horizontal arm, which 1s capable of swinging round a 
vertical rod attached to a solid base or clamped to 
a bench. By means of these attachments, the micro- 
scope may easily be brought mto position over a 
large area, under examination. The instrument is 
thus adaptable to a great variety of circumstances 
and its range of usefulness for examining specimens 
ed comparatively low magnification 1з almost un- 

ted. 


30, WI 


HEAT CONDUCTION IN STEEL.—It is so generally 
believed that a fin ed metal is essentially iso- 
tropic, that a Бу C. Benedicks, H. Backström, 
and Р. Sederho. ей ‘ тыу en Heat Conduction 
as investigated in Spheri pecimens,'"' read at 
the Stockholm meshes of the Iron and Steel Institute, 
is of more than usual interest. The vanation in the 
саваш gradient of uniformly heated steel spheres 
in different directions is so great as 1:85; the 
electrical resistivity, however, showed variations in 
different directions not ex ing the ratio I: 1:05. 
These variations in the thermal conductivity, of quite а 
different order of magnitude from those in the elec- 
trical conductivity, are probably connected with 
еа in the macrostructure. The thermal 
conductivity of a solid metal must represent two in- 
dependent phenomens, (1) purely thermal, and (2) 
thermo-electricaL The latter involves eddy currents 
каш directions as to facilitate heat transfer by 
the Thomson effect. 'This part of the heat conduc- 
tivity must be high for a metal possessing (a) a high 
electrical conductivity, and (b) а h Thomson cO- 
efficient. If a considerable part of the heat conduc- 
tivity of, say, carbon steel is due to an inner thermo- 
electrical heat transfer, even small heterogeneities 
wil thus be able to exert considerable influence on 
these thermo-electric currents, and may easily direct 
them into special ре paths. From a practical 
point of view, there are two items to be specially 
considered. On one hand the transfer of heat in a 
massive steel piece will cause temperature i - 
larrties of a possibly unfavourable character, es y 
as regards corrosion. On the other hand, the total 
heat transfer mcreases considerably with increasing 
dimensions of the metallic object on account of this 
electrical heat convection. In spite of the scarcity of 
available data, it seems justifiable to e the added 
dissolved elements ın steel in the following order, so 
far аз their influence on the thermal conductivity is 
concerned: Nickel, manganese, hardening carbon, 
aluminium, silicon, indicating that the thermal con- 
ductivity of iron is lowered least by т atomte per cent. 
of nickel, more by magnesium, and so оп. Cementite 
carbon exerts only a slight influence. : 


jc E. WHEN in 1916 the Government of the day 
"p set aside a sum of r,ooo,000 to be 
! expended in oting scientific and industnal 
! «research, ‘the (шшш of the Privy Council for 
‘ Scientific and Industrial Research, on the advice of 
its Advisory Council, decided that the sum should 
be expended in grants in aid to industrial research 
associations to be established fot the purpose of 
conducting research on a tative basis. There 
' , were those who su that the best way of ensuring 
' an extensive application of scientific research to 
| industrial problems was to subsidise existing^research 
; agencies, whether in the universities and technical 
colleges or elsewhere; or to establish and endow in 
. fhe country one or more research institutes after 
the type, say, of the Mellon Institute of Industrial 
Research in the U.S.A. 
(o 1 think it will be granted by most, if not by all, 
| of the members of this Conference that the, decision 
actually taken was the wisest course; for one thing, 
because it was the only scheme which promised to 
| secure the continuous co-o tion in research of 
Й the industries presumed to in need of research, 
; , and to get science domiciled in those industries. 
The experience of the last eleven-years goes to show 
that it is only through some such agency as the 
industrial research associations that in many indus- 
_ tries, though ps not in all, & real fusion of 
scientific knowledge and industual experience and— 
what is equally important—a working co-operation 
of the scientific workers and the manufacturers can 
> be effected. 
2. There was, however, one principle laid down 
. by the Committee of the Privy Council for the pro- 
. motion of Scientific and Industrial Research, the body 
responsible for the administration of the million 
fund, which needs special examination to-day. It 
was stated, almost as though it were axiomatic, that 
the Government grant to the research associations, 
- as and when they were established in accordance 
with the scheme, must be limited to a definite period, 
after which the associations must be independent 
: of State financial aid. The originally chosen 
‘+ was а period of five years, extended, for 
^ many research associations, to ten years. 
' 1, as I am inclined tb think, the limitation of the 
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Government t to & definite period of time was 
, & policy deh tely adopted as being based, or 
assumed to be ‚ On certain accepted principles 
+ of political economy or ш accord with reco 


limits of State action, then I submit that experience 
has shown this policy to be of doubtful wisdom. 
" 3. It 18 important at the outset to be quite clear 
. as to the function of Government in this particular 
‘ field of industrial research. It all depends whether 
the persuasion of the industries as to the value of 
research 1s put in the first place and the carrying out 
of ind research in the second, or whether the 
extension of industrial research is put in the first 
; place and the persuasion of the industries as to its 
value in the second. The first view leads directly 
to the principle of grant for а limited period; the 
second view implies some continuity of t. 

It 19 noteworthy that in regard to what is called 
`“ pure’ scientific research the Government adopts 
the second view. The ts to univermties and 
-kindred bodies, largely intended for ‘ 
research, are regarded as permanen 
'"1 A paper entitled “Should the Government Grant to Research Assocía- 


tions be ted to а Penod of Years?" read at а Conference of Research 
-mociations on July жт. 
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The State and Industrial Research Associations.! 
By J. W. WiLLtAMSON, Secretary, British Scientific Instrument Research Association. 


There is no su on that у, should be limited 
to a iod cient to persuade any persons or 
рой of the value of ‘pure’ scientific research. 
It is the game with regard to education grants gener- 
ally No responsible person to-day suggests that 
Government grants for education should be continued 
only so long as may reasonably be necessary to 
ade parents generally of the value of education. 
these instances the Government regards it as a 
primary and paramount duty to ensure that, in 
one, 'pure' scientific research is carried out, and, 
in the other, that education is given. The apprecia- 
tion by the sections of the community concerned 
of the value ot pure research or of education,is a 
secondary, though an im t, consideration. It 
is worth remark here that much of the, work of the 
research associations belongs to the categories of 
pure research and education. 
- Moreover, in certain fields of industrial research, 
as, for example, fuel, food, and forest products, the 
Department made no question that ıt was properly 
the uy of the State to finance wholly such ' national ' 
ев. There was not the slightest squeamish- 
ness about expending the yers’ money on such 
researches; and rightly so, for the taxpayer, ий 
citizen, is an ultimate beneficiary of the results of 
such research. - А 
. 4. In that.region of industral research assigned 
to the research associ&tions, however, the em i 
was the other way. The licy was designed 
apparently with the main object of convincing manu- 
facturers 


of the value of scientific research sub- 
sidising the research associations for such a iod 
as CO reasonably be estimated to be needed to 


bring conviction. so far as it succeeded in that 

iod in convincing the industries that ıt was worth 

eir while to bear the whole burden of research the 

scheme’ succeeded ; in so far as it failed to do-this 
the scheme itself failed. 

It was probably felt that to commit the State to 

а permanent subvention—or at least а subvention 


‘not limited in time—of industrial research, in those 


particular fields of industry covered by the research 
associations, would come too near to subsidising 
those manufacturers who were members of the 
associations at the of the rest of the com- 
munity. I do not seek to impugn the validity of 
such a principle or to weaken the force of such a. 
healthy feeling, especially ш these days, but I think 
that 1n this case certain factors have been overlooked, 
or at least have not been taken fully into account. 

5. In the first place, ıt has to be reco that 
it ıs impossible by scientific research to efit the 
particular manufacturers who are members of the 
research association related to a given industry 
withqut conferring benefits, though to a lese degree, 
on other manufacturers in the same industry who 
are not members of the associaton, and without 
bises Sper н rele иа 
in efficien of the industry concerned, 
directly attributable to the research work done. I 
am not here hinting at any leakage of confidential 
information, though it ıs generally agreed that the 

iod during which information of value can be 

t confidential is limited. Т am referring to those 
general processes of industrial diffumon which are 
always in operation. New ideas have a way of 
getting into the air. It 18 а well-known experience 

t increased efficiency on the Pet of some firms 
in an industry has stimulating effects on, and ténds 
to raise the efficiency of, the rest of the firms in 
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that industry. То the matter further, the 
raising of the standard of efficiency in one industry 
has inevitably beneficial reactions on many other 
industries. 'consequences are not limited in 
time but are continuous, and, I submit, there is ample 
justification, on purely business grounds, for 

the yer to contribute continuously, so tha 
this f Stream of research may continue to 
ш the particular fields of industry concerned, 
to the taxpayers’ ultimate benefit 

6. In the second place, it has to be remembered 
that in many cases the contribution of the manu- 
facturer to the research association of which he is 

a member 18 only а of the contribution which 
he makes to scientific and industrial research. Many 
of the Pes ee have research depart- 
ments of their own. some cases the sums annually 
expended to maintain and develop these private 
research departments are much ter, even by 
many times, than the annual su ipHon to the 
research association. Moreover, and this is especially 
important, the work of the research associations 
has tended, and will tend more, to stimulate further 
expenditure on these private research departments. 
I may mention, for example, that one firm, a member 
- of the research association with which I am connected, 
testified, after only two years’ e ience as a member 
of the association, that the work of the association 
had given them increased confidence in their own 
research work so that they had doubled their annual 
nditure under that head. 

o doubt other research associations could bring 
forward similar testimony. This consideration may 
not apply as yet, in the same d or to & like 
extent, to all the industries co by the research 
associations; it is perhaps only well marked at 

t in thoee industries which have always had 
intimate relations with science. But the important 
point to be borne in mund is that, if the research 
association 'scheme is to develop all its capacities, 
such an pou шия шу e а common 
experience 1n the industries t su co- 
о Нуе research. If and as the Е 

ons become stable and vigorous institutions in our 
industrial organisation, the manufacturers will be 
led to mcrease the quota of their contributions to 
research, notwithstanding that, so far as the actual 
subscriptions to the research associations are con- 
cerned, they might continue to be on & pound-for- 
pound basis. 

7. There is, therefore, no need for thoee who are 
responsible for directing the national policy as to 
research associations to feel that, if the Government 
continues indefinitely to support the research associa- 
tions on, say, the pound-for-pound basis, they are 
subsidising one ion of the community without 
ensuring collateral and proportionate benefits to 
the community as a whole, Nor need they fear 
that the continuous grant of the Government's 
annual pound wil result in the manufacturers 
restricting their expenditure on research to an equal 
amount. The grant in aid would be dynamic. For 
every pound expended by the Government to sub- 
sidise the research associations on, nominally, a 
pound -for -pound basis, there would be a steadily 
increasing diture by the industries on research, 
both absolutely and relatively to the t in aid. 

‘It is by that method and alo ose lines that 
the industries can be best persuaded, ambulando, to 
increase continuously their expenditure on research, 
and thus to realise in substance the whole object of 
the research associations scheme. I submit, from 
the considerations already advanced and from others 
which will follow immediately, that to rely on the 
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continuity of grant to bring about naturally and, 
аз it were, automatically increased expenditure by 
industries on scientific research, is likely to be more 
effective in the long run than the method now adopted 
of giving grants for a hmited period on a descending 

6, 80 as at the end of the od to w on the 
industries concerned the whole financial burden of 
o arid the research associations. 

. There is another of the question which 
must make us doubt whether the proposal to cease 
grants to the research aseociations after a limited 
period is wise in the national interest. At present, 
ts in ald to 
A full know- 
ledge of all that the research associations are doing ; 
it has wide powers of regulation and control; it has 
numerous and recurring о of co-ordina- 
tion; iz has powers to act, in the national interest, 
so that important results. of research may not be 
confined too exclusively to any one industry where 
they are of actual or potential value to other 
industries ; and, generally, through the Department 
of Scientific and Industral Research, it act as the 
focus and centre of the work of all the research 
associations. 

The Department of Scientfic and Industrial. 
Research has shown, by pathy and insight, how 
it is possible to reconcile the exercise of these powers 
of control, regulation, and co-ordination with the 
freedom and elasticity n to the research 
associations individually if their work is to be of 

roductive value. If and when Government grants 
research associations cease, these functions of 
Government must cease too, or at least be so curtailed 
as to lose their virtue, the consequences must be 
that the direct advan now accruing to the 
Government services by the present пазом between 
Government and the research associations will be 
lost; the advantages to the nation as a whole, 
resulting from the power of the Government, throu 
the Department of Scientific and Industnal Research, 
to secure correlation and co-ordination in important 
areas of industrial research, will діва ; and even 
the researches into ‘national’ problems, such as 
fuel, food, and forest products, must lose something 
when contacts between ‘the Department of Scientific 
and Industrial Research and the research associations 
are broken. The very structure of our industrial 
digne may be profoundly modified by the work of 

e research associations and the Government, by 
cutting itself adrift from these developments, be 
ignorant of their character and scope and be powerlesa 
to 1n3Auence them. 

It 18 worth notice hero that the late Prof. Alfred 
Marshall the distinguished economist, raised а 
cognate ment in his ''Ind and Trade," 
first pub in 1919. Referring the research 
associations, and after pointing out that they are 
“ wholly constructive," he says : 

“ But the experience of the ages shows that associa. 
tions set up for constructive purposes are in danger 
of being turned to destructive ends: and therefore 
it may perhaps be to the public interest that some 
limited contribution should be made from public 
funds to the support of such associations, y in 
order to facilitate the intervention of public authority 
in case an association should ‘develop anti-social 
tendencies." 

I have not time to examine the in im- 
а of this , and I must be content to 

t the quotation speak for 1tself. 

9. Another serious consequence of a divorce of 
the Government from the research associations, 
such as must necessarily follow from a discontinuance 
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‘principle of co-operation. 


of grants imn aid, would be the weakening of the | 
The research associations 
acheme is a scheme based on the conception that in 
scientific research, no less than in trade, there is a 


the 


Government with the research associations 
hel 


the research associations to develop to the 


est extent all the capacities of co-operative 
research—because, shortly, De. 


co-operative research 
vast area in which the work needed to be done can | is not fully co-operative without the co-operation 
be done effectively ony by co-operation. One of the | of the Déparürnt of Scientific and Industrial 
strongest “arguments for such co-operative research | Research — that the policy of putting a definite 
F 


is that, by its means, researches of vital um 


MM mS 


ce 


term to grants in aid is, in the national interest, 


to the respective industries can be undertaken, | mistaken. 
\? though they may be of a nature and extent which то. The Advisory Council in its report to the 
r: ; коша make it impoemble for any individual firm to | Committee of the Pru AV Council for the year 1916-17 
-undertake them. It is true that, theoretically, the | (Cd. 8718, p. 16) вів t there seemed. to be room 
.research associations would still be free to undertake | in the ind world for thrée methods of financin 
E such researches even if Government ts ceased | research. “There is research which the individu 
:- and relaGons with the Department of entific and | firm finds it remunerative to undertake at ita own 
7 Industrial Research were severed. In ce, 


-however, there can be little doubt that the loes of 
Ње Government grant and the ce of relations 
with the D ent of Scientific and Industrial 
. Research would tend to disco the research 


E 


` associations from und these arger researches 
into blems not, at first sight, immediate. 
benehts to the аат en the induite ра 


ers ыкса ы се anes тей” 


поё сеп to promise results-of immediate industrial 
‘It is because the continued association of 


E presentation of the'Kelvin Medal to Sir Charles 
Parsons, and the delivery of the James Forrest 
Lecture.on “ Radio Communications " by Senator 
Marconi, took place on October 26 at the Institution 
' of Civil Engineers. The assembly was the largest ever 
' geen at ine institution ;, and ped those present was 
+: the Italian Ambassador. Эде еш e medal ae 
; behalf of the Kelvin Medal ed 
* William Ellis, the ent of the Institution, Бед 
ifo the work.of Sir Charles Parsons in the fields of 
‘scientific. inquiry and the applications of thermo- 
"dynamics, remarking that the medal commemorated 
“the achievements of Lord Kelvin'in those branches 
“of. science which are especially ре. to engineer- 
ing. Reference was made to scientific environ- 
"ment in which Sir Charles Parsons was brought ВЕ 
‘and to the work of his father, the Earl of 
who in ae 5 completed the famous reflecting tele. 
: сори Castle, and later Sir Wilham Ellis 
ed the 


pore of the steam turbine with 
which the name Charles Parsons 18 so Closely 


associated. 

The acknowledgment of the of the medal by Sir 
' Charles Parsons was followed some reminiscences 
| of great interest. He touched upon his boyish 


| attempts to construct models of such materials as 
were available—a far better for a boy than 
t playing with mechanical toys. e of his early 
‘inventions was a soun machine with a glass tube 

{ closed at the end, somewhat similar to that of Lord 

| Charles also reminded his hearers of his piis aae 

hin making diamonds, which, however, when tested, 
braved not to be diamonds at all. He still thought 

А ‘commercial difficulties were greater than the scientific 

D and mechanical, and he recalled with pleasure the 
epum + ' NO. 2975, VOL. 118] - 
ze. | 
NUES D 


4 


Kelvin, but, said Sir Charles humorousl aly, “I T 

Kelvin's invention was made шера: ently ” 
(somethin might be done in that direction. When 
fen Pod the steam turbine, the financial and 


1 


'and No. 6735 was for 


expense. Secondly, theté ıs research which is 
financed on a co-operative basis; and lastly, there 
is research which must be financed by the State if 
itis to be done at all.” І submit that, in the national 
interest, the phrase “financed on а co-o tive 
basis " should be interpreted as including con- 
tinnous financial co-operation of the State. : 

I do not pretend in this paper to have done more 
than to have touched lightly а few of the points that. 
must arise in a discussion of this important matter. 
I hope, however, that I have said enough to show 
that the principle of limiting State aid to research' 
associations to a definite and comparatively short 
term of years is neither axiomatic nor sacrosanct, . 

"but, judged from the national interest, and even by 
that енор alone, of dubious value. 


“Sir Charles Parsons and the Steam usse 


favourable opinion of the turbine i edd by Lord 
Kelvin on more than one occasion. It was a notable 
day in the history of the turbine when the turbo- 
‘alternator set supplied to Cambridge in 1892 showed 
an econbmy superior to the reciprocating engines of 
"that time. 
^ Sir Charles Parsons was born on June 15, 1854, 
“being the fourth son of the third Earl of Rosse. А 
-of his early surroun can be obtained 
from the ‘ Reminiscences” of Sir Robert Ball, who 
Sa, 1862 became tutor to Su Charles and МЕ two 
brothers. After being privately educated he entered 
"St John’s College, bndge, and graduated in 
“1876, being eleventh wrangler. -Four were 
then spent at the famous ick Works, where he 
came under the influence of Lord Armstrot , and in 
1883 he became junior partner in the firm of Clarke, 
Chapman, Parsons and Co., of Gateshead, where he 
began his life's work on the steam turbine. 

Many patents for rotary engines were taken out dur- 
ing the nineteenth century, but modern turbine work 
begins with those of 1884. First came the patent 
of the Swedish engineer, Gustav de Laval, for an 
impulso turbine, and this was followed by thoee of 

ung Sir Charles Parsons. . Of the patents of April 23, 
1884, No 6734 was for “improvements in electric 
generation and in working them by fluid pressure,’ 

improvements in rotary, 
motors actuated by elastic fluid pressure, and appli- 
cable also as pumpe.’ 

The pioneer Parsons turbine constructed was `а 
double-ended parallel-flow machine, running at 18,000 
revolutions per minute, ies] an armature.only 
2} inches in diameter. This little machine was used 
in the Inventons Exhibition of 1885, and is now at 
the Science Museum, South Kensington Ву 1889, 
300 bong 75 Шота, had been constructed, the 

tts. Soon after this the firm of 
ms and Co. was founded, followed a few 
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ап later. by the Parsons Marine Steam Turbine 
. The year 1887 saw the construction of the 
first compound turbine; the year 1892 that of the 
first condensing turbine. From the 75-kilowatt set 
of 1889 the turbine gradually grew in size, sets of 3000 
kilowatts béing made in 1902, while to-day there 
are -machines in use of 60,000 lulowatts. The 
development of the manne turbine is represented by 
the engines of Н M.S Hood, of more than 150,000 
horse power. The first turbine-driven vessel was 
the T'wrbinta, and this was followed by the destroyers 
H.M.S.'s Cobra and Viper, the cruiser Amethyst and 
the battleship Dreadnought, and other vessels for 
commercial purposes. 


NATURE 





The work of Sir Charles Parsons during the last 
forty years has often received acknowledgment. He 
has been a fellow of the Royal Society since 1898, 
&nd is an honorary doctor of science of six uni- 
versities. From the Royal Society of Arts he has 
received the Albert Medal, from the Institution of 
Electrical Engineers, the Faraday Medal; and from 
the Franklin Institute of America, the Franklin Medal. 
In connemon with the award of the last, 1t was 
remarked that “ ıt is no exaggeration to say that 
the work of Sir Charles Parsons has halved the cost 
of producing electnc power, and reduced in still 
greater portion the capital cost of nerating 
Panay 7 $i 


The Magnetic Storm and Aurora of October 14-15, and Associated Solar Activity. 


TH magnetic storm which was recorded in NATURE 
. of October 23, p. 603, was accompanied by a 
‘display of the aurora which, owing to cloudy skies 
over a large of Great Bntain, was not seen 
generally. It is therefore of Ё 
- added interest that Мг. W. В 
Housman, of Seaton, West 
Cumberland, was аре to 
secure eight photographs of 
the phenomenon, four of 
which are reproduced here- 
with .I Ў 
It S 3 recalled that at 
Greenwich the commencement 
of a magnetic disturbance of 
moderate intensity was re- 
corded on October 14 at 20 
hr. This disturbance, which 
lasted for about 12 hours, was 
followed on October r5 at 19 
hr. by another of considerable 
magnitude, the magnetograph 
traces showing а to dis- 
placement of more than 1° 
in dechnation. The two upper 
photographs of the aurora 
were taken at І h. 30 m. on 
October 15 durmg the pre- 
cursory disturbance, and the 
lower photographs show the 
aurora on the evening of the 
game day at 22 br, that is, 
about three hours after the 
commencement of the major 
disturbance. The photo- 
graphs were taken with a 
camera with an a e of 
2 in. and focal length of 
4 ın., the being from ro to 15 minutes. In 
the upper photogrin. taken with the camera 
рош to left and right respectively of the centre 
of the auroral light, the constellation Lyra 18 seen on 
the left, and on the Pos the brilbancy of the anrora 
E o absorbs the star trails, while the 
tch coast, 20 miles distant, is revealed by the light. 
The two lower views show the western extremity and 
the north-eastern region of the aurora on the followin 
evenin Some details of the photographs are o 
course lost in reproduction 
Mr. Housman s remarks on the phenomenon may 
be quoted in full: “ In all views en, and particu- 
larly in these four, dark bands are to be seen running 
concentric with the auroral are of light. They were 
noted visually, and are even more pronounced 
photographically, ther position and persistent con- 
tinuance suggesting a connexion with the aurora 
itself. The colours seen in this display were very 
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beautiful. On October 14, 23h 30m , G.M T , thearch 
frequently shone with а rich crimson glow, and on 
October 15, about 22 hr. G.M.T., the N.E. end was 
quite & bright green. Orange and pale straw colour 





From photographs by Mr. W. B. Housman. 


also ap in the arch at different places simul- 
taneously. On the night of October 15-16 the 
&uroral green line was seen in а pocket spectroscope 
al over the в except in the south-east, where 
moonlight was strong for a ішпе” 

It is known that there 13 a definite tendency for 
&urore, as well as magnetic storms, to occur at 
intzrvals of about 27 days—the same interval in 
which the spot producing zones of the sun make one 
rotation as seen from the earth Мг Housman 


mentons that the recent aurora is apparently a 
return of a fine Сарау вееп оп tem 15, a 
recurrence of the phenomenon should therefore be 


looked for about November 11 Mr. Evershed in a 
letter to Narure of December 29, 1921, p 566, 
describes a sequence of disturbances lasting for six 
months, the mean penod being 27:3 days It is 
perhaps of interest to mention that at the time when 
the magnetic storm was most intense there wero 


E 


Dum rer n 


Eaz au тез 


por 


L Sara da ЕЕ 





&t the time of the magnetic storm, four 
on the sun's disc, none of which, however, 


ImeAL» 


the time of their commencement Mone 
R.A.S., 64, 206). This would indica 


aad 


on October 13:7. 
Mr. А. А. Bus ые that ЖАШЫ 
yt spectroscopic activity 


and par 


; indicated that very brilliant eru 
; were being shot out in different 
. immediate vicmity of the chief- spot. 


pe ЖЫ 


also observed by Mr. Busa in connexion with the 


fact, 
не 


È 


reliminary and great m 
y equivalent to the 


. group with central fneridian 
The recent m 
recorded at Greenwich during the present 


passage, October 11-2. 


^v being the largest magn etic disturbance for five years. 


ЕЕЕ a Е Rs 
11 readily gau e fo table giving mean 
+ daily ea oa wapa кыт for foreshortening 
КЫ expressed зп ЕА of the sun's visible 
here. The year 1917 was the maximum for- 
|" the last cycle. ; 
E Year. Area. Year. ‚ Ara. 
| ue 19ї 153 1922 г 252 
Eon T91 III 1923 » 55 
b 1919 1052 1924 276, 
PN 1920 618 1925 829 ^". 
ii 1921 420 1926  süllincreasing. 


: Ds During the last eighteen monthg there have been 
'i| "19 unusually large spots which have been recorded 
ү , Naked-eye in our astronomical columns. Two 
E of these have coincided with two of the four magnetic 
j storms. Three of the remhining large have 
coincided with moderate or activé magnetic disturb- 
i ances. Coincident with the few days near the са 
meridian of the remgining I ts e 
` magnets have own босо E Pe of al 
‘Tt is in connexion with the anomalies met with in the 
- pea ing Xt to correlate etic storms with icular 
bences that the work of the Mount Wilson 
diesen on sunspot polarities, and also that of solar 
Оя in general, ів of much importance. 
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; University and Edücational Intelligence. 
`` CAMBRIDGE.—Ihe mom re-appointments have 
, Clare College, to be 
conet and Mr. а 
reader in geogra hy; Mr 
W. È. Johnson, 8 a College, to be Sidgwick lecturer 
dn ‘moral science, Dr. Н. Lamb, Trinity College, to 
| be Rayleigh lecturer in mathematics. 
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As stated in NATURE of October 23 last, there were, 
spots 
its 
telescopic appearance suggested any unusual activity. 
," From a discussion of the occurrence of a number of 
magnetic storms, Mr. E. W Maunder found that the 
i sedute position of spots, which were apparently 
М їп some way to the disturbances, was about 
14° weet or 1 d. 2h. past the sun's central meridian at 
Notices, 
e present 
instance, the group of spots wıth central meridian 


showed 
particularly 
во on October 13, when obeervations в at 13h 30m. 
ve prominences, 
ions from the 
Considerable 
line of sight motions in the spectrum line Ha were 


of central meridian passage, October 16:7. Another 
bably merely a coincidence, but not to be 
overlooked, is that the time interval between 
etic disturbances is 
erence in longitude 
Botea the leading and following spots of the third 


etc storm is the fourth to be 
year. 
t.of January на at the time as 
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'4' zno indications, diee from the еге of tbe At the recent matriculation, 1650 freshmen were 
fi + Annapolis time registered at Greenwich, that | matriculated. 
conditions for o transmission. were 1n any way For the sixth in succession, Trinity College 
'" abnormal. 


announces the offer of а Research Studentship open 
= uates of other universities who pro to come 

bridge in October next as candidates for the 
о of ph. D. The value of the studentahip may be 
во much as 2007. a year 1f the pecuniary circumstances 
of the successful candidate require so large a sum. 
Applications must reach the Senior Tutor not later 
than July т, 1927. The Co also offers, as usual, 
‘Dominion and Colonial Exhibitions to students of 
Dominion and Colonial _Universities who wish to 
come to Cambridge next @ctober as candidates for 
the degree of B.A, MLitt., M.Sc., or Ph.D. These 
exhibitions are of the titular value of 40}. but their 
actual value is such sum (if any) not exceeding the 
titular value as the College Council may from time to 
time hold to be justified by the exhibitioner’s financial 
circumstances. If the financial need of an exhibi- 
tioner cannot possibly be met by ent of the full 
&mount of his titular Sn ы дє The Council may 
award him an additional payment. Candidates must 
apply through the principal authority of their univer- 
arty, and applications should reach the Senior Tutor 
om whom. further particulars may be obtained) by 

uly 1, 1927. 

EpinpurGH.—Dr. David Bam has been appointed 
lecturer in technical ch in succession to the 
late Mr. Allin Cottrell, and Evans Gordon. 
lecturer in the Department of Agriculture. 





_LEpLay House Educational Tours Association has 
a Christmas vacation tour to Rome, which 
18 O 
and sociological subjects. There 
course of lectures on ancient and modern Rome, and 
wil be paid to museums, art galleri i 
under the ce of . The party will leave 
London on December 27, and return to London on 
jam ii. Full iculars may be obtained from 
argaret Ta V er ouse, 65 Belgrave. 
Road, Westminster, SW 
THE “ Leicester, Taere; and Rutland Uni- 
versity College;" Leicester, offers in its prospectus for 
1926-27 full preparation for the Arts ence, Com- 
merce, Law, and Music D of the University 
of London. Although founded so recently as 1921, 
it had last year 126 (including 68 full-time) students, 
all for d examinations, and it is 
already able to point to а long bst of academic 
honours obtained. In the session 1925-26 depart- 
ments ‘of chemistry and physics were inaugurated. 
During the first term of the current session a “ co- 
ordinating course," 1 of one lecture by each 
lecturer in turn on biology, chemistry, classics, 
English, French, geography, history, mathematica, 


+ 


physics, is given experimentally. Several. 
important public lectures are announced. е 
accommodation within the Coll 


available for women students, the or каа 
being 6M. per annum. The ive. fee for tuition 
for any stage for a first degree in Arts or in Science 
18 25}. per annum. Such low fees are made possible 

a substantial income (6c00/.), from endowment. 
The College, is not on the University Grants Com- 
mittee's list of universities and university colleges, 
Bu EE ed MORBI Leicester. 
Should the scheme for ап East Midlands Univermty, 
mentioned in the article which appeared in our issue 
of October 16 on “ English Provincial Universities,” 
come to fruition, this college, as well as the Technical 
College, Leicester, would no doubt bea constituent part. 


х сүз my 
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Societies and Academies. 


SHEFFIELD. 
Soclety of Glass Technology, October 20.—]. W. 
French: Glass annealing any discussion of 
annealing the first question is the rate at which heat 


is dissipated by glass at the various tem tures of 
the annealing process. The other conditions deter- 
mining g the magnitude of the stresses that may be 
established in during the cooling process are 
(2) The “ЛҮ n in contraction of the 
case J) thermal condi (4) cohesion of 


аў, G the e viscosity of glass; (6) the 
ae ofa having pro ies different 
from those of the underlying material; (7) homo- 
geneity of the glass; and (5) the form and dimensions 
of the glase. тош the optical glass point of view, 
annealing means—(r) the сз the temperature 
to a point just above that of point of 
the hardeet glass in the charge, und (2) the cooling 
of the plant at a rate which will not at any one point 
be t to reintroduce stresses in any of the 
glasses.—E. A. Coad-Pryor: The economics of the 
annealmg process. An account was of i- 
ments on which the ing Department and the 
Research Laboratories of the United Glass Bottle 
Manufacturers, Lid., had been recently engaged at 
Charlton. In order to get the information on which 
i design a lehr on a sound theoretical basis, 1t was 
to know the amount of heat taken into the 
ы by tha bottles and the heat lost thro the lehr 
walls. Eventually heat was supplied to the lehr by 
means of the slats of the conveyer. During moet of 
the period of , the lehr was running at about 
one- of its maximum . The annealing was 
good imas When it was ed up to its 
maximum rate, about то inches a minute, the anneal- 
ing remained excellent, even on quart bottles. This 
represented an output of 450 gross of quarts 
pe day, or about 40 tons of glass The lehr was 
tted with a number of curtains to restrict draught 
up the tunnel Once the curtains were adjusted to 
the correct setting, no further adjustments were 
required —F. A. Hurlbut: А suggested improvement 
in tbe design of lehr conveyer.—E. Meigh: А new 
type of '' eas ” lehr. 


Academy of Sciences, 
Jumelle : 


ате soven 
detailed descriptions are given. uv Le үе Chapelon : 
The emptying of a reservoir.— écheux: Re- 
searches e dielectric constants of petrols and 
parafims. Determinations of the dielectric керү 
and its temperature coefficient for nine h 
ranging from petroleum spirit (density 0-655) to hard 
paraffin wax.—A. Travers and Malaprade: 6 con- 
stitution of the molybdates. The acid molybdates 
can be interpreted as being derived from two ions 
only, the tetramolybdic ion (4МоО,.О) and the normal 
ion a O: 

б лу, Desgrez, І. Lesccur, and Mile. S. 
e influence of а current of 1nert gas on 
the decompositión of sulphide solutions. Applica- 
tion to mineral waters. Studies on the rate of re- 
moval of hydrogen sulphide by rg hele from solu- 
tions of the gas alone, of sodium hydrogen sulphide, 
and of sodium sulphide, and of mixtures of these. 
The results find an application in the a is of 
rr waters а sulphides Nau pci 

e influence on the m торегцев 

and aluminium of коло е of коо 
duced by forging at a high temperature.—Maurice 
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Gevrey: Certain properties of harmonic functions 
and their extension to the solution of linear partial 
differential equations.—Pierre Humbert: The equa- 
tion of the prepotential plane.—Paul Urysohn: An 
example of an integral function taking on its circle of 
convergence an snsembls of non-measurable B values. 

—N. Gunther: An application of the universal fanc- 
tions of A. Korn.—À 5. Besicovitch : The funda- 
mental geometrical properties of plane emsembJes of 
linearly measurable points.— Rosenblatt : Cer- 
tain irrotational movements of viscons liquids —R. 
Forrer: The structure of the atomic et The 
rotation and reversal of the multiplet.—Verney: An 
apparatus for the automatic control of furnaces. А 
description of an electrical a tus by means of 
which & furnace can be made to follow any desired 
time-temperature curve.—Pierre Bedos: Some new 
reactions of the oxide of ohexene. Alkyl iodides 
react with cyclohexene oxide in sealed tubes at high 
temperatures (150°-190° C.), giving the addition com- 
pound, alkoxy- Cis e api үне: A similar re- 
action is given 1 d and bromides, 
esters of the epe fce rom) cyclohexanol being 
formed. —]. Orcel: The thermal anal of the 
chlorites. — Mlle. Marcelle Philibert : e opening 
of a special effusive bouche in the crater of Vesuvius. 
— Henn Leonhardt: Placosaurus.— Mme. Anna 
Drzewina and Georges Bohn: The antagonistic action 
of metallic silver and tin on living pang The de 
structive action of metallic silver on Convoluta is 
reduced by the presence of metallic tin. —E. Aubel: 

Methylglyoxal considered as an intermediary in the 
course of the degradation of glucose by micro- 
organisms.—Constant Mathis: The virulence to man 
of the Spirochæte of the shrew mouse.—Auguste 
Lumière and Mme. J: Enselme: The sup оаа of 
anaphylactic shock by auzesthesia of the en 

nerve terminations.—Charles Leballly : Meinen 
on the virus of foot-and-mouth disease. 


Rome. 


Royal Academy of the Lincei.—Communications 
received during the vacation.—Gino Fano: Variety 
of binary forms of the seventh order.—Guido Fubini : 
Projective properties of surfaces of constant metric 
curvature.—Ferruccio Zambonini and Guido Carobbi : 
Presence of sodium and potassium fluoerltcatee among 
the products of the present-day activity of Vesuvius. 
In addition to ammonium eee occurs 

as cryptoalite, as a product of fumarolic activity on 
Vesuvius, and to the Сое AeA salt, found as hieratite 
on both Vesuvius and the Island of Vulcano, malla- 
drite, which is sodium silicofluonde, has now been 
detected on Vesuvius. Indications of the presence of 
further silicofluondes among the pou of Veeuvian 
fumaroles have been obtained —Ferruccio Zambonini 
and Silvia Restaino: Cerous-thallous sulphates. In- 
vestigation of the cerous sulphate—thallous 
sulphate—water demonstrates the existence of a third 
double sulphate, Cox(SO de 4:5 T1,50, hitherto un- 
known.—Luigi Rolla "Lorenzo Fernandes: The 
element of atomic озүн 61. Fractional crystallisa- 
ie of A double salts formed with thallous апре 

sulphates obtained from commercial did 

кй 1 o SEA DURS e Sea by study o e 
X-ray & are shown to contain the 
element of & nio dosi 61.—Guuseppe de Lorenzo : 
The Elephas awisqwus of Pignataro Interamna in the 
valley of the Lin.—B. Longo: First results of the 

ER та rias apple (Pyrus apetala, 
Mun ).—Arnaldo Masotti niform rotation of & 
pu of thin round cylinders in an indefinite perfect 

iquid.—Ubaldo Barbieri: Astronomical determina- 

tion of latitude and azimuth made at Monte Settepani 
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„Хіл rgrr.—Maria Luigia Pagliarulo: 
- refractive dispersion of aqueous solutions of dextro- 
` -rotatory tartaric aad. e curves of refractive dis- 
pemon for tartaric acid solutions Appear perfectly 
.normal, but the derived curves to thoee 
p employed with asparagine eitis exhibit 

& change of оп correspon almost exactly 
| with the maximum of the rotatory n curves. 

! —G. Scagliarini: Analogy of behaviour and iso- 

{ morphism between cerium and thonum. The be- 

| haviour of the mixed oxides of the rare earth metals 

does not suppor the hypothesis that, in such oxides, 
сегїс oxide forms part o ora sahne' oxide. It 1з hence 
probable that the cerium is present in a condition of 
amorphous’ solid solution and that rts solubility in 

í acids depends on its condition of extreme sub- 

! division. It may be, however, that when dissolved 

' in other oxides, ceric oxide does not undergo thdt 

process of polymerisation which renders it insoluble 

‚ when it 18 calcined either alone or 1n homogeneous 

. mixture with other oxides. The same holds in the 

. case of thorium dioxide. Further, in agreement with 

: the positions of the two metals in the periodic system, 

~ the lacetonates of thorium and cerium .are com- 

i pletely isomorphous.—G. Scagliarini and M. Monti: 

; Additive жун unds of halides of tin and titanium 

with (iL). Stannic and titanic halides 

form уе compounds with hexamethylenetetra- 

; mine together with one or more molecules of a solvent 

4 ;such as chloroform, bromoform, dichloroethylene, 

; tetrachloroethane, etc. The composition of the com- 

,plex compound obtained varies with the concentra- 
i tions of the metallic halide-and organic base in the 
‘solvent, and the colour of the product зз usually 
deeper when the halide or the solvent preponderates 

lover the base. "Werner's theory does not furnish a 

‘satisfactory ın tion of these compounds.— 

та Махха: Products formed dung the working of 

accumulators. Exgmmation by means of the 
Dye nu method shows that the products formed 
during the charging and of lead accumu- 
lators include lead, both in powder and in masses, 
lead sulphate, lead ‘dioxide, various mrxtures of these 
ыыы: and other substances.—G. Resegotti : 
rystallographic study of certain aromatic nitro- 
derivatives. 5 - Methyl - 2 : 6 - dinitromethylhydrazo- 
benzene crystallises in the pnamatic class of the 

m: @:0:¢=1-27507:1:1°37644, 

8=93° 30’ 30° ; 5-methyl-a : 4-dinitromethylhydrazo- 

Benzene: a:b: Cmo-BIgi5:1: rri кж ә la 1 

and a-methyl-«- phenyl-a : 4-dinitro- 5-chl henyl- 

h e: Ga:b:c-2:8747:1 : 1:4563, B «e 128^ 3”, 

КОТЫ КЫ ee ЕНИ Ира (d 
system.—M. Sella urther facts relating to the 
migration of the tunny, ascertained by means of fish- 
hooks.—Antonino Pais: Influence of & hormonic 
stimulus, directed towards the testicles and ovaries, 
on the characters of the descendants 


WASBINGTON, D.C. 
National Academy of Sciences 
September) —G. A. Miller: P 
. of science. Such postulates might make for progress. 
Pogtulate (a): in a modern work оп the history of 
science, technical terms should be given only their 
‘modern m Then the numbers which Napier 


Rotatory and 


— — 


„ vol. 12, No. 9, 
tes in the bistory 


first called logarithms are not ушаш in the isen 
modern sense, but serve some of the purposes of 
modern and were influential in ther 
development. a scientific concept 


sie patie Cb 


' must be clearly its history can 


presented satisfactorily—H. J. Bttlinger: On the 
zeros of functions associated with a linear 
the ‘second order.—Harry Merrill Gehman: cern- 


ing irreducibly connected sets and irreducible continua. 
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— Karl T Compton: Interpretation of deviations 
from Ohm’s law. В has recorded small devia- 
tions from Ohm's law when currents of the order of 
тоё amp. cm? traverse gold or silver films. Арріу- 
ing Thomson's doublet theory of conduction leads 

improbable values for the magnitude of the atomic 
doublet. The ag peus evidence is, however, con- 
sistent with the ical free electron theory.—R. C. 
Gibbs and H. E. White: Rubidium- and cesium-like 
doublets of stripped atoms. Extrapolation of data 
available made le the identification of various 
doublets of ionised rubidium, strontium, yttrium, 
zirconium, and cæsium, barium, lanthanum, cerium, 
preseodymium. They are relatively intense lines in 
the spar. —Walter A. MacNair: The fine 
structure of certain lines and en evels of cadmium. 


he pee: quartz Lummer. e plates crossed 
& quartz or oe h and a 
аа .—F. A. Saunders: 


On the specttum or р СА. Keith Brewer: 
Tonisation in gases. The change of rate of 
thermionic emisaton and of chemical action with 
témperature follows the same general law. The rate 
and temperature of emission in certain oxidations are 
in dent; above a certain point, a difference 
in the perature and rate of emission of op tely 
charged ions occurs. This suggests a selective force of 
the metallic surface.—Herbert W. Rand and Amy 
ndi Inhibition of regeneration in plananans by 
ue of grafting. Two planarians are 
Staci a retone. A piece of tissne 18 excised 
from one, the Hiner nerve cord Беш severed. The 
animal is placed on an acid-free ea лы 
pouring the hot solution on to a glass slide and coo 
e head is then removed from the other individ 

immediately rede duh Журу крз eere 
und kept in position b of gelatin. After the 
des Ted De ндары n the head of the sock 
was removed. Regeneration of the head or the stock 
would occur in a normal worm, but the presence of the 
sometimes inhibits it—H. W. Rand, J. Е. 

отага and D. E. Minnich : Localisation of formative 
agencies in Hyc A double-headed animal is pro- 
duced by & new head on'to the side of the 
stock and the stock head is then removed. Some- 
times regeneration of the stock head occurs ; other- 
wise the stum is absorbed. А headless 


duplicated head or tail Sue uced i splitting а 
rd of one worm longitu Removing one 

ead or one tail led кыж: 
tion of the lost member, but in other cases the 


' dommnance ' of the remaining head or tai inhibited 
regeneration. 
VIENNA. 

Academy of Sclences, July 8 —K. Fritsch: Con- 
tributions to our knowledge of the Gesnerlaces— 
gi) ) The American species of the genus Klugia.— 

. Cordier: The action of bromine on ures and 

e derivatives.—H. Muller: Attempts to find 
radioactive products of the atomic disintegration by 
a-r&ys.—M. Blau and Е. Rona:  Ilonisation by 
ET ——R. І. Hasche: The method of counting 

tons.—E. Lieben and D. Laszlo:’' Ine 
relation of creatin to albumm and carboh 
metabolismn.—]. Pollak and E. Gebauer-F 
New o-azo com ds.—K. Ohara: The use of ash 
for the determination of woods.—]. Koller: A new 
synthesis of conme. The synth of Prid 
ephedrite and of sw-methoxy-p-oxyep 
Sachs and M. Ott: Notes on the preparation and analysis 
of some products of methylation of thiosalicylic acid. 


n 
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Mineral Inrestigatoons m Bouthoestere Maske By A. F. Budd Cin Borur Fas Tin о, тата 
Geo MO Denise d d cuu urs DN sim аа гойт Cori T rd Mara?) the 
: AD із of the Cold Bs Alaska, rms eu a vor 
; in at tho Ooa] —L Miller: The Demgn 


Locomottvsa for ume in Coal Mines —H. Nelson: 


Sarvey. 
at Oantral Rehool of Везепое and Technology, Btoke- 
КР. L Bolt: Systems of Оп Firing and ther 
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or Нистиякна, et 06.50 —W. J. Guthrie: Some Notes 
on Reduction Gear. 


RoranL ProroamairHio Boaumrr, аб T.— T. Н. В. Seott: Premdential 


` Address, 
| Dorrera оғ Оынмівтиу (Glasgow . Section), Bocisiy of 
а Тес Ж) аа rasa Orescent, 
Ganon кз Dr T ny: An Apparatus for the Bu ot Gas 
V == ee Быны. A EET on, as Brosdgate 
ож OF AUTOMOBILE te 
Ocventry) at 7.90.—J. В. imber seis dace. 
\ Бо аа. 
оғ Haciurmxrzs eae Centre) (at Royal 
| ' Teahnioal Oollege, Glasgow) at T.80.— W. L. Winning: ло 
‘Nouri. Bast Солдат epe ed Or HxGOARAG лир ÜYIFBUILDEES 
1 ts Branch Cleveland Beientific and Teshnroal Institu- 
^n eigo alere as T.80,—A. О. Mitchell: Heavy Timber Oon- 
4 struction m Harbour and Dock Works 
Quxxzxrt MicxosOoPICAL OLUB, at 7.80—A. A. Pearson: Mushrooms 
and Toadstools, 
PuamwacRUTAL Hoorkry or Gaur Barran, at &—Dr. J. H. Barn: 


* . Bome Methods of 
| at 8,50,—Рго!. Ө. M. 
[7 
| 
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m the Number of Deaths from 
General in and Waloa. 
Lwsrrroriow ОР Wales 
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bation Systema, and ihe Problem of 
BoraL Soumrr or Aera, ab 8 —Hir Thomes Н. Holland: International 
Interests in Haw Materials. 


4 
I 
1 Boorerr or Онимытод Тирсетат 
1 Chomika) 
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(Ohsmio En еп Groap 

re ) as &—H, Wilsbaw: М end Ris Pb а 
‚ Носнихов Восгитт (ab Royal босіебу ee Врата: The 

In pig s 

ternational pomum on Shape Qual: iuas. 


Ooker: Жен and Plastieity (Thomas На 
THURSDAY, Novawxus 11. 


Astronomical Во ab 490. 
ine fornita prisa bec Eeolhpse ATA 
A Romer (Annual General ) (at Royal 
Astranoniical Some pra id rar igs О je thon Forms 
~ m the Algebra of invariants taal Address).—Award of ths 
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. Scientific Achievement and Aptitude. 


CIENTIFIC literature in the United States has of 
late contained many references to that country's 
paucity of leading investigators in pure science, as 
distinct from its applications ; and as we have already 
mentioned (NATURE, May 22, 1926, p. 731), the National 
Academy of Sciences has appointed a special board 
of trustees to administer a national fund to be raised 
for supporting research work in that domain. In the 
June issue of Nation's Business, published by the U.S. 
Bureau of Commerce, Dr. E. E. Slosson discusses this 
subject іп the latter part of an article entitled “ Pure 
Science Pays its Way." Examining the nationality 
of the Nobel prize-winners in physics, chemistry, 
physiology or medicine, he finds that out of в total of 
7a prize-winners since 1900, Germany can claim 21, 
British Isles 11, France 10, Holland 6, the United States 
and Sweden 4 each, Denmark and Switzerland 3 each, 
Austria, Canada, Italy and Russia 2 each, Belgium and 
Spain 1 each. A Nobel prize has not yet been awarded 
outside of Europe and the North American continent. 
Further, by dividing the number of prize-winners into 
the'number of millions of population, he obtains for each 
country a number which, he states, may be called “ the 
national index of ‘scientific research " : Denmark, 
Holland and Switzerland 1, Sweden 1-5, Germany and 
Austria 3, France and the British Isles 4, Belgium 7, 
Spain and Italy 20, United States 28, and Russia 66. 

As a check on this method of gauging national 
achievement in scientific research, Dr. Slosson selects 
the more objective plan of analysing the nationality 
of the discoverers of new chemical elements. Starting 
with the year 1894, prior to which the United States 
was not sufficiently developed to compete, he finds that 
seventeen elements have been discovered, of which 
seven were found in Great Britain, four in France, two 
in Germany, and one in each of the countries Austria, 
Czechoslovakia, Denmark, and the United States. 
With reference to sciences other than those for which 
Nobel prizes are rewarded, Dr. Slosson quotes the opinion 
of the editor of Scence to the effect that the United 
States leads the world in biology, geology and astronomy 
and stands about even with Great Britain and Germany 
in mathematics and medicine. 

The precise significance of Dr. Slosson’s figures is 
not easy to deduce. The nationality of Nobel prize- 
winners, although a source of elation or depression, 
according to one’s own nationality or proclivity, does 
not appear to һауе more than a remote connexion with 
general national ability or achievement in research ; 
the winners are, in the main, men of genius, who are 
notoriously very rare, whose occurrence is exceedingly 
fitful, and the conditions of whose production are very 
obscure. In obtaining his national index figures, we 
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think that the author has unwittingly done his own 
country an injustice; we should omit the coloured 
population as well as much of the alien immigrant labour, 
tust as we should omit the moujtk population of Russia. 
In our opinion, & better ihdex would be obtained by 
dividing the number of Nobel laureates in each country 
into the number of people who have enjoyed—or 
survived—a secondary school education. 

The criterion afforded by success in discovery, whether 
of new elements or other things, appears to be too 
narrow ; it ignores discovery of new methods and new 
generalisations, which are usually of much greater 
moment ; and it neglects the factor of luck, which often 
plays an important part. As Galton observed : “ When 
apples are ripe, a trifling event suffices to decide which 
of them shall first drop off its stick ; so a small accident 
will often determine the scientific man who shall first 
make and publish a new discovery.” It appears to us 
that в more accurate index would be obtained by 
analysing the literature-references in such impartial 
works as the “ Progress Reports”’ published by the 
Chemical Society ; and we commend this suggestion 
to Dr. Slosson, in case he wishes to pursue the subject. 
We are, however, not convinced of the general utility, 
or even of the desirability, of instituting international 
comparisons, particularly in regard to science, which 
should know no frontiers ; but we recognise that Dr. 
Slosson, like all good “ тоо per cent." Americans, is 
anxious for his country’s welfare, and that in diagnosing 
the ailment, he is also searching for its cause and cure. 

The backwardness of the United States in producing 
leaders of research in pure ‘science has doubtless a 
plurality of causes, among which asri sacra fames may 
well find a place, side by side with Dr. Slosson's reason 
that, in recent years, professors have been deprived of 
much valuable time to devote to research by the 





enormous influx of students into the universities. |. 


These causes, however, are not confined to the United 
States. 

It may be, as E. Renan predicted, that the United 
States is expiating its original fault of creating а con- 
siderable popular instruction without any serious higher 
instruction ; but it appears to be more profitable to 
think of the future than of the irretrievable past, and 
of our own shortcomings as well as those of a sister 
nation. Leaving genius aside, the really important 
issue js that every progressive nation must give thought 
to the conditions that favour the provision of efficient 
research workers. The number of such men is probably 
never great, but in the mass is not inconsiderable. 
They appear to come within the class of one in four 
thousand, which Galton selected as his second order of 
eminence (the first being men of genius, who represent 
- about one in a million), and it is comforting to note that 
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he was convinced that, their ability is inheritable. The 
problem is how to produce more. Writing more than 
half & century ago, Huxley took a pessimistic view of 
the possibilities : “ The great mass of mankind," he 
said, have neither the liking, nor the aptitude, for 
either literary, or scientific, or artistic pursuits; nor, 
indeed, for excellence of any sort. Their ambition is 
to go through life with moderate exertion and a fair 
share of ease, doing common things in а common way." 
This opinion is probably shared by most thinkers 
to-day ; nevertheless, we believe that there is more 
latent interest for knowledge and attainments among 
the masses than is implied in Huxley’s statement. 
Where Nature fails or stops, nurture may sometimes 
succeed. The great instrument of education could be 
used much more effectively than it has been as a 
winnowing process for sorting out the capables from 
the incapables ; and, if we would be saved from the 
limbo of drab mediocrity, we must use it got only for 
developing latent aptitudes, but also for promoting 
that passion for excellence which is at the basis of all 
the best work in science, art, letters, and religion. 
Judged by these criteria, our schools are sadly de- 
ficient ; aptitude for learning, native curiosity and the 
pursuit of inquiries, are too often killed or suppressed 
by the pedantry of the pedagogue, if they have not 
already been throttled in the home; and the same 
educational diet is administered to all, irrespective of 
ability or inclination. As a result of this treatment, 
we find that very few adults have either the desire or 
the capacity for acquiring new knowledge; com- 
paratively few have learned to take a pleasure in their 
work ; and, what is far worse, few have acquired the 
babit of thought : of viewing things impartially, of com- 
paring, evaluating, and of drawing correct inferences 
from trustworthy data. " 
The habit of sober, reflective, critical thought is one 
of the greatest needs of the time, and the lack of it is 
reflected almost daily in social and industrial mis- 
understandings. Whatever good compulsory educa- 
tion has done to the artisan classes, it has not been 
successful in making them think; and the same may 
be said of the majority in other classes : most men are 
as vulnerable as ever to the oratory of speakers of the 
persuasive, political type, and the authority of the 
printed word is still an almost universal article of belief. 
The habit of independent thought and critical inquiry, 
the habit of work, and the desire to excel, appear to be 
the fundamental requirements of any country that 
aspires to remain in the vanguard. Given these, we 
have no doubt that a nation will find within its ranks 
all the ability that it may need for ensuring progress, 
including that important part of it which depends 
upon research work in science and its applications. 
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Judging Intelligence. — 

How we Judge Intelligence: an Investigation into the 
Value of an Interview as a Means of estimating 
General Intelligence. By Egbert H. Magson. 
(Thesis approved for the Degree of Doctor of Science 
in the University of London.) (The British Journal 
of Psychology, Monograph Supplements, 9.) Pp. 
ix--iig. (Cambridge: At the University Press, 
1926.) 8s. 6d. net. 

VALUATION of the character of his fellows plays 
ап important part in the life of man. In 

harmony with this, the Consultative Committee of the 
Board of Education in its report on “ Psychological 
Tests of Educable Capacity " expresses the opinion 
that “a careful and detailed study of the legitimate 
aims and inevitable limitations of viva-voce examina- 
tions" presents a promising line of advance in the 
attempt to discover reliable means of assessing ability. 
Dr. Magson’s work, “ published as a first contribution 
towards this complete and detailed study,” is an 
excellent example of the painstaking industry with 
which psychologists, by the statistical treatment of 
adequate data obtained under carefully controlled 
experimental conditions, are unravelling the complexi- 
ties of mental activity. - 

. Following the method used by Webb i in his work on 
character, several ‘judges’ were asked to distribute a 
number of individuals in seven grades of general ability 
so that the distribution in the grades was approximately 
*normal' The variability in such estimates em- 
phasises the need of objective scales of reference; and 
in the search for such scales psychology has scored а 
first success in intelligence tests. These tests measure 
an inborn general mental ability concerned with 
analysing and co-ordinating the data of experience 
rather than with the reception or retention of the data. 
This general ability the judges were asked to estimate 
on the basis of five-minute interviews, and their ability 
to do so was judged by the correlation shown between 
their estimates and the results obtained from intelli- 
gence tests given to the ' subjects.' 

Very few of the judges had any misgiving as to 
ability to perform the task, and most had a high degree 
of confidence in the trustworthiness of their own 
judgments. The judgments, however, revealed con- 
siderable differences of opinion. In one group of a5 
subjects, at were placed in 3 or more grades, while the 
marks of one subject were scattered throughout the 
seven grades from +3 to —3. In stressing this dis- 
agreement the author appears to have overlooked the 
fact that, m 18 cases out of the 25, at least 3 of the 6 
judges gave the same mark. In all probability, with 
an increased number of judges, the existence of a 
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definite medal grade would have been clearly demon- 
strated. 

The untrustworthiness of single judgments is a 
commonplace in psychology. А general tendency for 
а number of judgments to group about some mid 
value replaces the almost exact agreement in de- 
terminations oi physical constants. That general 
tendency in this case is expressed by the fairly high 
mean consistency coefficient, о:52 + о-о4 for 87 pairs 
of sets of estimates. The judges have estimated some 
quality in tbeir subjects with a fair degree of accuracy. 
This quality, however, is not the general ability 
measured by intelligence tests, for the average corre- 
lation of interview judgments and intelligence test 
scores has the insignificant value ота torg. As 
estimates of the general ability that’ is measured by 
intelligence tests, the interview judgments are valueless. 

What, then, is it that the judges have estimated ? 
Introspective reports showed that, while the answers 
given by the subject were considered to be the chief 
determinant, his appearance, expression, and manner 
influenced the judgment considerably. Putting these 
results of introspection to the test of experiment, 
verbatim reports of the interviews were assessed, first 
by other judges and then, a year later, by the original 
interview judges. It was found very difficult to divide 
the subjects, on the basis of answers alone, into more 
than three groups, and the correlation between the 
judgments so secured and the original interview 
judgments was only 0-37 0-05. On the other hand, 
when the subjects were graded for general appearance 
and manner, by judges who knew them well, this order 
was found to correlate so high as 0-78 + o-o4 with the 
interview judgments. To a far greater extent than 
was recognised by the judges, their estimates are 
founded on hasty generalisation from first impressions 
of appearance, expression, and manner. 

For comparison with the ‘interview’ judgments, 
‘mature’ judgments of judges who had known the 
subjects intimately for at least a year were obtained. 
These judgments have a consistency of о'83 and 
correlate with the intelligence test records 0-54 + 0-04 
and with the interview estimates o:22 + о'о5. Hence, 
while the bases of mature judgments differ very con- 
siderably from those of interview judgments, the 
mature judgment is a much better estimate of the 
genera! ability measured by intelligence tests. 

Search for the reason why the agreement is not 
closer revealed the fact that, accepting the test score 
as reasonably correct, the badly underrated and over- ` 
rated cases were almost always explained by strong 
personal likes and dislikes entertained by the judges 
for the particular subjects. This bias acts to a large 
extent unconsciously, and introduces a very serious 
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source of error into our judgments of those we know 


well. 5 


Inquiry as to the possible influence of Maxwell 
Garnett's factor, 'cleverness, involved the separate 
estimation of sense of humour, tendency to cheerfulness, 
quickness of apprehension and profoundness of appre- 
hension. The estimates of © profoundness ' were found 
to correlate with the mature judgments so high as 
о:89 oor. 'Profoundness' therefore plays a large 
part in the mature judgment, although its relation to 
. interview judgment and intelligence test score yields 
coefficients too small to be considered significant. 

The record of his own work, coupled with the ex- 
cellent short summaries and bibliography of relevapt 
work by other psychologists, is а valuable contribution 
to our knowledge of what the author, taking his cue 
from the Consultative Committee of the Board of 
Education, has described as “ the inevitable limitations 
and defects of interviews as ordinarily conducted." 
To be of real value, an interview should be carried out 
by skilled interviewers, fully alive to the sources of 
error and working under rigidly controlled conditions ; 
while the final decision should result from mean values 
obtained by pooling the entirely independent judgments 
of & number of such judges. The confident decision 
reached by the common practice of discussion over the 
table is far more likely to be wrong than right. 

R. J. BARTLETT. 





Melanesian Mythology. 

Mythen und Ersdhlungen eines Melanesterstammes aus 
Paparatava, Neupommern, Stidsee: Gesammelt und 
versehen mit Esnleitungen und Erkldrungen. Von P. 
August Kleintitschen. (Anthropos Ethnologische 
Bibliothek: Internationale Sammlung Ethnologi- 
scher Monographien, Band 2, Heft 4.) Pp. 509. 
(Mödling bei Wien: Verlag der Administration des 
Anthropos, St. Gabriel, 1924.) 15 gold marks. 


HE very scant record of Melanesian mythology 
has been considerably augmented by the pub- 
lication of myths and stories collected by the Rev. A. 
Kleintitschen of the Sacred Heart Mission from the 
natives of Paperatava, inland from Herbertshóhe in the 
Gazelle Peninsula of New Britain. With the similar 
collection made by Father Meier from the coastal 
people, the stories illustrate the beliefs of an important 
section of the Melanesian people. 

There are one hundred and eighty tales, some of 
which, however, are variant relations of the same 
events. The native text is given, so that the werk 
illustrates both language and folklore. Six of the seven 
groups into which the tales are divided are prefaced by 
summary accounts of the subjects to which they relate. 

NO. 2976, VOL, 118] 


NATURE 


[NovEMBER 13, 1926 





The first section describes the activities of the two 
legendary brothers To Kabinana and To Purgo in 
establishing the habitat, religion, and sociology of the 
Paparatava people. To Kabinana and To Purgo lived 
in a world already formed by a being vaguely named 
the kaia or spirit, who is called ‘I’ (т.е. ‘ he,’ the pro- 
noun) on the coast. They had a mother, and were in- 
structed in many things by the kasa. The exploits of 
these heroes recall those of Qat, Tagaro, Marawa, and 
other beings of southern Melanesia. They separated 
day and night. To Kabinana made level ground, but 
То Purgo furrowed it with valleys. Human figures 
were made, and sex bestowed by the insertion of a 
flying-fox and a young coconut. Another account says 
that To Purgo found а woman in а coconut. The зев 
was made, and triton shells, coral and clams placed in 
it. A black ant bit through the surrounding earth and 
the sea escaped and flowed round the land. The origin 
of death is ascribed to the neglect of To Kabinana and 
To Purgo to provide a fire of living wood for their mother 
after she had changed her skin. In another account, 
To Purgo becomes a kangaroo and tramples out the fire. 

The next three series of tales relate to the ghosts. 
Death in the native view is not the separation of soul 
and body, for they may be parted before death, and 
the empty body from force of habit go on feeding and 
speaking; but the speech is foolish chatter, and there 
is no understanding. When activity ceases, death 
occurs, and a new life is begun as a ghost. The soul or 
shadow can be seen and not handled, and is sometimes 
endowed with a repulsive body. In one story а tabaran 
ate a soul, and a man broke up a taberan all bones and 
roasted him. There are no rewards or punishments in 
the other world, but the shell money a man has distri- 
buted follows him and may possibly improve his sad 
condition. 

The tabaran form the lowest order of ghosts. They 
lead a miserable life, and when they meet the living 
constantly complain. They are generally invisible, 
especially when engaged in evil-doing, but are some- 
times seen as blow-flies and crows. They are intensely 
malevolent and plague mankind with ill-luck, sickness, 
and death. 

The imtanavwrakıi form the second ghostly order. 
They dwell in a land where there is no pain or sorrow, 
but new joys and delight. They are beneficent towards 
men, and in all ways the opposite of the tabaran. The 
name futanaourakit means ‘ everliving men," that is, 
real men as distinguished from the fabaran who have 
nothing in common with mankind. In contrast to the 
tabaran, who sbare dark holes with the rats and bats, 
the itunacuraktt dwell in sunny places, where the 
ground is covered with moss, and shady trees and coco 


palms are plentiful. 
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The kata are described as the greatest and most 
powerful ghosts. The name is connected with the verb 
kaian-to wonder at, and in spite of their many good 
qualities and benevolent acts, they are fearsome de- 
moniac beings who inspire the natives with anxiety and 
terror. They have human bodies, but may take other 
shapes and especially favour the form of а valvalir, а 
snake about three metres long. Sometimes they are 
seen as giant stones, of which there are many (due to 
the now extinct volcano Varzin) in the Paparatava 
district. The stories about the ata are of the same 
character as those told of the tabaran and the tutana- 
vurakii. The animal stories are few, and only the 
kangaroo, dog, parrot, and snakes appear in them. 

Father Kleintitschen has provided a rich and valu- 
able store of material for the comparison of Melanesian 
folklore. Though he finds in New Britain the remains 
of a lunar mythology which he connects on one side 
with Sumatra, and on the other with the Banks’ 
Islands and New Hebrides, there is no indication of the 
genealogical evolution of the higher Polynesian mytho- 
logy. We have here in New Britain, as in other parts 
of Melanesia, the simple wonder-tales of a primitive 
folk. Srpnzy Н. Ray. 


Photographic Photometry. 
Photographic Photometry: a Study of Methods of 
Measuring Radiation by Photographic Means. Ву 
Dr. G. M. B. Dobson, I. О. Griffith, and Dr. D. N. 
Harrison. Pp. rax. (Oxford: Clarendon Press; 
London: Oxford University Press, 1926.) 7.64. net. 


HOTOGRAPHIC methods of measuring the in- 
tensity of light have increased very much in 
mportance in recent years: in some cases they are 
he only ones which can be used, and in others they 
are the most convenient. Investigators wishing to 
ise the methods, among them being the authors of 
:his book, bave hitherto had to resort to the original 
iterature on the subject in order to find out what 
заз been done, no general summary being available. 
Profiting by their experience, which has been gained 
it the expense of much time and research, the authors 
18е written this review of the whole subject, discussing 
Ме principal methods employed, the sources of errors, 
10w these errors can be minimised, and, generally, the 
yest method of working. In making such measure- 
nents, everything depends on a- proper knowledge of 
she properties of the photographic plate, its treatment 
luring development, the measurement of densities, 
Че. Of this the authors have been fully cognisant ; 
ndeed, they embody the results of some of their own 
'esearches in the text. The outcome of the authors’ 
sxperience is a book which should be of the greatest 
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possible use to workers in the same field, indicating 
a3 it does the correct method of using the photographic 
plate in the measurement of radiation intensities. In the 
last chapter, examples of such measurements are given, 
together with a consideration of the accuracy obtainable. 

There is very little to criticise, the treatment being 
generally clear and straightforward. Occasionally, 
however, what is clear to the authors may not be 
obvious at once to thereader. For example, in defining 
the characteristic curve (p. 21), it is stated correctly 


` that the logarithm of the amount of light is plotted 


as abscissa, but in the curve given “log intensity ” 
is plotted as abscissa, attention not being directed to 
tHe fact that the time factor is taken as constant, as 
would be the case in the experimental determination 
of such a curve. On p. 33 an obvious slip is made in 
stating that a sector wheel can be used to vary the 
intensity of the incident light. By their treatment 
of the subject the authors show that they are aware 
that this is not correct, but it is advisable to point 
out the slip, since the supposed variation of intensity 
by the use of sector wheels is a common error. 

In the preface, Prof. Lindemann states that “ if one 
atom in a grain [of the photographic emulsion] has 
absorbed a quantum and been ionised, the whole 
grain is rendered developable.” It is unfortunate that 
Prof. Lindemann lends his authority to this statement. 
It is still a matter of dispute as to whether the Einstein 
law of photochemical equivalence has been proved to hold 
for the grain of a photographic emulsion; but even if 
it be assumed to hold, there is no experimental evidence 
to show that the presence of one atom of silver on a 
grain renders that grain developable. In all probability 
a large number of atoms is necessary to give a nucleus 
big enough to initiate development. T. S. P. 





Intermediates. 


Intermediates for Dyestuffs. By A. Davidson. Pp. xiii 
+256. (London: Ernest Benn, Ltd., 1926.) 36s. net. 


HERE can be no question that the whole problem 

of a national dyestuffs industry depends on the 
production of ‘intermediates.’ The allied industries 
of fine chemicals, explosives, artificial perfumes, and 
medicinal products also rely on the same source for the 
life-blood of their existence; in fact, many of the 
materials they produce are the ‘ intermediates’ them- 
selves. It is essential, therefore, that any nation 
which realises the necessity for a self-contained and 
efficient industry in this most vital department must 
see to it that not only the sources of its intermediates 
is secure, but also that the scientific knowledge by which 
the crude materials can be transposed into those capable 
of being used in the various industries is ready to hand. 

UI 
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So far аз Great Britain is concerned, the raw material, 
coal-tar, from which the intermediates are produced 
is abundant, so that in respect of the source there is no 
need to anticipate trouble. Nevertheless, it is well 
known that prior to the War we relied mainly on 
Germany for the chemical knowledge and skill neces- 
sary to convert our raw material into finished inter- 
mediates. The eight years that bave elapsed since the 
Armistice have seen a wonderful change, and at the 
present time only a very small percentage of the inter- 
mediates required for British dyestuffs industries and 
fine chemical industry is obtained from abroad. All 
honour, then, to those who have effected this wonderful 
transformation. We must not, however, rest content 
with this achievement. The chemistry of the inter- 
mediates is continually changing. New and improved 
processes for preparing old and familiar substances are 
always being discovered, and even the difference of a 
few pence in the cost of production may mean the loss 
or gain of a market. Moreover, the discovery of new 
intermediates .often means the production of some new 
dye having, it may be, only a slight advantage over the 
old one but still enough to cause its replacement, owing 
to the appeal of the new dyed material to the fashion 
of the moment. There is also the possibility of the 
formation of new intermediates and their commercial 
utilisation. All these problems bave to be met, and 
they can only be met, by keeping British research 
chemists, and those who intend to become research 
chemists, abreast of the timés by imparting to them a 
thorough knowledge of this special branch of organic 
chemistry so that they may know not only what has 
been done already, but may also be in a position to 
advance knowledge on their own part. 

It is therefore a pleasing picture-to see a text-book 
of some 250 pages devoted entirely to a treatment of 
the chemistry of the intermediates. Mr. Davidson is 
to be congratulated on having produced a readable 
book on what must necessarily be a dull subject. In 
it an adequately full treatment is afforded to all the 
chief intermediates from the parent substances up- 
wards. Especially noteworthy is the frequent use of 
tables to illustrate the manner in which the various 
derivatives are obtained from the parent substances, 
a treatment which the reader will find of the greatest 
assistance, ` 

There сап be no question that the book will be wel- 
comed by all those who deal with the intermediates, 
and will also be of assistance to teachers who lecture in - 
this branch of higher organic chemistry. Аз in all 
Messrs. Benn’s chemical productions, the formulze are 
clearly printed and the type free from errors. The 
absence of a bibliography is a detriment which might 

be removed in a future edition. J. Е. THORPE. 
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Our Bookshelf. 


Prof. Dr. phil. Dr. jur. h.c. Ludwig Darmstaedter. 
Ehrenmitglied des Staatsinstituts für experimentelle 
Therapie und des Georg Speyer Hauses in Frankfurt 
am Main zu seinem 8o Geburtstage am 9 August 1926. 
(Berlin: Albert Frisch, 1926.) 


Uwpzz the title “ Naturforscher und Erfinder. Bio- 
graphische Miniaturen" Prof. Darmstaedter publisbed 
recently & collection of fifty most fascinating, short 
biographical notices of pioneer workers in various 
branches of science. I received it privately from the 
author, as a token of friendship on the approach of his 
eightieth birthday. We were fellow students under 
Kolbe at Lei in 1868. He is the one German 
student friend with whom I have remained in com- 


munication. I always connect him with Butlerow, 
as I vividly remember his bringing the celebrated 
Russian chemist to visit us in the laboratory. 


The volume now before me is a collection of short 
Dui ЭЕ чш sketches of his activities, presented to 
armstaedter on his eightieth birthday, by his 
friends and admirers, more particularly by the managers 
of the George Speyer Haus in Frankfurt, who have 
instituted a Ludwig Darmstaedter Prize, to 
triennially, together with a Paul Ehrlich s 
for distinguished work in biology or chemical thera- 
peutics. They have done this in recognition of the 
part he has played, together with his deceased sister- 
in-law, Frau Franziska Speyer, in the extablishment 
and management of the George Speyer Haus, in 
which Ehrlich's work was carried on from June 1902 
onwards. 
. Trained asa chemist, Darmstaedter his career аз 
a member of the firm of Benno Jaffé and Darmstaedter, 
manufacturers of glycerin. In 1884, the firm acquired 
Oscar Liebreich’s lanolin patent. He’ left this firm 
in 1906 to devote himself to his collections. He was 
long a noted collector of old china. He also built up 
a very valuable collection of autographs and letters of 
noted men from the Middle Ages upwards. These he 
in resented to the Prussian State Library m 1907. The 
kumenten Sammlung Darmstaedter zur Geschichte 
der Wissenschaften und der Technik is now a distinct 
department of this library. ` 
Darmstaedter’s activity as an alpinist, as well as the 
part he has played in forwarding the creation of the 
first juvenile reformatory on the European continent, 
are both described, «d well as his multiple other activi- 
үл in the mono, 
Wm BR always been & man of remarkable 
vigour ска an un worker throughout his life. А 
classical scholar and highly cultured, he is & typical, 
educated German. When the lanolin patent was in 
the Courts here, before Mr. Justice Romer, he made & 
remarkable impression by translating, in the witness- 
box, passages from the Greek bearing upon the use of 
wool-fat. The presence of such men in industry has 
had much to do with German success. He is probably 
best known to the world as author of his extraordinarily 
comprehensive “ Handbuch zur Geschichte der Natur- 
wissenschaften und der Technik," produced in co-opera- 
tion with Prof. R. du Bois Reymond and Carl Schaefer. 
H. E. ARMSTRONG. 
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Handbuch der biologischen Arbettsmethoden. Heraus- 
gegeben von Prof. Dr. Emil Abderhalden. Lieferung 
184. Abt. 9: Methoden sur Erforschung der Leisi- 
ungen des herischen Organismus, Tel 2, т Hälfte, 
Heft 4. Methoden der Süsswasserbiologie. Рр. 653- 
852+ xxii. (Berlin und Wien: Urban und Schwarz- 
enberg, 1926.) 10-20 gold marks. 


Tms publication completes the first half of the volume 
n this handbook dealing with methods of research for 
che study of life in fresh water. It opens with a 
chapter, by August Thienemann, on life in inland waters, 
пуще in broad outline the conditions to be considered 
a a study of this zone of Ше and the connexions be- 
‘ween the animate and manimate components of tbe 
vironment. There follow articles by Н. Thomasson 
on the study of the microphyta of the limnetic littoral 
«nd deep zones, and by H. Gams on the higher water- 
dants. Einar Naumann gives & long account of 
nethods of demonstration for the purpose of teaching 
imnobiology, with special reference to the plankton 
ind neuston. Finally, T. Freidenfelt contributes а 
chapter on the mathematics to be employed, especially 
vy those working on plankton, for testing the accuracy 
technique and finding the true significance of results 
‘btained by sample methods. 

For those taking up the study of fresh-water biology, 
бе work should prove valuable as a guide to the 
rethods that are now employed. At the same time, 
һе papers, although not containing full bibliographies, 
ive sufficient information and references to enable 
ne, at once, to get on the track of the literature dealing 
ith the results of research in any special branch of 
his huge subject in which interest may lie. 


rlectrical Technology: a Textbook for the following 

Examinations, National Certificate, City and Guilds, 

A.M .I.E.E., B.Sc. Engineering. Ву H. Cotton. In 

8 weekly parts. Part т. Pp. xv+48. (London: 

Sir Isaac Pitman and Sons, Ltd., 1926.) 15. net 

each part. 

'HE student will find this а very convenient form in 
thich to acquire Mr. Cotton's book on “ Electrical 
'echnology.' Besides the advantage of paying for 
1e book by eight instalments, there 1s a decided benefit 

1 not having a bulky volume to carry about. 

Part т, which has just been published, includes the 
есеззагу elementary work in the form of a short 
troduction. This work should, of course, have been 
one previously, but the student will find the intro- 
action convenient for reference. The whole volume 

divided into two parts, the first being devoted to 
«rect current and the second to alternating current. 





haps. 1, 2, 3, and the beginning of Chap. 4, appear 


a the part just published. 

A clear exposition of the magnetic circuit forms the 
«st chapter, arid the second chaptér gives an account 
£ electromotive force. Then follows 
schnology. In the direct current part is to be included 

chapter on illumination and one on electrolysis and 
“Пв. The alternating current part is to include 
aapters on furnaces and welding, electric oscillations, 
ad measuring instruments. The descriptions are 
jequate and the diagrams good, so that the student 
юша find it a useful work. 
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Le problème de chimie: recueil de problèmes inédits 
avec leurs solutions à l'usage de la Classe de mathé- 
matiques spéciales des candidats au S.P.CN 
M.P.C., aw Baccalauréat GEE) duc Grandes Коога 
а à divers concours. Low générales, métalloides, 


chimis organique. Par Jean Duval Рр. 116. 
(Paris: Albert Blanchard, фаб) то francs. 
MANY years аро, the plan of tea chemistry, or 


rather, of exercising the mind in chemical matters, by 
means of problems and answers, was very fashionable. 
Nowadays it seems to have fallen into disuse, except 
perhaps in schools, although the method was a good 
one which enabled the student to fix reactions and 
principles on his mind without ing undue calls on 
his memory. Of course, much depends on the kind of 
problem selected and the manner in which it is treated, 
but if too much chemical arithmetic is avoided, and 
the problem chosen involves some theoretical principle 
which appeals to the mind, a great deal of useful know- 
ledge can be imparted, often from an unusual viewpoint. 
M. Jean Duval has applied the method to a number of 
cases and has produced a book which should appeal to 
students generally. Both inorganic and аа ргоЬ- 
lems аге chosen, many of them being of surprising 
ingenuity. The French is so easy to understand and 
їз so clearly expressed that many students 
would do well to add this book to their library. 


Il Naturalista vi. e. Per Gestro e Vinciguerra. 
(Manuali Mosi] Seconda edizione. Рр. хӯ + 204. 
(Milano: 1Лпсо Hoepli 1926.) 14 lire. 

Tux first edition of this work, published in 1881, was a 

pioneer amongst collectors' handbooks, and its successor, 

extended, illustrated, and brought up-to-date, gives 
concise instructions for the collection and preservation 
of animals, vertebrate and invertebrate, so that they 
may be afterwards available for detailed scientific 
examination. Much study has been given to the fluids 
which best kill and retain in preservation the charac- 
teristics of the tissues and structures of different types 
of animals, and accordingly a chapter is devoted to each 
group, from mammals to protozoa, while additional 
chapters deal with general instructions for marine re- 
search, and the collec of plants and of mineral- 
ogical ens. The work resembles in character the 

“ Handbook of Instructions for Collectors,” issued by 

the British Museum, but the binding is quite in- 

sufficient for а volume which 1s likely to see much and 
rough service in many climes. 


Chambers s. Encyclopedia: a Dictionary of Universal 
Knowledge. New edition. Edited у Dr. David 
Patrick and William Geddie. Vol. 8: Penobscot - 
to Saco. Pp. iii+87r. (London and Edinburgh: 
W. and R. Chambers, Ltd.; Philadelphia: J. B. 
Lippincott Co., 1926.) aos. net. 


THE newest volume of this encyclopedia again bears 
evidence of careful revision and the addition о of new 
articles. Events that have occurred within the last 
few months are mentioned. Many of the longer 
articles are admirable summaries and should prove 
invaluable for quick and easy reference. There are 
eight new coloured maps as well as many text illus- 


trations and diagrams. 
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Letters to the Editor. 


[The Editor does mot hold himself responsible for 
opinions ed by kis correspondents. Neither 
сая he u ‘ake to return, mor to correspond with 
the writers of, rejected smanuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous cations. | - 


River Terraces of the Euphrates. 


In NATURE (vol 111, p. 332, 1923) attention was 
directed to the remarkable uniformity in height of 
the successive terraces bordering the rivers which 

into the Mediterranean Sea and the Atlantic 

. We now leam from Dr. E. Paseemard 
(CR, t. x83, p. 365, 1926) that this umformity 
extends d these regions into the valley of the 
Euphrates, which opens through the Persian Gulf 
into the Indian Ocean. 

Five well-marked terraces are well displayed one 
above the other on the right bank of the nver along 
the t curve which it makes in ing from Rakka 
to Deir-el-Zor. Their heights above the river, as 
measured by M. Darrous, Topographer to the 


“ Migmon yu ique Héraud," are given in 

илдар: Дени 1 Delo es е, 
: 2. 

5th Terrace 7713 93-95 

4th, 5614 55-57 

зга „p 30:52 28-30 

Е and ,, 15:36 15-16 
ist ,, 3:60 se 


A comparison of these with those of the terraces 
of the Isser, Algena, measured by General Lamothe 
(col. 2), reveals a remarkable correspondence between 
the 2nd, 3rd, and 4th terraces of the two rivers: but 
this agreement does not extend to the 5th terrace. 
The ist terrace was not observed on the , but it 
exists at about the same height elsewhere in the 
Atlantic region. 

The interest of these observations is increased by 
the di in the 3rd terrace of an implement 
which is asagned by Dr. Passemard to the -upper 
Chellean industry. W. J. Sorras. 

University Museum, 

Oxford. 


The Transmission of Cutaneous Leishmaniasia to 
Man from Artificially Infected Phiebotomus 


papatasil. 


THREE examples of the transmission of cutaneous 
Leishmaniasis to man from naturally infected sand- 
flies, P. 5 99, have been recorded by us 
. Med. and Parasttol., voL 20, No 2) It 
was also shown that the causative о ism in each 
of the three lesions was biologically and morpho- 
logically identical with Leishmama . ere 
could therefore remain no doubt as to P. рараіаѕи 
being a transmitter of Leishmania tropica. ] 

Nevertheless, inoculation experiments performed in 
1925 on seven volunteers, with flagellates from sand- 
fies artificially infected пу раш оп onental sores, 
all proved negative. In these experiments flagellates 
were obtained from sandflies 2, 4, 5,.6, and 7 days 
after the infecting feed. Since P. papaíass is a 
"proved carrier of L. tropica, it was ble to account 
b: these negative results only on the theory that 
L. торна und а complete biological cycle of 
development in the sandfly, and unti the cycle is 
completed all the flagellates (and Leishmania forms) 
in the sandfly are non-infective. 
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In order to determine at what s L. tropica in 
the sandfiy becomes infective, a E ie series of 
реч was ormed with fi tes from 

ificially infected, laboratory-bred sandflies 8, 9, ro, 
ІІ, I2, 13, 14, 15, and 21 days after the infecting feed. 
All the паба were kept at laboratory temperature, 
19?-23? C. The infecting feeds were made on a lesion 
which was the result of an artificial infection with 
flagellates from a natural infected sandfly. Up to 
Ше. present two experiments have given positive 
resulta. 

() P. papaiasi 9 hatched in laboratory, Sept. 8, 
1926; fed on experimental lesion same date; died on 
Sept. 16, and dissected soon after death. (No further 
feed was allowed after the inf feed) Numerous 

tes were found in the pharynx, cesophagus, and 
mid-gut of the sandfly, but none in the hind-gut. 
Two inoculations were made into the left forearm of a 
volunteer shortly after the dissection. 

Oct. 14, 1926. A papule noted on the site of one 
of the inoculated points was found to contain numer- 
ous Leishman-Donovan bodies. | 

(2) P. papaiasss 9 hatched in laboratory, Sept. 7, 
1926; fed on expemmental lesion, Sept. 9; died 
Sept. 17, and dissected shortly after death. (No 
farther feed was allowed’ after the infecting feed.) 
Numerous flagellates werd found in the whole al- 
mentary tract from pharynx to rectum. Two inocula- 
tions were made into the left forearm of a volunteer 
shortly after the dissection. 

Oct. 14, 1926. A papule on the site of one of the 
inoculated points was found to contain Leuhman- 
Donovan bodies. 

Thus a stram of L. ша has’ been observed 
between June 26, 1925, and- Oct. 14, 1926, through 
four successive generations of hosts. 

т) A sandfly (naturally infected). 
2) A human being experimentally infected from (1). 
3) Laboratory-bred sandfhes infected from (2). 
4) Human beings infected from (3). 
рз cialis cbe рны э + is a transmitter 
of cutaneous Lesshmaniasis 18 therefore complete. 
S. ADLER. 
О. THEODOR. 

Microbiological Institute, 

Hebrew University, 
Jerusalem, October 15. 





Science and Psychical Research. 


In reply to Dr. Tilyard's letter in NATURE of 
October 23, I cannot see that ' catalytic t'isin 
any way а better simile for a medium is the 
word ‘ instrument,’ for catalysts, equally with instru- 
ments, are not possessed of any form of consciousness 
or of motives. Moreover, how can we be sure, аз 
Dr Tilyard states, that a medium 18 not actively 
a participant in the expenrment? Trances can be 
simula and anyway, what 1з to prevent the sub- 
conscious mind being affected by motives, just as 
may be the case in the fully conscious mind ? + 

e occasional failure of experiments ш chemistry 
classes, as also, let me add, in the case of physica 
demonstrations, have no analogy to the uncertainty 
that seems to exist in all c affairs. As Dr. 
Tillyard must well know, no new fact in chemical or 
physical science 1з ever finall хои untl the ex- 
periments that establish it have repeated by 
numerous observers, and further, until observers are 
satisfied that the i meu with 
certainty at will, and give identical results under the 
same conditions every time. 

Where do we get such exactness in psychical re 
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search ? Mr. W.H Massey, the well-known engineer, 
tells me that he once offered a reward of 10004, 
which he advertised in the pape to any one who 
could give & single conclusive demortstration of tele- 
pathy. In reply he did not get one single offer, and 
was told by an eminent authority on the subject that 
it was absurd to expect that telepathy could be done 
to order, and that it only occurred apparently spon- 
tameously and on rare occasions. What sane scientific 
man would believe in any physical phenomenon which, 
once expenmentally obtained, could not be repro- 
duced at will and with certainty ; and why should 
we и psychical phenomena upon any different 
basis 

Dr. TiByard objects to my strictures on the word 
“ational аз apphed to a psychical research labora- 
tory, which is во new that ıt has not yet even got into 
the London Directory. No doubt there are hundreds 
of concerns calling themselves ‘ national’ Some are 
Teally national institutions, and others assume this 
position. Most are merely commercial concerns, in 
many cases insignificant ones, wishing to advertise 
their commodities and give themselves & name by 
which they hope to m their small importance. 
Thus, I find t 'natio ' 18 even adopted by & 
firm of funeral undertakers. It is the same spint that 
leads caravanserais that by no means deserve the ap- 

ation to call themselves ‘Grand’ or even ' Majestic.’ 

en we come, however, to a new scientific institution 
the object of which 1s, I assume, the serious elucidation 
of truth, then I cannot think that it was a happy idea 
to this comparatively minor instatution’s career 
by g it by a pretentious name to which it has 
no real claim, and may easily be confused by the 
ignorant with another really national laboratory of 
vast importance. 

I have, however, no wish to labour this point, in 
regard to which Dr. Tillyard has attacked me. It 
was only a minor issue in my letter in Nature of 

tember 25, where the principal reason I gave for 
declining Dr. Tillyard’s kind invitation was that, in 
my opinion, thermographic phenomena in connexion 
with mediums are more a matter for a physiologist 
than for a physicist. 

Dr. Tulyard, however, broadly accuses me of ' an 
unscientific attitude to the subject of ical re- 
search." This he bases on his belief that I have never 
been to a spintualistic—or shall we say psychical— 
séance, and never intend to go to one. Tuus defend 
myself against this charge; but here I must first 
differentiate between what, on one hand, I would 
call spiritualistic séances, "where professional mediums 
are employed, and where spirits, either directly visible 
or through mediumistc agency are vocal or mech- 
anically achive, are supposed to be conjured, up, and 
secondly, séances or pila ү at which such things 
as telepathy are experimented with, where no mediums 
are requisite. Let me say at once that I have taken 
part in numerous serious meetings of the latter land, 
where telepathy without contact was attempted, but 
have never met with even the slightest evidence of 
what could be called success This, I may add, has 
been always to my exceeding disappointment, as was 
also the case when I tned most strenuously to repeat 
Blondlot's N-ray experiments. Їп both cases at first 
I fully expected to succeed, just as I did succeed 
when І repeated Rintgen’s X-ray iments when 
these were first announced, and before they had been 
confirmed by any one else in England. 

- Ав ig ada the other type of spiritualistic séances, 
I think I can honestly say that if I have in the past 
never attended such, this is for the reason that I 
have never been invited to attend one, as I am sure, 
in the days when I delighted in Maskeleyne and Cook's 
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Egyptian Hall of Mysteries, апа also enjoyed wonder- 
ought- ing exhibitions by Stuart Cumberland 

and others, I should have jumped at such an 1nvita- 
ton As regards the present and the future, however, 
perhaps increasing age and experience have given me 
а greater sense of responsibility, and my present 
attitude 18 that I do not think it right to tM any 
countenance to proceedings where I should fully 
expect to be misled, and afterwards told that, an y, 
I could not explain the phenomena I had.been shown, 
&nd that therefore there must be something super- 
normal in them. ; 

My firm conviction is that, as in the so at 
present, there is overwhelming evidence t at all 

intualistic séances where there are ghostly appari- 
tions, spirit voices, and any kind of communication 
with what 1з supposed to be another world, the 
phenomena are invariably due to fraud—not neces- 
sarily conscious, haps in some cases subconscious, 
but absolute fraud all the same. І have already been 
taken to task for the use of this ugly word ' fraud’ 
in this particular connexion, but I it from no less 
& master in science than Lord Kelvin, who used fre- 
quently to say that all the phenomena of what he 
called that ' wretched su ition of Осан 
when not to be explained by ' defective о tion,' 
were due to 'fraud., If it is considered an un- 
scientific attitude to refuse to have any dealings with 
fraud, then I prefer to be thought unscientific, for I 
agree with the book of Ecclesiasticus that “ He that 
toncheth pitch shall be defiled therewith.” В 

In conclusion, let it not be su po impute 
anything worse than undue Ari ty to our dus iw 
really eminent scientific spiritualstic believers, past 
and aps who I am sure were or are quite honest 
in what ае or think to be their pursuit of 
truth. Of these I would only repeat the words of 
my countryman, David Hume, who, spealung of 
miracles more than one hundred years ago, asked the 
simple question as to whether it was more probable 
that these very extrao &nd un ented' 
things did &ctually happen, or whether the observers 
or narrators of them were mistaken. 

А. А. CAMPBELL SWINTON. 
40 Chester Square, S.W.1, 
October 27. 





Ong wonders who are the onlookers who would 
be so ‘ unwise’ as to elevate any of the three * hypo- 
theses' mentioned by Sir Oliver Lodge (NATURE, 
October 30, p. 622) to the “ high status required of a 
scientific theory." Few would dignify even by the 
term hypothesis what are simply observations. 
Grantéd genuine phenomena, how much further are 
we scientifically ? Gran ' ectoplasm,’ can science 
justify repetitions of the human vivisection necessary 
to produce it when there is no purpose, except 
curiosity, in view ? Granted an ' inte ce ' behind 
the phenomena, can science say to which order 
amongst the myriad intelhgencee of Nature such 
belo ? Granted a ‘ spirit " hypothesis, can science 
describe or define spirit 

1f the function of science be to discover the rationale 
of all facts of human experience, it follows that it 
n p EM eee 
discharges this tunction. None of the many eminent 
men of science in European countries and the U.S.A. 
who, during the last seventy-five years, have attested 
the reality of psychic phenomena, have advanced a 
scientific theory of the cause. If present-day in- 
vestigators would make themselves acquainted with 
what has been done by their predecessors (who were 
equally competent and disinterested), they would 
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find that there -are no grounds.for believing that we 
know an Parce &bout the phenomena than men of 
science did fifty years ago; and truth to say, the 
'hypotheses' advanced then were much вао 
philosophically phrased and discussed. І should 

like to ask on what authority Sir William Crookes 
is labelled a ‘ tist? He, with the majority of 
men of science who have been interested, dro 
the investigations when convinced of the facts, 
becanse it was found that the phenomena were mainly 
repetitions of what had been already widely recorded 
in a large body of hterature in various ages and 
countries, and that no new scientific facts could be 
deduced from recurrent sporadic роо, un- 
connected with isti scientific owledge, and 
купа the control of men of science. 

ore recently another of 'researcher' has 
persisted in certain investigations without either the 
justification of a ‘spiritist’ belief or the sanction 
of scientific prevision. What is the motive? What 
can be the motive when, after fifty years of psychical 
research, the problem is exactly where it was in the 
Dark , during which the Church, at least, dis- 
co human vivisection and. also necromancy ? 
These are strong words; but are vere 
unaware of the fate of the majority of mediums, 
many of whom in the ing are simple, honest, 
but sensitive human types? va, not 208 
how uently d егасу grad ensues та 
the Edu of inb аео acul In the lives 
of mediums are many strange and terrible tales of 
immorality, sensuality, obsession, insanity, and crime. 
Those who have studied the history of this dx bed 
know, too, how often investigators have completely 
lost апа never recovered their own reason once they 
have ed their self-control to follow tbe dictates 
of an own ‘guide.’ Zöllner was not the first 
or the last to suffer this penalty. 

It would be us, therefore, to accept Бау 
Sir Oliver Lodge's counsel to ''follow our leaders." 

` He is a great man of science, We accept his authority 
in matters of physics, as we accept facts of astronomy, 
etc., from other men of science, and are glad to do 
so, as we know they have undergone the necessary 
traming and discipline to become speci in their 
subjects. They speak with the authority of know- 
1 and do not ask us^to follow other unknown 
leaders of whose bona they or we know nothing. 

On what authority, however, can any of the modern 
‘scientific investigators’ of psychic phenomena ask 
us to their fancies about a 1 world ? 
Have they attained knowledge by self-discipline, self- 
sacrifice, and the experience of trials overcome? 
Have they shown any signs of the power reputed to 
be possessed by religious teachers and Wise Men, 
‘ mediators,’ of old, who gould themselves control 
the energies of the lower ‘ psychic’ world, cast out 
‘evil spints' from the insane and obsessed un- 
fortunates, and deliver clear and inspiring -teaching 

7 from a serene, spiritual level so far above the common- 
‘ communications’ that issue via mediums as 
science 18 (or ought to be) above vanity ? 

The younger ' ical researchers. would be 
better engaged in compiling а history of the lives 
of mediums and collecting statistics of the periodic 

idemics of psychism, which latter should be 
plotted with waves of crime. An inquiry might be 
made also as to why the mediumistc р 
encouraged amongst us to-day were forbidden by 
the Hindus and all Eastern religions before their 
decline. Neither the religion nor the science of our 
tunes understands what was evidently part of the 
knowledge of ancient scientific rehgion Hence th 
danger. W. W. Т. 
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THERE cannot be much doubt that Sir Oliver Lodge 
(NATURE, October 30, 1926, р 623) wishes to compare 
the attitude of an hypothetical race of “ secluded, but 
intelligent aborigines,” towards rumours of X-rays, 
telephones, radio telegraphy, and the.existence of а 
hitherto unsuspected race ab white men—with that of 
ртоезелтаў opponents of what is called ' spiritualism.’ 

comparison, in my opinion, is unsound In the 
first place, it would be possible for any one of the 
aborigines mentioned to insist that the behevers in 
X-rays, and other пш of a like nature, conduct him 
to the part of the world where theee phenomena were 
alleged to be produced, in order that he might 
examine them. Further, upon arrival, he would be 
met by actual individuals of the race of white men, as 
to whose existence he had harboured doubt, and these 
people, of flesh and blood bke himself, would proceed 
to show him the phenomena in actual operation, and, 
I take it, explain to him, in a ectly rational and 
detailed manner, how they, were brought about. Such 
а demonstration, which could be repeated, under ideal 
conditions for seeing and understanding, as many 
times as the aborigine wished, would, without question, 
convince him that the’ rumours he had heard in his 
own country were based upon fact, as it would any 
other reasonable person. 

In the case of the disbeliever of the claums of 
modern spintualists, no such rational and clear 
demonstration ıs vouchsafed. He ıs unable to con- 
verse in a normal manner with the ‘in ences ' 
who, it is asserted, are responsible for the production 
of the 'occult' phenomena, and no spintualist is 
&ble to give him the slightest real inkling as to how 
these phenomena are produced. In fact, to use 
Sir Oliver Lodge's words, he finds himself in the hands 
of “ gropers in а led region off the obvious track,” 
and cannot be blamed if his disbelief is merely increased 
by such an unsatisfactory experience. 

Notonlyis the comparison under discussion unsound: 
itis also unfortunate.  Aboriginee, like certain le 
of the present day, though intelligent in some ficum, 
are neverthelees found to be willing believers in even 
the most p us of ' , &nd would thus 
be most unlikely to doubt the statements ( ing 
X-rays and other similar phenomena) of those of their 
companions whose observations they had been in the 
habit of treating with respect. J. Кир Morr. 





Patent Lew and Unemployment. 


IN а leading article ın NATURE of September 18, ıt 
is argued that the increase in the percentage of patents 
kept alive to the end of the fourteenth year since 1905 
is due to official examination for novelty introduced in 


that year. I submit that this reasoning does not hold 


. The rise preceded the year 1905, as the follow- 
ing figures will ES | 














Prior to the Act of 1883 the jene was much 
higher—nearly ro per cent. for 1876. Probably many 
factors unite 1n de ing the variation of the per- 
centage. The market value of patents d ds upon 
ther industrial value in a given period, and this value 
wild d upon their р of used for the 
promotion or obstruction of home industries. Hitherto 
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no attempt has been made to analyse the result of the 
British patent with the view of determining 
how far ıt tends to the introduction of new industries. 
I with the writer that this should be done, and 
that the system should be subjected to & 
investigation by economists with the view of ascer- 
taining the елсе of the Law of Novelty upon 
industrial progress. | E. WYNDHAM HULME. 
Old House, East Street, 
Littlehampton, October 4. 





Wira regard to Mr. Hulme's first point, the accom- 
panying graph, Fig. 1, which shows the number of 
patents surviving fourteen years from each of a large 
number of years, indicates that his selection of 
is not representative. The effect of the Acts of 1883 
and 1902 is very clearly seen. It is true, however, 
that the figures for 1903, 1904 show the, effect of the 
Act of 1902 (the figure for 1903 18 differently given 1n 
different reports), while tle slight increase for тоот, 
1902 may or may not be a normal fluctuation. The 


rise in 1903, 1904 may be attributed to two causes: 
(а) The Act of 1902 probably owes its effect not во 















































much to 1ts direct action as to the enhanced prestige 
which it conferred on patents generally. It is not 
unnatural, although it js not strictly logical, that 
patents which escaped the official examination (first 
made in 1905) should nevertheless benefit by this 
general rise in the prestige of patents. (b) A number 
of specifications which would normally have been filed 
in 1905 or 1906 was rushed into the Patent Office in 
1903 and 1904 in order to escape the examination : 
this is clearly indicated by the number of patents 
granted to foreigners, which were as follows : 


1900 6424 1905 6255 
Igor 6573 1906 боз 
1902 6509 I 7373 
1903 7455 I 7522 
1904 7019 1909 6485 


These rushed-in patents would, on the whole, bel 
to the more serious class, for the academic type o 
patent is filed promptly, without waiting for experi- 
mental development, and cannot, - therefore, be 
"rushed." Inventions coming from abroad are 
certainly selected inventions. 

As Mr. Hulme’s second рош: the per- 
centage figure for 1876 is not significant for the present 
issue, for the absolute figure for that year was only 
uL аз com with 1200 or more in recent times, 

e fact 13 that the peculiar incidence of application 
and renewal fees in the early days favo & high 
percentage of survival. 

THE WRITER OF THE ARTICLE. 
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Explanation of the Spectra of Metals of the 
Second Group. 


Тнк explanation of the complicated of 
elements 18 now making rapid strides, eio the 


more sompe and accurate knowledge of Ше. 
structure of the atom which we owe to Stoner, and 
the development of the quantum ciples of com-. 
bination which we owe to Russell, Pauli, Heisenberg, 
and Hund. The latter authors have so far confined 
their attention to the explanation of the fundamental 
terms of the tra. But the principles can be 
extended for Binding out the higher mem аз well. 
The following is & brief sketch : 

E we "AS out пе араа sub-levels accordin 
to Stoner (EK, £4, Lj, etc... ), and in wi 
the alkalies, UAE Ur ine opum eos ‘orbit. 
But if we allow the electron to ron through the 
successive sub-levels we get аб За КИМЕР rol. 
terms. In the case of alkaline we keep one 
electron in any X,,-orbit, and allow the second to 
run Mem the successive sub-levels. The resultant 
orbit 1s calculated by applying the rules of quantum- 
addition for r (multpliaty-quantum number), and & 
(&umuthal-quantum number), but discarding Pauli’s 
rule for the inner quantum number. This 18 quite 
justified, because Pauli's rule eu. to hold only when 
the electrons close a sub-level. us, taking calcium, 
if both electrons are taken in the N,,-level the 
пош is closed, Paul's rule holds, we get 15, 
only and not *S, But when one electron із in 
N,,-level, the second or vibra one is in the 0,,- 
level, Pauli’s rule should not hold, we get the second 
Rydberg member of 215, and 2%5,. 
the N,,-electron with the orbits just following or just 
preceding gives prime terms; thus Му, Nn, or 

зз gives us the Pas P, terms; Жу, Ma, 
or My give us the large *D,,,, !D, which are 
obeerved in calcium as well as in strontium and barium, 
but not in magnesium, because in esium there 
is no vacant D-level ing the fundamental M,,- 
level. The theory thus explains the details of the 
normal spectrum of magnesium, calcium, banum, 
strontium, zinc, cadmium, mercury in a very simple 
and convincing way. 

The success, however, applies not only to the 
regular terms, but also to the dashed terms which, 

to Russell and Saunders, arise from the 
metastable *D-levels of Ca*, Srt, or Bat. Taking 
calcium, we put the first electron in the M,-levels, 
and then add the second electron either to these 
levels, or to any one of the higher levels in the Stoner- 
sequence. In this way we get not only S, P, D, 
F-levels of both singlets &nd triplets and their higher 
pres ае fixed up by Russell, but also the 
apr, opos terms. The latter terms are &r 
terms, and ought to be designated as PP, PD, BF. 
(Thus Russell and Saunders contention that these 
terms arise from the metastable D-level 1s completely 
justified. In short, the procedure accounts in & moet 
convincing way for all the details in the spectra of 
elements of the second group, including the probable 
values of these terms. 

A detailed paper wil be published in the Pwo- 
sophical Magarins. 

The ideas in this communication are contamed 
imphcily in the мону Hund and others, but 
they have not been wor out in detail, nor has it 
been shown that they are capable of explaining in 
such details the structure of the 
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Absorption Bands in Nitrogen. 

Some time the critical potentials in nitrogen 
were determined by the present writer (Zeit. f. Phys., 
34, 622, 1925) by measuring the excitation potentials 
of the о-о band of the second positive group and 
of the negative bands. The results were 13-0 and 
Having the absolute value 
of 13-0 volts, and using the term scheme of N, given 
pe Т. Birge (Phys. Rev., 23, 294, 1924), the ex- 

tation potentials of the first and fo positive 

ups ni could be calculated, and a value 
of 8 volts was obtained for the resonance potential, 
a8 was predicted by R. T. Birge (NATURE, 114, 642, 
1924). The band system belonging to the transition 
the first excited and the normal state was, 
however, not known. In order to settle the question 
&bout the normal state of the nitrogen molecule, 
кулшщ йүзе сг кер бузу: It 18 extrem 

i t to get the right conditions for this experiment. 
The final ш Кы taken with the уаспип 
Ызар үс умы o J. J. Hopfield, which he kindi 
offered to me for that aoe 

We filled the whole spectrograph with carefully 

nitrogen to about 20 cm. and used 

yman's capillary method (Astrophys. J., бо, I, 1924, 
and NATURE, 118, 156, 1926) for the continuous hght 
source. The plates show а, band system with frequency 
differences which have the same values as those of 
the final state of the first positive group, pro 
defirutely that the first tive up is going ou 
from the first excited te of the molecule. The 
о-о band of the new system corresponds to an 
excitation potential of 8 volts, confirming the pre- 
dichon of К. T. Birge and my Г potential 
measurements. In the detailed paper which will be 
given soon, these and other bonds appearing on the 
plate will be discussed. 

Н. SPONER. 


ent of Physics, 
University of Cahfornia, September 13. 





The Reaction to Flea Bites: Anaphylaxis and 
- Louse [nfeetation. 


I was much interested in Prof. Boycott's letter 
(NATURE, October 23, p. 591) dealing with ana- 
phylaxis consequent upon the bites of fleas, as I have 
in mund an interesting case illustrating the same 
phenomenon after infestation by псе. The case came 
under my notice in 1918 whilst I was serving as 
entomologist with the American Red Сговз Trench 
Fever Commission in France under Prof. (then Major) 
Richard P. Strong, of Harvard University, USA. 
During the experimentation a number of volunteer 
subjects were injected intravenously with filtered 
extract of louse excrement from insects which had 


` fed upon trench fever cases. One such volunteer 


- 


was inoculated at 3.25 р.м., and, to quote, “ Z. showed: 


very marked anaphylactic phenomena at 340 P.M, 
severe cedema of the face, and very marked general 
urticarià and much discomfort. The symptoms 
slowly subsided. . Z. had pennar been used for 
the feeding of normal hce trom May зт to June то. 
Mise uer period over one hun lice were fed 
upon him twice daily. His case illustrates a very 
unusual form of a&naphylaxis" (' Trench Fever,’ 
Oxford University Press, 1918, p. 278) 

Again, from the case report (p. 430, 13b1d.), Z. showed 
" marked generalised oxiema, ing half an hour 
afterwards and tem ture of 99-8? F., gradually 


d , and two days, except around 
previous bites of normal lice, where it lasted five 
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days." Itremains to mention that the man had been 
used as a ‘foster nurse’ for uninfected lice used in 
other experiments, and that the injection work and 
clinical observations were. carried on by Prof. Strong 
and Prof. (then Major) Homer F. Swift. 

А, D. РЕАСОСК. 


Zoological ent, 
Е College, Dundee, 
tober 26. 


The Antiquity of the Labiatw or Mint Family. 


IN Knowlton’s recent catalogue of the Mesozoic 
and Cenozoic plants of North America, there is not & 
single species of Labiate. Schenk, їп Zittel, refers 
only to interglacial FA ouropæus and Stachys 
раче. More recently Reid has recorded lacial 

biate, such as Lycopus, Stachiys (two species), and 
Mentha from England. The fruits and cal are 
distinctive, and should be easily reco imb but 
owing to the specialised character of the family, and 
the prevalent opinion con the late evolution 
of herbaceous plants, it has seemed unreasonable to 

very ancient fossils of this x 

evertheless, among some Ї collected in the 
Green River Eocene of Colorado їп 1923 18 а character- 
istic labiate calyx. The specimen was obtained in 
the Roan Mountains by Prof. Junius Henderson and 
Mr. John руш, high up on the plateau. The calyx 
is dark, the tube 3:3 mm ong and 1:3 mm. broad, with 
five slender, spreading teeth which are about 2 mm. 
long. There are twice as many stria as teeth; these 
are quite м The gen : серое апу that of 
Mentha, but the spreading of the teeth rather su 
Leonurus cardiaca, 10 which, however, the sad cited 
much broader at the base. Two of the teeth seem to be 
united a trifle higher up than the others, but there 1s 
scarcely any departure from strict radial D 
As it is impossible to refer this with any assurance 
a particular modern genus, 1t may be placed under a 
new generic term Menthites, as Menthiiss socenscus. 

Evidently we must look in the Mesozoic for the 
origin of the Labiatze. T. D. A. COCKERELL, 

University of Colorado, 

October 14. 





Early Egypt and the Fayum, 


Tux statements about the Fayum question in 
NATURE of October 30, pp. 624-5, were already 
familiar to me, but they do not appear to invalidate 
the. six reasons which are as I have stated (р. 514) for 
the received view of the Nile-fed lake. For example, 
the sandy island flagged over with stones for a quay 
1s exactly what fishermen need for drying fish ey 
from the jackals. A discussion of details would mu 
exceed a journal correspondence. But the appeal to 
“ hard geological facts " involves, to pest with, a 
solution of the problem of interpretation. ere must 
first be some common understanding about the 
traces of a Nile-fed lake level, which would appear 
from (1) а lake rising and falling 8 or то feet every 

, with margins varying over about a furlong of 
sands; (2) witha eral rise of level 4 or 5 feet every 
1000 years; and iy thé ground being later dried up 
and subjected to 2000 years of high-wind denudation 
without any vegetation covering 1t, and some hundreds 
of rain storms. At least it 1s certain that the traces of 
it would be quite different from those of the old 
permanent estuarine lake’ of -human. date, both 
physically and Боодо еп we know what to 
expect, we may then know how to interpret the present 
appearances. . FLINDERS PETRIE. 
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orine tera in Relation to a piece of fortune, for one of these declined to 
чн эзе а Velocity zi produce & le female flower. I had it under strict 
Riese heme iet aime od which I have | Observation the whole season. The other behaved 
been carryin ont recently on the photo-synthesis of normally, forming D sg ty of female flowers and 
h cite. from a elements, rather curióuà ripening one fruit. e two plants side by side 
ydrogen S under identical conditions of soil and light. Pumpkins 


results have been obtained. The light used to 
activate the chlore-hydrogen mixture was filtered 
through Moti quantities of chlorine gas with the 
object of stud ving the corresponding variations in 
the reaction velocity. It was found that a very small 
розов of chlorine in the filter was able to reduce the 
of the light very ту greatly, but increases 
o th: tie. ied by less and less effect 
The curve ob ed by plotting actinic power against 
density of fil medium- was not, however, an 
exponential function, but more the shape of a rect- 
an hyperbola which for high densities tended to 
efinite ‘residual’ value for the actinic power. A 
tube of 4$ cm. of chlorine at atmospheric pressure 
reduced the reaction velocity to 10 per cent. of its 
initial value. 

In conjunction with Mr. A. Elliott, further experi- 
ments were carried out a tube one metre and a 
half in length, and the curve extended in the direction 
af still greater concentrations. The residual velocity 
was then reduced to 5 per cent., and a v similar 
curve was obtained when a solution of rine in 
carbon tetrachloride was used as the filtering medium 
instead of chlorine in the gaseous state. 

WILFRID TAYLOR. 
(Earl Grey Fellow.) 
University of Durham, Armstrong Colle, 
Newcastle-upon- Tyne, Septem 





The Structure of the Continents. 


In the investigation of the structure of the con- 
tinental masses there are two important considerations 
which must not be overlooked. 

The first is the inadequate data available for the 
calculation of the velocity of transmission of vibrations 
in the earth’s crust Dr. Jeffreys has made excellent 
use of what little there is, but, as I pointed out at the 
meeting of the British Association at Bournemouth 
in 1919, and аз he himself has contended, there 1s 
urgent need of systematic axperimental work on the 
times of transmission of such vibrations. 

se second place, ents on the elasticity 

cal characters of hand specimefis of rocks 
is ee value for the determination of those of deep- 
seated magmas of:similar composition, not only on 


account of the enormous that prevails even 
at moderate depths, but also era of the presence of 
volatile constituents, co largely of the elements 


of water and ( (especially in ic rocks) of sulphur 
compounds, far in excess of those саа Ex d 
вресипепв of even glassy rocks such as tachyl 


ы College Ot Se Joas W. А 
к ео ence, Я 


ih: Kensington, S.W. 7, 
October 25. 





Sterility in the Vegetable Marrow. 


SEEING that a letter on the above subject emn 
I E in NATURE (October 23, p. 592), i 
may be terest to place ой record my буроо 
this summer regarding pumpluns. Besides growing 
vegetable marrows, w. as it happens, have be- 
haved qute normally this season, bearing an abundant 
crop, we usually put out а single pumpkin plant and 
manage, as а rule, to obtain from it one large fruit. 
For the first time, two plants were put out this year— 
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have been grown by me for the last six or seven years, 
and this is the first time & plant has been seen to 
behave in this way. I have never yet come across а 
E letely male marrow plant. 
ear I can offer no adequate explanation as to the 

5. for the lack of female flowers in the marrow 
plants mentioned b If the per 
summer had been ian ete ow tem 
might have been ‘suggested as the cause ; a por as she 
writes, the season has been favourable for half- hardy 
plants, aud the abundance of marrows formed and 
matured here point to this. It looks as if the maleness 
had been innate in the seeds and not induced by 
external conditions. JoEN PARKIN. 

Blaithwaite, 

Wigton, Cumberland, 
October 25. 





Optics and Poetry. 
“Tam carom mane fenestras 
Intrat, et angustas extendit lumine nmas.’ 
PERSIUS (A.D. 34-62), Sdi iiL r-2. 

“Here is full morning coming the window 
shutters, and the narrow crevices look larger with 
the light "—(Conington's translation). 

"Mond а narrow slit seems to grow wider as the 

xen of the light coming through it increases is 
of itself a dry and not very important matter of 
common observation ; but the very charming use of 
this fact by the Latin t, as an indication to the 
sluggard within that he has fong overslept the 
hour of rising, gives rt à new attraction and ишген, 
and 1з worth noting. “ We go on snoring, enough 
carry off the fumes of the unmanageable еы, 
while the shadow is crossing the fifth line of the dial,” 
that is, at eleven o'clock. 

This & t widening of a narrow slit 18 ha 
due to a land of dazzle or halation affecting the 
surface of the retina, comparable to the irradiation : 
or үү кор! of the light on a Vince ed plate. 

t in bed the eyes would na be more 

Mie ым ects of this kind. M. Gustave Le found 
by experiment that it requires at least fifteen minutes 
spent in darkness to bring the eyes to their maximum 
sensitiveness to faint illumination. No doubt the 
had often observed the phenomenon himself as 

e lay, 'twixt sleep and waking, watching the slits 
in the shutters, first in the grey dawn and then lit 
by the sun. Н. C. BROWNE. 

Y Dublin, October 21. 





‘Red Rain’ at Bordigbera, Italy. 

‘ Rep rain’ WES рө os aue ing of 
October 31, ic, ons pavements and vegetation 
with a didis. red-brown deposit which turned to 
salmon colour when . The shower, which termin- 
ated about noon (English summer time), was accom- 
Fio p by a current of hot moist air from the east. 

.previous day was wet and overcast, and the 

ening after the shower there was a thunderstorm 

with long flashes of lightning from east to wost at an 

altitude never touching below 2500 fest. 

Samples of the deposit (doubtless sand 

Sahara) are being preserved for D ig et ex- 
amination RYAN. 

Le Luccole, Bordighera, 

Italy, November 1. 4 
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Cretaceous Mammal Skulls from Mongolia. 
By Dr. Wurm К. Grecory and С. G. SIMPSON. 


"HE discovery of Cretaceous mammal skulls in 
Mongolia by the Central Asiatic Expedition 
of the American Museum of Natural History is an 
event of exceptional importance in vertebrate palæ- 
ontology. The Cretaceous forerunners of the varied 
lacental mammals of the Palæocene and Eocene have 
itherto been known only by inference. The studies 
of Cope, Osborn, Wortman, Matthew, and others upon 
the dentition and skeleton of Eocene mammals led 
to the view that the earliest insectivores and creodonts, 
taken collectively, were descendants of the most primi- 
tive group of placentals, for which the name Therict- 

- oidea was proposed by Gregory in 1910.1 It was 





Fro. 1.—DeBtatkeridium pretrituberculars, Туре palate and пае. 
Djadockte formation, Mongobe. Twice natural sire, — 


further inferred that the stem placentals of the Cre- 

taceous would be more or less intermediate in character 

between the Jurassic “ Amphithertum” and such early 

Eocene forms as Paleoryctes, Didelphodus, and the 
idee? 

In 1924 and 1925 the third Asiatic Expedition, 
under the leadership of Roy C. Andrews, explored the 
Djadockta formation of Mongolia, which yielded the 
famous dinosaur eggs and the superb series of Proto- 
ceratops skulls and skeletons. Here Mr. Walter 
Granger and his associates, after prolonged. search, 
finally discovered no fewer than seven skulls or parts 
of skulls, some with associated lower jaws, of Cretaceous 
mammals. Of these the first specimen discovered in 
1924 proved to be an allotherian or multituberculate, 
and has been described as the type of a new genus 


1 The Orders of Mammele, Ball, А М.М H., WI, р. 464: seo aleo pp. 304- 


зор 63. 
‚ а and;Evolution of the Human Denton," Baltimore, 1931 
рр. 99-107, 318. 
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and family of allotherians in the American Museum 
Novilates 3 
The ining specimens discovered in 1925 have 
been very skilfully extricated from the matrix by Mr. 
Albert Thomson and generously entrusted to us for 
description by Prof. Osborn and Dr. Matthew. Upon 
examination the new specimens appear to be quite 
distinct from all of the hitherto described jaws and 
teeth of Cretaceous mammals, including those in the 
Marsh collection of the Peabody Museum, Yale. Uni- 
versity, in the American Museum of Natural History, 
in the United States National Museum, and elsewhere. 
All the known American Cretaceous mammals, ex- 
cept the allotherians, are marsupials, related rather 
closely to the existing opossums, so that as the evidence 
now stands the placental mammals did not invade 
north-western America until the Paleocene. АП the 
Mongolian Cretaceous mammals, on the contrary, again 
excepting the allotherians, so far a to be placental. 
So far back as Morrison al us) times the 
pantotherian or tritu te mammals were differ- 
entiated into several families. We are therefore not 
surprised to find that the Mongolian Cretaceous 
placentals show considerable diversity among them- 
selves, so that even in the half-dozen specimens now 
available there are representatives of not less than four 
genera and two families, all-apparently new to science. 
The largest of these animals was somewhat bigger 
than a large house rat. Its skull and dentition were 
distinctly carnivorous in type, with laniary 
canines and sharp-bladed, narrow, tri molars, 
approaching in these features the most primitive 
Eocene creodonts. Three genera are referred to this 
family, which is named by us the Deltatheridiide.‘ 
The upper molar teeth are in what may be called a 
pre-tritubercular stage of evolution, since the para- 
and meta-cones are connate or not separated from each 
other and are median in position, їп line with the 
primitive tips of the premolars, while the so-called 
protocones’ are internal spurs from the base of the 
crown. The lower molars are tritubercular, with 
shearing paraconid-protoconid blades and narrow heels. 
In the second family, called Zalambdalestide, the 
very elongate snout suggests that of Solenodon, except 
that the lateral, not the median, incisors are enlarged. 
The cheek teeth, much worn in the type, strongly 
suggest those of zalambdadont insectivores, but a 
referred -specimen indicates that the para- and meta- 
cones were partly separated and more buccal in position 
than in modern zalambdodonts, thus supporting 
Matthews ује 5 that the peculiar zalambdodont 
molars have been derived from а more normal trituber- 
cular . The lower molars are tubérculo-sectorial, 
with fairly broad heels. One pair of the: anterior 
teeth, probably the median incisors, were much en- 
larged and procumbent, working between the enlarged 
upper incisors. The canines were small or absent, and 


ы G С. rgz4. А Meorxo Mammal Skull from Mongoha. 
Ameriosn Мазок Ni No sro, Nov. 24, 1935. 
4 October I 


карат Noritaiss, 926. Cretaceous Mammal 
Skulls from Mi by Wiliam Soe Se 
* Matthew, A Zalambdodont Insectrvore the Besal 


. Dy 19 
Eocene, Ball. А.М NH., #9, Art аў, pp. 307-314. 
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there were long spaces behind the enlarged front teeth. 
The skull avoids the specialisations of modern zalamb- 
dodonts, the nasals being separate, the zygomatic 








Fro. s.—Dyeiaetherudivm 
Twice natural аге. 


Referred specimen. 


arches complete and the glenoids not displaced medially ; 
orbital region less reduced, with prominent lacrymal 
rims; brain-case moderately expanded, not tubular. 
In these and other important details the Zalamb- 
dalestide agreed with the Deltatheridiide, and the 
characters of óne of the new genera named Hyotheri- 
dium indicate that at that time the two families were 
still closely related, however much their presumed 
descendants, the placental carnivores and insectivores, 
diverged in later times. 

Accordingly these specimens afford additional sup- 
port for the following conclusions, based on much 
other evidence. . 

(х) The Paleocene and Eocene insectivores and 
oxyclenid creodonts, taken collectively, represent 
survivors of an earlier insectivore-creodont stock, 
examples of which have now been discovered in 
Mongolia. 

(2) The discovery of these earliest of definite pla- 
centals in Mongolia furnishes some support to the 
hypothesis that Central Asia was the homeland of the 
placental radiation. 

NO. 2976, VOL. 118] 

















(3) The Mongolian Cretaceous mammals stand be- 
tween the Jurassic pantotherians and the Palmocene 
placentals, both in time and in dental structure, but 
are somewhat nearer to the latter. ; 

(4) The Mongolian Cretaceous mammals favour the 


' view of Wortman and others that the para- and meta- 


cones collectively of the mammalian  tritubercular 
molar are in line with, and homologous with, the 
‘reptilian’ tip of the premolar crowns, and that the 
so-called protocone3 represent internal basal spurs, 
correlated functionally with the differentiation of a 
heel or talonid, on the lower molars. 

The following is a list of the mammalian fauna now 
known from the Djadockta formation : 


MULTITUBERCULATA. 
Philodontide. 
Djadochtatherium matthew: Simpson. 
INSECTIVORA. 
Deltatheridide. 
Deliathersdyum  preirituberculare G. and 5. 
Deltatherotdes cretacicus G. and S. 
Hyotheridium dobsont G. and S. 
Zalambdalestidz. 
Zalambdalestes lechei С. and S. 
Of these all are known from at least part of the skull, 
including the palate, and all but Deltatheroides also 











Fio. 3.—Zalambdalesies leches. Type. "Twice natural size. 


from associated lower jaws. Zalambdalestes is in- 
comparably the best known of all Mesozoic mammals, 
every main part of the skull and jaws being known, 
although some fedtures are still rather obscure 
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Properties of Thin Films.! 
By Sir Wom B. Harpy, F.R.S. 


VERY one knows of the three states in which 
matter can exist—solid, fluid, and gas or vapour. 
Thin films of matter, familiar to all in the form of soap 
bubbles or lubrigating films of oil, are no less than a 
fourth state, because, choose what physical constant 
we may, it will have a different value for any particular 
kind of matter in this state from what it has in any of 
those other states which are more easily apprehended 
by the senses. 

Life itself depends upon this fourth state of matter. 
There is a film spread over the surface of each living 
cell: which seems to control the of substances 
into or out of the cell. This film 1s actively maintained 
by the expenditure of energy on the part of the cell. 
The new technique of microdissection, by which living 
cells so small as to be almost or quite invisible 
can be dissected, has increased our knowledge of 
this surface film. If it be punctured at one place 
the living matter їп the neighbourhood of the punc- 
ture becomes curdled in appearance and dies, but the 
membrane grows in at the back of this dead substance, 
cutting it off from the rest of the cell. This is the 
fundamental surgery of living matter. 

I cannot hope to do more now than deal in hap- 
hazard fashion with this vast subject. I propose to 
begin with an iment which, ш spite of its sim- 
plicity, shows how ubiquitous films are, and how our 
most elementary ‘impressions of the external world 
depend upon them. : 

ake, for example, smoothness. It is not a property 
of solid matter in:mass, but of this fourth state of 
matter. A tea-cup:has the delicate velvety feel of a 
polished surface; but neither porcelain nor ware is 
really smooth in that sense. Their surface, like that 
of all other naturally occurring: surfaces, is covered by 
a film of greasy matter, which may come from. the 
atmosphere or from the ‘clean’ cloth with which 
the object has been dried. If that film be removed 
the surface feels harsh and rough because, to use the 
engineer’s phrase, one’s finger-tips, if they are freshly 
_ Washed, seize to it. ` 

Kt is not possible quickly to remove the film. The 
necessary procedure-would take too long, and in any 
case the film would quickly re-form in the atmosphere 
of a room. I can, however, destroy its effectiveness 
by taking. advantage of а curious property of water. 
That substance is not only not a lubricant for vitreous 
surfaces, but it is also an anti-lubricant in that it 
destroys. the effect of the natural lubricating film. All 
І have to do, therefore, is thoroughly to wet the surfaces 
of the tea-cup and saucer, and the tea-cup ceases to 
slide in the saucer. 

A tea-cup suggests a storm, and that suggests the 
curious power which oil has of smoothing the sea. The 
oil spreads over the surface of the water until the 
layer is only about the-five-millionth of a millimetre 
in thickness. А гасне 
little; I wil therefore try to give an impression 
of the minute quantity of oil needed in another way. 


.' ! Duscourse entitled “Fims,” dehwered at the Royal Insttubon on 
January #9 
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In 1919 an oil ship was wrecked inside the Lizard. 
The oi-tanks were burst open and the oil rapidl 
. There has been no sensible quantity of ol 
in the wreck for the last six years, yet sufficient still 
escapes to the surface of the sea to produce an obvious 
‘smooth’ for a mile or more to leeward. The effect 
of & film of oil of quite invisible thickness upon the sea 
is very real. А vessel labouring in а sea-way or 
ing before а gale can, and does, find some measure 
of safety by bags filled with oil to windward, 
and Pliny records how the oyster-fishers used oil to 
calm the surface of the sea so that they were more 
easily able to work. 

It is obvious that the presence of this oil film cannot 
seriously modify the energy of great seas, say, a quarter 
of а mile from crest to crest; but when seas enter & 
‘smooth’ they change their character with dramatic 
suddenness. ‘They lose their viciousness, and the 
moment they are in the ‘smooth’ take the character 
of those relatively harmless undulations which do not 
break on to a vessel, but merely make her roll and 

pitch. The question how the oil film, so tenuous as 
to bs of У le thickness, curbs the sea is an interest- 
ing one, and the attempt о answer it will inevitably 
introduce us to the chief properties of films om water. 

In the late 'nineties а most ingenious method of 
demonstrating the .existence of on water, and 
of controlling them for experimental purposes, was 
devised by a German lady, Friulein Pockels. I think 
I may say without exaggeration that the immense 
advances in the knowledge of the structure and pro- 
perties of this fourth state of matter which have been 
made during this century are based.upon the a 
experimental principle introduced by Miss P 
Take an oblong trough of metal filled with water. 
On the surface of the water, quite invisible because it 
is even thinner than the invisible dead black portion 
of a soap film, there is a layer of greasy contamination. 
If I lay upon the trough a strip of glass or metal so 
that it touches and is wetted by the water, and move 
it а, I can compress the superficial film in front 

d it behind. Both processes are easily 
ыш ible by scattering Iycopodium dust on the 
surface. 

The capacity which these films have of expansion is 
easily shown by sweeping the natural film to one end, 
thus leaving a tolerably clean surface of water behind. 
Some lycopodium dust is now placed at one end and 
the surface touched with a' platinum wire, the extreme 
tip of which has just been dipped into an oil. The 
dust particles are swept away swiftly in front of the 
advancing film of oil, although the film itself is abso- 


_lutely invisible. 


The film tends to spread, but the surface of the water 
in virtue of its surface tension tends to contract. It 
is this same surface tension which rounds up drops of 
fluid to spheres, or as near an approach to the spherical 
shape as other forces which may be operating, such as 
gravity, permit. There are therefore opposing in- 
fluences: the tendency of the water to contract, 
opposed by the tendency of the film to expand, with 
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the result that composite surfaces of oil and water have 
& surface tension less than that of pure water. Com- 
posite fluid surfaces have also an enhanced mechanical 
stability. When a ring of wire a few centimetres in 
diameter is withdrawn from clean water no film is 
formed across it, but when the surface of the water 18 
coated with oil it acquires the property of forming 
free films, which may have an endurance comparable 
even with'that of a soap bubble. In Fig. т the curve 
EF GH gives the surface tension plotted against the 
quantity of oleic acid per unit area of surface, and the 
curve AB CD gives the duration of bubbles which 
have been formed on the surface by allowing air to 
escape slowly and regularly from an orifice within the 

h. It will be noticed that the bubbles are most 
stabie when the film of contamination is just dense 
enough to begin to alter the surface tension, and that 


c ABCD duration d bubbles 






EFGH surface tension 


——— oe an, 


Oleic acid pr unit area 4 surface 


Frm, 1. 
the bubbles have no stability when contamination is 
either vanishingly small or very great. 

Do these properties of composite surfaces, namely, 
the lowered surface tension and the increased mech- 
anical stability, explain the calming of the sea? In 
my opinion the answer is ‘No,’ but current doctrine 
would perhaps say ‘Yes.’ It has been pointed out 
that the special capacity of composite surfaces to resist 
extension and their mechanical stability, which is only 
another special as of the same thing, tends to 
prevent the inevitable expansion of the surface which 
occurs when a wave is formed. This has been held to 
be a sufficient explanation. I do not think it is, and 
for two reasons. The first is that the surface of the 
sea is always contaminated by something which lowers 
its surface tension and gives to it a remarkable measure 
of mechanical stability. One of the most i 
aspects of a heavy gale is the ‘ windrows,’ which are 
due to the foam formed when a sea breaks being blown 
by the wind in long lines over the surface. Foam after 
all is no more than a collection of bubbles ; obviously 
therefore these naturally formed bubbles have great 
stability. 

The nature of the film which covers the surface of 
the sea must remain uncertain. Sometimes it is com- 
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posed of substances like saponin, of vegetable origin, ` 
derived from the masses of seaweed flung upon the 
coast. Foam of this kind is remarkably stable. I 
have seen it on the day following an .on-shore gale 
knee-deep in the hollows above Mamborough Head. 
The bruising and shattering of seaweed is, however, 
a coastal happening and ‘windrows’ are deep-sea 
phenomena. 

The true explanation of the ‘smooth’ produced by 
a film of oil was, I think, furnished by Benjamin 
Franklin in 1773. . His discussion is worth reading. 
It has the spacious dignity and charm which the 
hurry and specialisation of to-day have of necessity 
benished from scientific papers. He tells how he was 
at sea in 1757 with a convoy of ninety-six sail, the wind 
being very fresh, and how he noticed a ' smooth’ in the 
wake of two of the vessels. He inquired the cause of one 
of the officers and was told with some degree 
of contempt, it being a thing which every 
fool should know, that the ‘smooth’ was 
due to the fact that the cook had just 
thrown greasy water over the side. In 
those days tallow was used to coat the 
bottoms of vessels to keep them clear of 
growth, and Franklin also notes the 

smoothness’ in the wake of vessels 
which had been freshly tallowed. 

Franklin’s explanation is based entirely 
upon friction. The oil makes the sea so 
very smootb that the wind cannot ' catch 
upon it.’ I confess Franklin's explanation 
did not appeal to me at first, but I believe 
he is right. The comparative safety of a 
‘smooth’ is due, not to the fact that the 
seas in it are sensibly gmaller than those 
outside of it, but to the fact that they 
have been deprived of their viciousness. 
Now the viciousness of а sea, the degree 
of danger it carries to the mariner, is 
measured by its instability. It is when 
the head of the sea topples over and becomes a 
mass of water moving with а high velocity that it 
is dangerous. Within the limits of a ‘smooth’ pro- 
duced by oil the seas cease to break, or to ‘crack,’ as 
Cornish fishermen say. The wind not only drives a 
sea forward by its horizontal pressure, but also draws 
the crest upwards by friction against the suríace of 
the wave. 

If the friction between the air and the water be 
greatly reduced, the wind fails to lift the crest of & 
wave to the point at which it is blown bodily over by 
the horizontal pressure. The wave then sinks down to 
a relatively harmless ‘ swell.’ 

The ‘catch’ of the wind upon the waves is not, 
however, confined simply to a direct frictional pull, 
and here it is that the surface tension perhaps comes 
in. It is easy to convince oneself that an oil film 
prevents the formation of ripples—that is, of the very 
smallest kind of wave. When there is no oil film, a 
great wave carries countless ripples and wavelets each 
of which gives the wind a direct thrust on the surface. 
It is to the suppression of ripples and wavelets that 
the characteristic smooth appearance is due, and when 
they cease to be formed, the chief ‘ catch’ of the wind 
upon the sea is lost. 
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Acclimatisation to High Altitudes.! 
By Dr. J. S. Haxpawz, F.R.S. 


pee is: now general agreement among physio- 

ists that, as was originally concluded by 
Paul Bert, the formidable group of symptoms known 
as © mountain sickness’ is due essentially to the 
lowered partial pressure of oxygen owing to the dimin- 
ished barometric pressure of high altitudes ; also that 
the symptoms depend upon the lowered oxygen 
pressure being insufficient to saturate with o to 
a normal extent the hemoglobin of the arterial blood, 
so that & normal pressure of oxygen 15 not maintained 
in the central nervous system. The defective satura- 
tion of the arterial blood shows itself by blueness, often 
extreme, of the lips and face. Persons who ascend by 
gradual stages to high altitudes are commonly found 
to be immune to mountain sickness ; and this fact has 
been brought into extraordinary prominence by the 
experiences of the last Mount Everest expedition. 
Members of the expedition were completely immune to 
mountain sickness at а height of 27,000 feet, though 

ons going without acclimatisation to a similar 

metnc pressure in balloons or steel chambers lose 
consciousness rapidly, and would shortly be dead if 
they remained in the rarefied atmosphere. 

Two expeditions have been made to high altitudes 
with the special object of investigating the nature of 
the acclimatisation. The first was to Pike's Peak in 
the Rocky Mountains in:1gir by Douglas, Yandell 
Henderson, Schneider, and myself, with supplementary 
investigations by Miss FitzGerald at mining villages, etc. 
The second was to Cerro de Pasco, Peru, in 1922 by 
Prof. Barcroft and associates. There have also been 
various observations in steel chambers under reduced 
barometric pressure, and in air-tight chambers in the 
air of which the oxygen percentage was allowed to fall 
without accumulation of carbon dioxide. These ob- 
servations have shown that (т) for a given consumption 
of oxygen or production of carbon dioxide in acclima- 
tised persons the volume of air breathed is increased 
in proportion to the fall in barometric pressure; (2) 
the percentage of hemoglobin in the blood is similarly 
increased. Both of these changes will evidently act 
in the direction of diminishing the fall in oxygen 
pressure in the central nervous system. Ifthe breathing 
were increased without compensatory changes in the 
body, the latter would be very abnormally alkaline, 
owing to excessive washing out. of carbon dioxide. 
This extra alkalinity is, however, almost entirely com- 

owing to the fact that as soon as the breathing 
Eu уе лыы to the stimulus of want 
of oxygen, the kidneys begin to excrete an increased 
amount of alkali, as was shown by Kellas, Kennaway, 
and myself. Hence in an acclimatised person the 
alkalinity of the body is scarcely increased at all. 

So far, there appears to be agreement on the subject 
of acclimatisation; but on further points there is 


marked difference in opinion. The very careful, and 


apparently conclusive, experiments of Fredericq and 
of A. and M. Krogh had shown that, as measured with 
the aerotonometer, the oxygen pressure of the arterial 
blood is, under normal resting conditions, always lower 


1 Prom a lecture delivered to Section I (Phymology) of the Впіаћ 
Assoctation at Oxford, on Angust ro. 
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than that of the alveolar air in the lungs. On the 
other hand, the experiments of Douglas and myself by 
the carbon monoxide method had shown that the mean 
oxygen pressure of the blood leaving the lung alveoli 
is, under normal resting conditions, exactly the same 
as that of the alveolar air, so that diffusion equilibrium 
for oxygen between alveolar air and blood is complete. 
At the time we attributed the difference in ts to 
there being a loss, during the conveyance of the arterial 
blood from the lungs, of a slight amount of oxygen 
owing to the presence in the blood of reducing sub- 
stances which had not had time to be oxidised com- 
pletely ш the lungs. A later investigation by Meakins, 
Priestley, and myself in 1918 furnished, however, a 
much simpler and more satisfactory explanation, which 
at the same time cleared up a number of other clinical 
and physiological observations which had hitherto been 
unintelligible. : 

The alveolar air, as obtained by one form or another 
of the method introduced by Priestley and myself in 
1905, is evidently a mixture of the samples of air from 
innumerable alveoli. In some alveoli the oxygen per- 

e will be lower, and in some higher, according as 
the blood supply is greater or less in relation to the air 
supply. The mixed arterial blood will reflect these 
conditions. Now the dissociation curve in the living 
body of the bicarbonate, in which form carbon dioxide 
is transported in the blood, is practically a straight line 
over the differences in carbon dioxide pressure which 
come into account in the ] This was shown by 
Christiansen, Douglas, and myself in 1914. Hence the 
effect on the mixed arterial blood of varying carbon 
dioxide pressure in the lung alveol will be just the same 
аз if the carbon dioxide pressures in all the lung alveoli 
were equal. On the other hand, the dissociation curve 
of oxyhsmoglobin is nothing like a straight line, and 
has the characteristic doubly inflected form discovered 
by Christian Bohr. The effect of the varying oxygen 
pressure in different alveoli will therefore be that the 
mixed arterial blood will have & lower oxygen pressure 
than that of the mixed alveolar air. This effect will, 
moreover, be exaggerated if the oxygen pressure of the 
alveolar air is abnormally low, as at high altitudes. 

We have thus a complete explanation of the difference 
between the results by the aerotonometer and carbon 
monoxide methods, since the latter method gives the 
average of the oxygen pressures of the various streams 
of blood leaving different alveoli, and not the oxygen 
pressure of the mixed arterial blood. We have also 
the explanation of why, in unacclimatised persons, a 
quite moderate lowering of barometric pressure—for 
example to the pressure at 11,000 feet—may produce. 
extreme symptoms of mountain sickness, with great 
blueness of the lips. 

In the Pike’s Peak expedition we used the carbon 
monoxide method, and found, in every subject investi- 
gated, that after acclimatisation, the average oxygen 
pressure of the blood leaving the alveoli was much 
higher than that of the alveolar air. But this was not 
the case in an unacclimatised control, who was still 
blue when examined, and shortly afterwards became 
mountain-sick, though after he was acclimatised, and 
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his lips were again normal in colour, he reacted just 
like the other acclimatised subjects. We therefore 
concluded that active secretion of o is an essential 
part of acclimatisation. Later experiments by Kellas, 
Kennaway, and myself in 1918 on acclimatisation in 
& steel chamber gave strong confirmation to this con- 
clusion. 

In the Peru expedition no experiments were made 
by the carbon monoxide method, but Prof. Barcroft 
&nd his associates made determinations of the percentage 
oxygen saturation of the arterial hemoglobin. From the 

ts of these analyses they drew the conclusion that 
the oxygen pressure of the arterial blood is never higher 
than that of the alveolar air. This conclusion, however, 
depended on a further conclusion that in all the subjects 
investigated the dissociation curve of the oxyhemo- 
globin in the blood was tly altered in such a way 
that the blood passing оо the lungs would take 
up more oxygen than at sea-level. This result is in 
direct contradiction of careful experiments made 
previously by Barcroft himself on the Peak of Teneriffe 
and on Monte Rosa, and of ' icularly careful con- 
firmatory experiments made by Douglas and myself 
on Pike's Peak, at practically the same height as in 
the Peru expedition. No explanation is given of the 
contradiction, and it seems quite incredible that a real 
difference could have existed. Until, at least, con- 
firmatory evidence is forthcoming, I can only conclude 


that there was some error of experiment in the Peru 
determinations. The analyses of the arterial blood 
gave just such results as we should have expected from 
the Pike's Peak experiments; and if, as I must still 
believe, the dissociation curves were practically the 
same as at sea-level, these blood-gas analyses prove, 
by themselves, our conclusion that oxygen secretion is 
an essential element in acclimatisation. 

Prof. Barcroft unfortunately failed to understand 
the nature of our conclusions as to oxygen secretion, 
or the significance of previous work as to the relation 
between the mean alveolar oxygen pressure and the 
oxygen pressure of the mixed arterial blood. He has 
thus been unwittingly led, particularly in his recently 
published book on “ The Respiratory Functions of the 
Blood,” into a complete misrepresentation of my own 
views on the subject. On reviewing the whole of the 
cue d evidence, including the very important data 
from the Everest expeditions, I can see no way of 
interpreting the phenomena of acclimatisation without 
the assumption of oxygen secretion in addition to the 


other known factors. : 


(The lecture contained a review of the evidence 
bearing on oxygen secretion by- the lungs, since the 
time when із occurrence was first suggested by Ludwig ; 
and at the end there was a discussion of the reason, now 
evident enough, why so little benefit was obtained in 
the last Everest expedition from the use of oxygen.) 


Obituary. 


Pror. EDOUARD NAVILLE. 

ЕНЕ late Prof. Edouard Naville, who died recently 

at Geneva in bis eighty-third year, was a typical 
representative of the older generation of Egyptologists. 
The son of а distinguished Genevese family, of strong 
Evangelical tenets, he came to England when young 
to study at King's College, London, апа here imbibed 
the liking for England and all things English that was 
characteristic of him through life. He went on to 
Bonn, and later studied Egyptology under Lepsius. 
He and Maspero both began their scientific work at 
the same time, round about the year 1870. In spite 
of great differences of temperament and style, their 
work shows resemblances characteristic of their time, 
especially in purely archeological matters; neither 
was able quite to enter into the spirit of the newer 
science оѓ archeology or to understand its insistence 
on the importance of small things equally with great. 
The men of that generation thought only of great, 
heautiful, and fine thingy, and could see nothing of 
importance in a bead or a scarab. They were scholars 
and connoisseurs, not anthropologists. 

Naville began to excavate in the early ’eighties for 
the Egypt Exploration Fund, shortly after its founda- 
tion (as also did Prof. Sir Flinders Petrie), and his 
work at Bubastis and. at Deir el-bahri for the Fund 
will always be notable; that at Deir el-bahri being 
indeed among the most important excavations carried 
on by the Society. His work on the supposed site of 
Pithom and on the route of the Exodus was the most 
important, and in its time certainly interested a large 
body of subscribers: But his views on this subject 
are not now 80 generally accepted as they were then. 
The placing of the Exodus in the reign of Meneptah is 
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no longer regarded as a chose jugée, and Naville’s 
views on the actual route of the Exodus have under- 
gone some modification at the hands of younger 
scholars. For their time, however, his theories were 
very advanced, and of great importance. At Deir el- 
bahri he uncovered the great temple of Hatshepsut, 
and in later years (1903-7) that of Mentuhotep IV., 
this time assisted by the present writer, Mr. E. R. 
Ayrton, Mr. C. T. Currelly, and others. His earlier 
work had béen done almost entirely alone, except 
that for one season at the Hatshepsut temple he had 
had the assistance of Mr. D. С. Hogarth. His plans 
and architectural descriptions were made for him 
chiefly by the late Mr. Somers Clarke, though in the 
Mentuhotep temple Mr. С. К. Peers and one of Naville’s 
relations, M. Edmond Fatio, also helped. 

Later on, Naville began the excavation of the 
Osireion, the great subterranean building behind the 
temple cf Abydos, thought by him to be of the time 
of the Old Kingdom, but proved by his successor in | 
the work, Mr. H. Frankfort, to be the funerary temple 
and cenotaph of Seti I. (XTXth Dynasty), thus con- 
е a surmise of Borchardt's published in Klio 
gev years ago. This building was discovered by 
Sir Flinders Petrie and Miss M. A. Murray so long ago 
as 1902, but on account of the enormous labour and 
expense required for its excavation had been abandoned 
until Naville and the Exploration Fund took it up. 
Naville’s work, in which he was assisted by Mr. T. E. 


-(now Prof.) Peet and Mr. С. A. Wainwright, resulted 


in the clearance of practically the whole of this extra- 
ordinary building. Then the War came and closed 
down operations. Naville, after it, was too old to 
resume the work, which could not in any case be 
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until last year, when Mr. Frankfort carried it 
to its conclusion. 

Naville's other scientific work related chiefly to the 
“ Book of the Dead," of which he published the first 
critical edition. He was always specially interested in 
the religious side of Egyptian culture, and published & 
short work on “ Egyptian Religion." 

Naville was always proud of his knowledge of Eng- 
land, in the fortunes of which he took steady interest. 
In fact he was politically almost an E ‚ and 
showed his partiality by his impassioned defence of 
our action in the Boer War, when he published many 
pamphlets in all tongues in our favour, gaining rather 
an unenviable notoriety thereby on the. Continent. 
He was a man of the courage of his opinions, and a keen 
polemist, as his attacks on “ the Higher Criticism " of 
the Old Testament and his long disputes with the 
German Egyptologists on the question of the Semitic 
origin of the Egyptian e or the succession of 
the Thutmosids show ; and in polemic he by no means 
always came off second-best. 

Naville possessed many British and foreign degrees, 





was an Hon. F.S.A. and foreign associate of the Institute ` 


of France. the War he was a prominent 
member of the Central Red Cross Committee at Geneva, 
over which he presided. No notice of him would be 
complete without a word his devoted wife. 
Mme. Naville (née de Pourtalés) assisted him enormously 
in his work by copying descriptions, pi together 
di eed of monuments, and so forth ; Rei Pec 
of Egypto was consi iderable, and he always empha- 
eg ged Hk ghey suc o Mn non га 
work. Н. R. Hart. 


Dr. Francis WARNER. 


Тнк passing of Francis Warner has removed one 
of the last of the group of physicians and physiologists 
who studied movements and gaits, attitudes and 
postures in the ’seventies of the last century. Much 
of the study was conducted by means of pneumatic 
tubes connected with Marey’s recording tambours. This 
phase of Warner’s work was set out in his well-known 
work, “ Physical Expression," and in his Hunterian 
lectures to the Royal College of Surgeons. Modern 
electrical methods and kinematography have modified 
and extended the conclusions then reached. Warner’s 
clinical observations on the and movements 
of nervous and defective dren made at the East 
London Hospital for Children, and later supplemented 
at the London Hospital, still remain standards for all 
observers. 

In the early days of compulsory elementary education, 
it was soon found that many children were unable to 
profit by the facilities offered ; in some instances, such 
as those who were blind or deaf, the need for special 
schools was obvious and was soon supplied in gradually 
increasing measure, but in the case of others with mental 
or physical defects, public opinion was more slowly 
influenced. It is largely to Dr. Wamer’s efforts in 
1 igating the conditions of some то,ооо children 


dci a 
in the London elementary schools and to his labours on’ 


a,series of commissions that the present provision in 
London, unequalled anywhere in the world, came into 


being. Warner made a great point of observing the 
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child at rest and while performing certain very simple 
movements, such as looking at an object or holding the 
bands straight i in front of the body with the down. 
He directed attention to slack or convulsive postures 
of the hand which indicated nervous instability, to the 
knitting of the eyebrows, which might indicate nervous 
strain or hypermetropia, to muscular overaction of 
various kinds. 

For some years Warner's tests formed a large part 

of the examination of children sus of needing 
special education, and though they have been supple- 
mented and in part replaced by tests of the Binet- 
Simon pattern, and other tests of power of performance 
and of adapting thought and. movement to new require- 
ments, they are still an essential item of a complete 
examination. Above all , Warner stressed the 
point that an examination should be dynamic rather 
than static, that evidences of defect аз shown by stig- 
mata, then popular as supposed indices of mental status, 
were as nothing compared to tbat derived from 
&ctual movements and performances. 
* Dr. Warner was one of the first of a series of school 
hygienists and child students, who did much himself 
and, by his example and ready help and advice, laid the 
foundations of the resent system of care for the health 
of scholars and the comfort and sanitation in the 
broadest sense of our schools. 


Pror. CARLOS SPEGAzzINI died on July т of this year. 
He was born on April 20, 1858, at Bairo, Italy, and was 
a pupil of the late Р. A. Saccardo at Padua. In 1878 he 
contributed his first paper on mycology, a study of | 
coprophilous fungi, to the short-lived periodical 

Michelia, which Saccardo edited. He published a 
series of notes on the diseases of the vine and began to 
issue fascicles of dried ns ("Decades myco- 


logice Italice "). In 1880 he wei to the Argentine 


as professor of natural history at Buenos Aires. The 
number of fungi recorded for the Argentine was then 
thirty-nine. Spegazzini worked this virgin soil to the 
full, and until his death made continuous contributions 
to the mycological flora, extending his investigations to 
most countries of South America. His work was that 
of a general systematist, and in the thousand or so new 
species he described, practically all groups are repre- 
sented. His work appears to be much more carefully 
done than is usual in such mass production, and is 
illustrated by clear and attractive drawings. S 

not only accomplished an enormous amount of myco- 
logical work but also published numerous papers on 


Phanerogams, specialismg during the last few years 
more perticularly on Leguminose. Odd papers on all 
sorts of subjects testify to his great interest in general 
natural history and science. 





Ws regret to announce the following deaths: 


Sir Edward Busk, sometime Vice-Chancellor and 
Chairman of Convocation of the University of London, 
and a member of the governing bodies of the Imperial 
College of Science and Technology and of several well- 
known schools, on October 29, aged eighty-two years 

Mr. R. N. Lennox, formerly assistant to the late 
Sir James Dewar at the Royal Institution, on 


"November 1. 
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News and Views. 


Tue King has approved of the following awards 
this year by the president and council of the Royal 
Society: A Royal medal to Sir William Hardy for 
his pioneer work on colloidal chemistry and the 
theory of lubrication. A Royal medal to Prof. 
A. V. Hill for his distinguished work on the physical 
and chemical aspects of muscular contraction. The 
following awards have also been made by the president 
and council: The Copley medal to Sir Frederick 
Hopkins for his distinguished and fruitful work in 
biochemistry. The Rumford medal to Sir Arthur 
Schuster for his services to physical science, especially 
in the subjects of optics &nd terrestrial magnetism. 
The Davy medal to Sir James Walker for his work 
on the theory of ionisation and ionic equilibria in 
solution. The Darwin medal to Dr. D. H. Scott for 
hus contributions to paleophytology, particularly in 
relation to the period of coal. The Hughes medal 
to Admiral Sir Henry Jackson for his pioneer work 
in the scentifio investigation of radio-telegraphy, 
and its application to navigation. 


Tue following is a list of those recommended by 
‘the president and council of the Royal Society for 
election to the couneil at tbe anniversary meeting 
on November 30:——Pyesidewmi—Sir Ernest Ruther- 
ford;  Treaswrer-—Sir David Prain;  Secrefaries— 
Mr. J. Н. Jeans and Dr. Н. H. Dale; Forsign 
Secretary—Sir Richard Glazebrook Other Members 
of Cowncil—Sir Hugh Anderson, Dr. Е. W. Aston, 
Prof. L. Bairstow, Prof. F. O. Bower, Sir Archibald 
Garrod, Prof. E. J. Gerwood, Sir Thomas Heath, 
Prof. J. P. Hill, Dr. P. C. Mitchell, Prof. К Muir, 
Su John Parsons, Sir Robert Robertson, Mr. A. A. C. 
Swinton, Sir Gilbert Walker, Sir James Walker, 
Mr. W. C. D. Whetham. 


Тн announcement that Sir Alfred Yarrow has 
made a donation of 10,000}. to the funds of the 
British Association is of particular significance, as 
showing the appreciation of scientific study and 
‘esearch by a great leader of industry. А few years 
ago another pioneer of engineering science—Sir 
Charles Parsons—made a like gift to the Association ; 
and it may be hoped that the generous lead thus 
given will be followed by other representatives of 
progressive industry which benefit directly or m- 
directly by the advancement of scientific knowledge. 
Sir Alfred Yarrow, feeling that the present urgent 
needs of the British Association, in its work for 
science, should receive precedence over provision for 
the distant future, has made it a condition that his 
gift should be expended, as to both capital and 
interest, within a period of twenty years. Sır Charles 
Parsons has expressed himself similarly with regard 
to his gift. Through these gifts, and by the provision 
for their use in a single generation,-the Assocation 
will be able to strengthen its powers of obtaining 
general attention fór the objects of science, and of 
affording more steady assistance to scientific research 
in directidng indicated as desirable during the delibera- 
tions of 1t» various sections at the annual meetings. 
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We learn with great pleasure that no less an artist 
than Sir William Orpen has consented to paint the 
portrait of Prof. ]. A. Fleming, whose many friends 
and admirers, as we have already announced, are 
raising a fund for this purpose. The portrait is to 
hang in University College, London, with which Prof. 
Fleming has been so long and honourably connected, 
and no doubt Sir William Orpen's willingness to paint 
the picture 18 in part due to the fact that Sir William 
Orpen himsel= received his early artistic training at the 
Slade School, which is part of University College. А 
replica of the portrait is also to be presented to the 
Institution of Electrical Engineers, as representing 
the great scientific profession and industry for the 
advancement of which Prof. Fleming has done so 
much. In tne popular view no doubt Prof. Fleming 
is chiefly known as the inventor of the. famous 
‘ valve ', which, adapted as it has been in many forms 
to radio telegraphy апа telephony, has made broad- 
casting poesible. His other great activities as а 
teacher, and especially as a writer, must not, however, 
be forgotten. His many works, on alternating electric 
currents, on electric lamps, on electrical testing, and 
on electric wave telegraphy, are standard volumes, 
while his reminiscent account, “ Fifty Years of 
Electricity," makes the most delightful and inspiring 
reading. It is an open secret that many years ago 
Prof. Fleming would, but for his unfortunate deafness, 
have been elected president of the Institution. of 


“Electrical Engineers, and to add to his many other 


qualifications for honour, he 18 well known as one of 
the most skilled and popular experimental lecturers 
on electrical subjects in the world. The subscription 
list for the portrait is stıll open, and intending 
contributors are asked to send their donations as early 
as poesible to the honorary secretary of the Fund, 
Prof. W. C. Clinton, University College, Gower Street, 
London, W.C.1. 


THE new science laboratories of the University 
College of North Wales, Bangor, were declared open 
on Tuesdgy, November 2, by Sir Joseph Thomson. 
A tour of inspection of the laboratories was made in 
the morning, and'in the afternoon Sir Joseph addressed 
a gatherirg of about eighteen hundred people in the 
Pritchard-Jones Hall of the College The science 
laboratories form part of the North Wales Heroes’ 
Memorial, and consist of five separate buildings, 
which house the six Departments of Physics, Сһепив- 
try, Botany, Zoology, Agriculture, and Forestry. 
When completed, the whole memorial, which includes 
а memorial arch and a bursary fund in addition to 
the laboratories, will have cost a sum approaching 
150,000. Of this amount about 120,000/. has already 
been subscribed. The afternoon meeting was preaided 
over by Lord Kenyon, president of the College. He 
read and presented to Sır Joseph Thomson an address 
in album form, and the laboratories were then thrown 
open to the public. The buildings are of one storey, 
with the exception of the agncultural block, which has 
two storeys. Each block covers a floor space of about 
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то,ооо square feet. All the heating, gas, water 
hydrant, and electric mains which serve the different 
rooms are run in brick trenches under and between 

- the buildings. Ву this means all the pipes and cables 
are readily accessible. Special mains have been laid 
by the Corporation The physics block is furnished 
with a liquid air plant, and accommodation is pro- 
vided for about тоо students and a doren research 
men. Each research room 1з furnished with electric 
power supplies of 400 volts D.C.: зоо volts D.C., 
150 volts from a battery (any voltage from 2 to 150 
volts ш steps of 2 volts can be obtained), and alter- 
nating current at about 220 volts and 50 cycles. 
The main laboratories, of which there are three, and 
the lecture rooms aré provided with the same electric 
power supplies. The floors are of concrete, which is 
covered with cork lino for insulation purposes. The 
cable carrying the electric power and the battery 
leads run along shallow ducts in the floor. The 
department 1s furnished with a well-equipped work- 
shop. A small hut has been erected a few yards 
away from the main physics building in which measure- 
ments in radio-activity will be conducted. The 
general lay-out and equipment of the other blocks 
are similar to those of the Physics Department. 





THERE has recently appeared in the Рану Express 


a series of articles by leading men of science under the 
general title of ‘‘ The Mystery of the Universe." The 
contributors are the Astronomer Royal (Sir Frank 
Dyson), Profs. Plummer, Eddington, and Andrade, 
Sir Oliver Lodge, and the Bishop of Birmingham (Dr. 
Barnes). The first four writers confine themselves in 
the main to an exposition of the leading facts and 
generalisations of modern physics and astronomy ; 
Sir Oliver Lodge attempts '" to weave together the 
four preceding articles and draw scientific con- 
clusions ” ; and the Bishop of Birmingham considers 
the same material in relation to the much-discussed 
question of the connexion between rehgion and 
science. It is a matter for satisfaction that one of 
the principal London newspapers should publish such 
articles as these, and we hope the example will be 
followed by other daily papers from time to time. 
The influence of science on the life of the community 
is far greater than is commonly realised, and it is in 
every way desirable that at least the general outline 
of current research should be given as wide a publicity 
as possible. Nor can it be too strongly emphasised 
that this should be done by experts, and not by the 
ordinary reporter who, however well instructed he 
may be, has in practice often failed lamentably to 
give even an intelligible, much less an accurate, 
account of scientific matters We offer our con- 
gratulations to the Datly Express on the excellent 
lead it has given in this direction. 

A NOTEWORTHY feature of the, series is that rt deals 
exclusively with the physical sciences. Of the six 
. contributors (considering only their scientific qualifica- 
tions), three are astronomers, two physicists, and one 
a mathematican. This would perhaps seem fitting if 
the utilitarian aspects of science were in question, but 
they are scarcely mentioned; the emphasis, as the 


NO. 2976, VOL. 118] : 


NATURE 


[NOVEMBER 13, 1926 


title indicates, is laid on the unknown and the 
unapplied, and the fundamental relationships between 
science, religion, and philosophy form the background, 
concealed or expressed, of the whole. The exclusion 
of biology 1s to be regretted, for a symposium on the 
mystery of the universe which includes no discussion 
of life from the scientific view-point, must necessarily 
be unbalanced. The expressed conclusion that 
physical discovery brings us no nearer to a solution of 
the problem of the nature of life and mind makes the 
omission even more striking. If, however, we may 
take the subjects dealt with, and the manner of their 
treatment, as indicative of the trend of public thóught 
in these matters, the change from the bitter squabbles 
of the last century between would-be advocates of 
religion and science is as welcome a3 it is complete. 
There ıs no longer a conflict between religion and 
science; there is a relationship, perhaps not yet 
discovered completely, which we seem to be able to 
approach with greatér chance of success along the 
road of cosmic physics than along that of biology. 
This is, perhaps, the greatest advance which scientific 
philosophy has yet made. 


Тнв authorities of the Science Museum at South 
Kensington have instituted'a series of exhibitions 
of apparatus used in, and results obtained by, recent 
research, and the first of the series is now open to 
the public free. It deals with work which has been 
carried out at the National Physical Laboratory in 
the Departments of Physics, Metallurgy, and Engineer- 
ing. The new hygrometers for cold stores, new 
thermal insulators, protectors against X-rays, new 
high vacuum pumps, apparatus for predetermination 
of the acoustical properties of halls, the composition 
of steels and other alloys, and the detection of defects 
in their interior by X-rays, furnaces for metallurgical 
investigations, and methods of testing the lubricating 
properties of oils under pressure are all shown, and. 
later in the month it is proposed to show some of 
the results which have been obtained by the Adhesives 
Research Committee of the Department of Scientific 
and Industrial -Research. These exhibitions will 
enable the general public to understand readily the 
advances which are now being made by research 
workers in science and how they may be applied in 
industry. 

For some time past many students and others 
interested in Africa have felt that a special organisa- 
tion, framed on an international basis, is urgently 
needed for the study of African linguistics and 
culture. Such an institution was desirable not only 
to continne work such as that carried on by the 
Hamburg Colonial Institute before the War, but also 
to collate, supplement, and extend the work of existing 
organisations such as, in England, the African and 
Geographical Societies and the Royal Anthropo- 
logical Institute. The aim of the projected organisa- 
tion was practical as well as scientific : it was intended 
not merely to promote African studies in the widest 
possible sense, it was proposed that it should, ag 
the result of such studies, lay down linea for, and 
participate in, educating and training the African 
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native, by stages suited to his mentality and culture, 
for the inevitable clash of cultures when he has to 
meet conditions агвїпр out of the European occupa- 
tian and exploitation of his country. Аз a result of 
invitations issued after & conference held in London 
1n September 1925, в considerable body of influential 
support has been obtained. The International 
-Institute of African Languages and Cultures, as the 
new organisation has been named, will include among 
its members accredited representatives of the African 
Society, the Advisory Committea on African Educa- 
tion of the Colonial Office, of which the Secretary, 
Major Hans Vischer, has accepted the vice-directorship 
of the Institute, the Royal Anthropological Institute, 
the School of Oriental Studies, the Advisory Com- 
mittee on Bantu Studies 1n South Africa, the National 
Research Council of the United States, the principal 
universities and learned societies interested in 
African studies of France, Belgium, Italy, Germany, 
-Austria, and Sweden, and the missionary societies, 
both Roman Catholic and Protestant. Sir Frederick 
Lugard will act as chairman of the executive council. 
M. Delafosse, the well-known authority on Africa, 
and Dr. D. Westermann, equally well known as an 
authority on African linguistics, will be joint directors. 
An extensive programme of work, to a great extent 
"but not.entirely, linguistic, has already been mapped 
out. Further particulars of the Institute and terms 
of membership may be obtained from the temporary 
offices, Lever House, Blackfriars, London, E.C. 4. 


THE Rand Рану Май for September 20 contains 
а notice of a conference to be held at Potchefstroom 
which will endeavour to prove scientifically '' that 
no reconciliation is possible between Scripture and 
evolutionary science, and that evolution is а false 
dogma of pagan origin апа anti-Christian character." 
Among the points to be proved are the following: 
That the Bible alone explains the origin, essence, 
and final purpose of things. That there is a generally 
accepted theory of evolution, but there are no experi- 
mental proofs. That the facts of paleontology do 
not point to the gradual development of forms, but 
are explicable on -the hypothesis of catastrophic 
change. That the fabulous age of the earth ascribed 
to it by geologists is an uncalled-for speculation. 
‘That the intimate connexion between man and the 
apes has not yet been proved. With regard to man 
and the apes, that descent 1з not the relationship 
between them has already been pointed out to the 
Fundamentalists of America by Prof. Osborn; but 
as for the other points raised, it is not our business 
to refute, but to direct attention to them. If they 
were raised seriously in the interests of scientific 
truth, there would be no cause for uneasiness; but 
as this is evidently a definite effort on the part of в 
theological faction to influence and organise ill- 
informed public opinion, we must regard ıt in a very 
serious hght. Those who suppose that the cause of 
religion is helped by this sort of thing are deceiving 
themselves; there is nothing that can poseibly 
damage ıt more than this ill-advised propaganda. It 
is especially dangerous in countries where democratic 
institutions’ are combined with a not very high 
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standard of general education. Sinister poseibilities 
lurk behind this agitation, obecure as it may seem to 
those in England. Democracy, when it takes to per- 
secution, can rival Torquemada, for from its verdict 
and sentence there is no appeal. ` 

IN the Nineteenth Century for October Sir Frank 
Beaman has an article on “ Psychology and Crime." 
He seems to be annoyed at the süggestion that 
psychology can have anything to offer towards the 
understanding of the criminal. With ‘the actual 
administration of the law as it stands the psychologists ` 
would be quite in agreement with the writer. If the 
facts prove'-incontestably that A killed B, and if it is 
the law that any person who kills another is to be 
hanged, there is no more to be said. In law, though, 
as in other branches of knowledge, difficulties soon 
arise as to the exact connotation of the words and 
the exact sphere of application. It should be noted, 
too, that insanity is always ''legal insanity "; 
insanity has a purely legal significance and has no 
place in medicine. Nearly half the article is by way 
of introduction, &nd we are given Sir Frank Beaman'g 
views, expressed with dogmatic fervour, on the human 
factor in various sciences, political economy, the 
statistical method (which is very fallacious), the 
ignorance of medical practitioners (they do not know 
why some otherwise quite normal people are literally 
poisoned by eggs or by gooseberries), the variety of 
the human body, Mendelism (greatly over-vaunted), 
evolution (a queston-begging term), psychology 
(the least trustworthy of the sciences), psycho-analysis 
(morbid and sensational), spiritualism (pretentious), 
the morbid taste of the general public, etc. The 
actual problem seems a little lost against this back- 
ground. The general method is not unlike the 
Bellman's “ What I tell you three times is true." 
There is something to be said for the more usual form 
of the statistical method. ` 

Tue Greenland expedition of the University of 
Michigan returned to America in September under 
the leadership of Prof. W. H. Hobbe, who gives, in 
Science of October 8, a short account of the work 
done during the summer. The base of the expedition 
was on Maligiak Fjord, fifty miles east of Holsteinsborg, 
where а meteorological station was set up. Pilot 
balloons were sent up to test the direction of the 
upper air currents. Some ninety balloons were 
traced to an average height of 7000 metres, several to 
10,000 and one to 14,000 metres. Three meteoro- 
graphs, with records intact, were recovered from 
ballons-sondss which had reached considerable eleva- 
tions, in one case more than r500 metres. Ап 
exploring party under Prof. Hobbs ascended the ice- 
sheet тоо miles east of Holsteinborg. Pilot balloons 
were traced to a maximum height of 5500 metres and 
wind observations were made at three-hour intervals 
at the surface. Self-registering meteorological instra- 
ments -haye been left at Holsteinborg to be used 
throughout the winter. Tidal observations were also 
undertaken. Prof. Hobbs plans to return to Green- 
land next summer with a larger expedition and to 
continue his studies of Greenland winds both on the 
margin and in the interior of the ice-sheet, 
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AN interesting correspondence in recent issues of 
the Times shows that the sound of the ‘concentration 
shoot’ at Portland on Saturday afternoon, October 30, 
was heard at great distances in the midland counties. 
There are records from Long Wittenham, near Abing- 
don (98 miles from Portland), Shipton-under-Wych- 
wood and Shotover in Oxfordshire (103 miles), 
Bourton-on-the-Water in Gloucestershire (104 miles), 
Eton and Chertsey (108 miles), Bosbury in Here- 
fordshire (112 miles), and Dunchurch near Rugby 
- (x41 miles). The wind at three of these places was 
roughly in the direction opposite to that of Portland. 
Moreover, the sounds were very distinct. At Eton 
and Bosbury the observers were working in their 
gardens. At Shotoóver, according to the president 
of Trinity College, Oxford, ' the noise was so loud 
that we thought that it might proceed from some 
explosion at the Morris Motor Works, which lie to 
the south of the hill.” The remarkable point about 
these observations is not so much the great distances of 
the places, but the unusual loudness of the sounds, which 
suggests that the places mentioned lie in ап outer 
sound-area separated from the source by a silent zone. 
Tax paper read by Mesars. J. Beard and T. Haldane 
to the Institution of Electrical Engineers on November 
4 was a very timely one, as they discuss the possi- 
bility of standardisation in the design of the systems 
used for distributing electric light. It seems certain 
that in ten years' time the supply of electricity to 
consumers in Great Britain will be at least doubled. 


It is very advisable, therefore, that piecemeal ех-- 


tensions of the various supply networks such as have 
sufficed in the past should no longer be made. The 
present time is most suitable for getting all the benefits 
of standardisation. The suggestions made аге very 
helpful. Engineers have just adopted 230 volts as 
the standard pressure. One .of the reasons for 
adopting this somewhat odd number is that when & 
three-phase system is used and 230 volts is used for 
lighting, 400 volts 1з available for power. Ав one of 
the pressures is equal to the other multiplied by the 
square root of three, ıt is impossible to make them 
both decimal. In tbe system of distribution proposed 
by the &uthors, the distributing pressure from the 
substation-would be at 1r,ooo volts. It would then 
be transformed down to 400 volts and 230 volts by a 
four-wire three-phase distributing system. Con- 
tinuity of supply is secured by having a duplicate 
high voltage supply. The low voltage cables are 
very convenient, having four equal cores inside a 
lead covering. The costs, however, which are inde 
pendent of the load, are very large, the main item 
being the high cost of excavation for the distributor 
cables. This accounts for the rapid rate at which 
the total costs per unit delivered decrease with the 
load. If the load is doubled they are reduced by 
about one quarter. In our opinion, the adoption of a 
standard system such as that suggested by the authors 
would be in the interest both of the industry and of 
the country. 

A PROPOSAL for a meteorological cruise in the 
Atlantic in 1927 is suggested in the Meteorological 
Magasnne for September. The cruise 1s to honour the 
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memory of Colonel Chaves, the founder of the Meteoro- 
logical Service of the Azores. The meteorological 
observations from the Arores were transmitted free 
by the Portuguese Government and have in the past 
added much to the possibility of successful forecasting 
of the weather in the Britsh Isles. There is an 
eclipse of the sun on June 29 next year, of which the 
line of totality crosses the Irish Sea, and this is sug- 
gested as a starting-point. It is proposed that the 
cruise should occupy about 25 days, beginning with 
June 28. Readers of the Meteorological Magasine and 


- others disposed to join in such a cruise are asked to 


communicate with Mr. C. J. P. Cave, vice-president of 
the Royal Meteorological Society, or with Sir Napier 
Shaw, lately Director of the Meteorological Office. 

To the four series of picture postcards devoted to 
precious stones, and the two series representing deco- 
rative stones, the British Museum (Natural History) 
has now added two further series (Dg and Dro) of 
cards illustrating crystals (London: British Museum 
(Natural History). 1is.each set). As before, each set 
consists of six attractively printed cards, accompanied 
by an explanatory leaflet. The leaflet includes a 
masterly little essay on crystallography, ranging in its 
scope from Steno’s fundamental law of angles, ап- 
nounced in 1669, to the work of Laue and the Braggs 
on X-ray analysis. The first set of cards gives 
examples of cubic, tetragonal, hexagonal, and rhombo- 
bedral crystals; and the second of the remaining 
systems and of twin-crystals. Both in accuracy and 
attractivenees of reproduction, and in educational 
value, these new series fully maintain the TES stan- 
dard achieved by previous issues. 


SENATORE С. MARCONI has been elected an fons 
member of the Institution of Electrical Engineers. 


Dr. W. Н. STEAVENSON, who contributed the article 
on Mars to our issue of November 6, has been elected 
president of the British Astronomical Association in 
succession to the Rev. C. D. Percy Davies. 


Ir is gratifying to note that Mr. Mackay, who for 
several seasons past has been engaged in excavation 
at Kish in Mesopotamia, has been engaged by the 
Archeological Survey of India to work on the sites 
in the Indus Valley on which remains of the earliest 
culture yet known in India, including the famous 
pictographs of Sumerian type, were discovered. Mr. 
Mackay’s knowledge of Mesopotamia will be invalu- 
able in these excavations should further material 
bearing any resemblance to Sumerian antiquities be 
brought to light. 

Тнк Trustees of the Beit Fellowships for Scientific 
Research announce that Sir Otto Beit has promised to 
hand over to them a further sum of 15,009. This will 
enable the Trustees to make all their appointments to 
fellowships for two years, instead of one year as has 
happened in the past. The fellowships are tenable at 
the Imperial College of Science and Technology, South 
Kensington, and ance the foundation of the fund in 
1913 there have been eighteen appointments. The 
extension of tenure will add considerably to the value 
of the fellowships from the point of view of the 
promotion of fundamental research. 
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Sır FLINDERS and Lady Petrie and other members 
of the Bntsh School of Archzxology will leave in 
the course of a few days for Palestine, where the 
winter will be spent on excavating Egyptian remains 
in the southern area of that country. As announced 
since last season, the School, for the present at any 
rate, will discontinue work in Egypt iteelf owing 
to the difficult conditons in which archeological 
research has now to be carned on. While it 18 not 
possible at this moment to mention any specific 
object in view, there are many problems requiring 
inveshgation. The work of the expedition will 
depend upon circumstances; but no doubt Sir 
Flinders Petrie hopes to secure further evidence 
bearing upon the Badarian culture, which, on his 
view, reached Egypt through Palestine. 

APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—A pro- 
fessor of physiology in Presidency College, Calcutta— 
The ‘Secretary to the High Commissioner for India, 
42 Grosvenor Gardens, S.W.1 (November 20). A 
Principal of the Municipal Technical College, Dews- 
bury—The Secretary for Education, Town Hall, 
Dewsbury (November 20). A Warden of the Farm 


Institute and Experimental Station at Askham Bryan, 
near York—The Joint Clerks, Yorkshire Council 
for Agricultural Education, County Hall, Beverley 
(November 30). An assistant horticultural instructor 
under the Kent Education Committee—The Director 
of Education, Springfield, Maidstone (November 24). 
An assistant lecturer 1n chemistry at University College, 
Swansea—The Registrar, Singleton Park, Swansea 
(November 27). A Vice-Warden for Ashburne Hall of 
Residence for Women Students of Manchester Uni- 
versity—The Honorary Secretary, Ashburne Hall, 
Fallowfield, Manchester (November 29). An assistant 
lecturer in agricultural chemistry in the University of 
Leeds—The Registrar (November 30). A radiologist in 
the medical department of the Federated Malay States 
—The Private Secretary (Appointments), Colonial 
Office, 38 Old Queen Street, S.W.1 (December 4). 
An assistant in the department of zoology of the 
National Museum of Wales—The Director, National 
Museum of Wales, Cardiff (December 4) A professor 
of physical chemistry in the Univermty of Bristol— 
The Registrar (December 10). A teacher of geography 
and mathematics at the Borough Polytechnic Inst- 
tute—The Principal, Borough Road, S.E т. 


Our Astronomical Column. 


Сомктз —Neujmin’s periodic comet, 1916 II., has 
been detected by its origimal discoverer, Mr. Neujmin 
{р чшаыу at the Simeis Observatory, Crimea), on 

oe 5 at xh ELP in КЕ тоћ rom 565, №. Decl. 
18° 29’, magnitude 14:5. e date of perihehon 
deduced from the RA. 1з Jan. 15:93, 1927, from 
the Decl Jan. 15:80, 1927. The evidence is, on 
the whole, against the identity of the doubtful 
object photographed in 1920 with the comet, but 
is not yet decisive. The comet is approaching both 
sun and earth, so should become considerably 
E ae The following corrected ephemeris is for 


R A. N. Decl. log r. log A. 
Nov. 16 Toh 43:112 14° 36'  or689  o1i41I 
20 IO 54:9 I3 I 
2i II `7 її 22 
2 II 18:5 9 38 
Dec. 2 II 302 7 50 O:1546 0:0922 


A doubtful object (comet or minor planet) of the 
twelfth magnitude was discovered by Brot. ў, Comas 
Sola, of Barcelona, Nov. 54 oh, RA. 21 565 36%, 
N. Decl 6° 31’, daily mohon—1™, south 3. Later: 
Mr. B. M. and. Mr. G. Merton confirm tbe 
cometary character of the observations on the morn- 
ing of November 1o. 


GIACOBINI’S COMET AND THE METEORIC DISPLAY OF 
OCTOBER 9.—Mr. W. Е. Denning writes: “It appears 
certain that on October 9 the earth intersected a 
point in the orbit of. Giacobini's comet, but that this 

unt was about two months in front of the comet. 

e latter 1s due at elion on about December 10 
next, so that taking 
at 144 miles per second, as computed by the Rev. M. 
Davidson, the comet’s place on October 9 was about 
77 millions of miles distant along the orbit from the 

int of intersection with the on the above date. 

19oo the nearest approach of the two orbits was 
about 5j millions of miles, but perturbations since 
that date have sufficiently disturbed the orbit of the 
comet to make it intersect that of the earth at this 
return. Най the comet arnved at perihehon two 
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e rate of velocity of the meteors’ 


months earlier this year, the conditons would then 
have favoured & meteoric Sea of exceptional 
grandeur. Dr. A.C D Crommelin s position for the 
cometary radiant ів 265° + 54°, Mr. Prentice’s radiant 
for the meteor bhower was 263? + 54°, and the radiant 
of the fireball of October 9, as deduced by Mr. King 
and myself from a number of observations, 18 262? + 55°, 
so the agreement 1s very good and near 8 Draconis.” 


Mans.—Popular Astr , Nos 7 and 8 contain 
Report No. Plt Prof W. H. Pickering on the 1924 
поп ої Mars. He commences with a discussion 
of the rotation period, and concludes that when 
allowance 1з made for Marth’s change ш the adopted 
position of Mars’ axis in 1896, the period now 
generally employed, 245 37™ 22%-65, represents the 
observations of the last ears. The research 18 
complicated by the Satisiderable changes of size and 
shape to which some of the dusky markings are liable 

In discussing various dra of 1924, Prof. 
Pickering notes that there is considerable agreement 


among o as to the position of the canals, but 
there 1s much personality as to the width ed to 
them. An objection uently brought by M. 


Antoniadi against the objective reality of the canals, 
based on their drawn ight when far from the 
centre of the disc, 1s answered by a careful observa- 
tion of the canal Amenthes-Thoth on October 19 and 
20, 1924; it was res ively 16? east and 16? west of 
the centre of the . The curvature was clearly 
reversed in the two drawings, which corroborates the 
objective reality of the marking, and its close adher- 
ence to a great circle. 

Proceeding to the question of the nature of the 
canals, Prof Pickering notes his own opinion that the 
supposition of their being artificial explains more 
facts than any other, and that the regular patterns, 
such as pentagons and stars which were seen in 1892, 
1907, апа 1924, point in the same direction Не does 
not claim it as more than an hypothesis, but he con- 
siders that it is rendered more probable by his own 
observations of Martian clouds in 1922, and Dr. 
Wright's photographs ın infra-red light ın 1924, which 
indicated & considerable amount of atmosphere. 
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Research Items. 


AN EARLY! Езкімо CULTURE IN ALASKA.—ÍIn а 
communication issued by the Уісіопа Memorial 
Museum, Ottawa, Mr. Diamond Jenness, Chief of 
the Division of Anthropology, reports on the results 
of four months’ field-work in Alaska, where he exca- 
vated ancient runs and studied local dialects with 
the object of determining the origin and antiquity 
of an Бето civibsation which has left traces in 
Canada extending from the Mackenzie River Delta 
to Hudson Bay. At Wales, the pomt of Alaska 
nearest to Asia, ruins were discovered belonging 
to four distinct periods, all preceding the discovery 
of Alaska by Europeans The remains of the second 
pened resembled very closely those of the oldest 

own ruins of Arctic Canada. Excavations on 
the Diomede Islands confirmed those at Wales, and 
revealed a stil earher culture, of which there is no 
trace in Canada. The most charactenstic feature 
of this culture was a style of curvilmear engraving 
unlike anything known of Eskimo art elsewhere, 
ancient or modern. Its source must be sought either 
among neighbouring Indian tribes or in north-east 
Asia. In to the former suggestion, it 18 to 
be noted that local Eskimo folklore and traditions 
show strong Indian influence, to be seen also in the 
masked dances, the use of body armour of bone 
or ivory, and certain sounds in the language. An 
antiquity of some 1000 to 1500 years 18 tentatively 
assigned to the earhest culture, 


Drpinca 'WirCcHCRAFT.—l|n Sudan Notes and 
Records, vol 8, Mr. J. H. Dri , in the course of 
notes on Didinga customary law, refers to the penalties 


im on witches and wizards, and gives some 
indications of the character of the ef amon 
these people. The practice is very ent ona 


is usually associated with the use of poison. The 
influence of the evil eye 1s greatly feared, but does 
not belong to witchcraft proper, to which, however, 
the habit of bestiahty, presumably a sexual abnor- 
mahty, is attributed as a practice intended to injure 
live-stock, The wizard attains his object by dances. 
To secure the death of a man, a dance 18 performed 
at mght at his door; to injure his crops, the dance 
takes place in the crops, but not necessanly at night. 
The dead are dimnterred by wizards, who are fond 
of dancing by new graves. A wizard caught per- 
forming his dances invariably begs for compassionate 
treatment and proffers a spear, an axe, or a bracelet, 
which, if accepted, is carefully hidden away. Not- 
withstanding promises of amendment, the wizard 
continues his dances, the evidence in the form of 
the objects accepted as ransom accumulating untl 
the wizard 1s seized and ed before a council, 
by which he 18 sentenced to death and hanged A 
goat is sacrificed at his funeral. The wizard's powers 
are transmitted to another, with or without his 
knowledge, by a certain drug served in a pot of beer. 
Involuntary witchcraft во induced is an adequate 
plea at trial provided the cipal wizard who was 
responsible 1s denounced. Fhe wizards are all highly 
strung and hysterical, and are capable of self-delusion 
to such an extent that they beleve themselves 
invisible when dancing on cultivated ground. 


Fish Passes — In a very ono 
(Fisheries, Scotland, Salmon Fish., 1926, ЇЇ. Ба 
burgh and London: Н.М. Stationery Office, 4s. 6d. 
net), Mr. W.L Calderwood gives accounts of different 
salmon passes that have been constructed from time 
to time. These descriptions, together with photo- 
ерше illustrations, show the gradual evol of 

e modern type of pool pass from the original 
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ladder pass, through such forms as the Bracket pass 
and many others fitted with baffle arrangements. 
There-are many factors to be borne in mind in 
building a pass, and it is largely from the comparative 
failure of previous types that the most modern forms 
have been evolved. Of special importance in the 
Bnitish Isles is the fact that -running salmon 
are not jumpers, and will not face a strong rush of 
white su ted water when that water is cold 
(below 40? F.). For such fish, then, the gradient of 
the pass must be easy, with no falls necesmtating 
jumps; the velocity also must be sufficiently slow 
and regular to allow plenty of black water. Of 
paramount importance 1s the position of the outflow 
of the pass ; is should be neer to the obstruction 
to be &voided and close to the usual lie of runnin 
fish; ıt should also discharge a sufficient flow 
water to be attractive The protection of the inflow 
from flood water and the carrying of stones and 

ye ao De poa енд e most modern 
Em consists of a series of pools with only slight 

between, а protected entrance for the water 

апа an arrangement of movable sills, worked by 
floats, ensuring the passage of the same flow of water 
through the pass at all levels of the river, whether in 
flood or точи Plans of two new passes designed 
by Mr. Rook for the river Tummel are given. 


FuNcAL Symaiosis.—In a communication to the 
Reale Accademia delle Scienze dell'Istituto di Bologna 
(Rendiconti, Vol. 29), Prof. Fausto Morini descri 
three examples of the parasitic existence of one fungus 
on another. In the case of & ogonial form of 
Phyllostala assiiica ing on the thecia of 
Uncinula salicis, the injurious effect of the parasitic 
organism on the development of the host ıs apparent 
from the diminished number and size of the ascospores. 
In the second case, the host consists of a es of 
mucor resembling, 1п the ramification of the spor- 
angiophore Һурһа, a reduced and modified form of 
M. racemosus, although it appears to be alhed also 


to M. corymbosus. e parasite, a species of Pipto- 
cephals, differing shghtly from E Fresemana, 
y in the of the haustorial hypha, 


pnr the mycelial hyphæ of the mucor and 
ranches freely therein. e third example 15 that 
of сота microcephala on Pilobolus crystallinus, 
A eme of classification of the prinapal fungal 
symbioses is appended to the paper. 


ABNORMAL FERN PROTHALLI.—Miss E. Schindler 
has found that the spores of Asplewiwm sepion- 
inomale, А. irichomanes, Dryopteris [Ил mas, and 
Polypodium ave wil germinate when submerged 
beneath a Шаша nutrient medium, Under these 
conditions they give rise to long filamentous structures, 
the cells стае ва only by walls іп one 
lane. These entous prothalli branch fairly 

ly. Nerther the normal meristematic growth of 
the prothallus nor the formation of archegonia, 
follows in these prothalli unless they succeed in 
raising themselves out of the ‘liquid medium into 
the damp air above it; antheridia occur sometimes 
on the submerged prothalli when growing in nitrogen- 
free culture media. This work was carried out by 
Miss Schindler at Cracow, under the dance of 


Prof. tod ga and is pubhshed in Bulletin 
I ds l'Académie polonatse des Sciences ei 
des Lettres, No. 5-6 B, June 1925. 


Potato Mosaic AND TEMPERATURE —lhe 80- 
called ‘virus’ diseases are occupying considerable 
attention at present, and although 'leaf-roll' of 
potato is the form to which is attributed the greatest 
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potency in inducing degeneration in English potato. 
crops, those forms of mottled or puckered foliage 
connected with ‘ mosaic’ are not infrequently re- 
rted. Considerable interest therefore attaches to 
е American experience recorded by С М. Орт 
Phytopathology 16, 581-610, September 1926) as the 
on of his work at the Department of Plant Path- 
ology, University of Wisconsin. Tompkins reports 
that air temperatures of 23° to 24°C, even though 
only occasionally prevailing, are sufficient to mask 
completely the existence of mosaic in diseased stock 
when judged by the ordinary diagnoshc symptoms. 
If the plants are afterwards kept асема 
characteristic mosaic symptoms are again develo 
On the other hand, under histological examination 
the leaves of the diseased plants in which the disease 
is masked are said to w marked deviation in 
structure from healthy leaves, both isade and 
8 . parenchyma of the mesophyl being very 
тыы Алу шише so that mi бала ае а 
completely eliminated. 


FossiL. LEAF-BED8S IN  VicTORIA.—IÍn Miocene 
times in Victoria, the country adjacent to the shore- 
line, then 40 to 7o miles inland from the present 
coast, was in places marked by & lacustrine phase. 
It was then that large lake deposits were formed con- 
sisting of ferruginous mud or slime, fine pipe-clay or 
silty material. Into these lakes were swept е 

uantites of leaves of the Miocene forest and b ; 

o leaves are well and are now found in 
the ironstones and pipe-clay deposits in seven locali- 
ties in Victoria ese fossil leaf-beds have been 
found at Pitfield, Bacchus Marsh, Berwick, Bogong, 
Cobungra and Dargo. Through some recent studies 
of the Tertiary flora of the sandstone and quartzite 
of Narracan ш cee К Roy. Soc. Vic. 
d n 1926, pp. 183-191), Frederick Chapman has 
added several new forms to the known list of foam! 

lants from the earlier localities mentioned. The 

arracan flora comprises a eucalyptus of a modern 
coastal type, the myrtle beech othofagus), the 
flame tree (Sterculia), the kanooka (Trstania), the 
cinnamon, and other Australian genera. Although 
of Miocene age, these d ts contain EE 
of leaves still existing 1n Victoria, mingled with others 
now belo g to areas situated in lower latitudes, 
as New uth Wales and Queensland. Another 
point clearly established in this paper is the relativel 
older age of the Narracan leaf-beds as compared with 
the leaf-beds in the brown coal of Morwell and 
Yallourn. 


MESOZOIC GEOLOGY OF ALASKA —Bullettm 776 of 
the US Geological Survey, by С. C. Martin, 1926, 
contains a valuable record of the advances made in 
Alaskan geology during the t century. Meso- 
тоїс history provides by far the most important clues 
to the present structure of the Peninsula, and has a 
direct bearing on the mineral resources. At the end 
of the Paleozoic there was a widespread emergence 
of the land accompanied by intense and long-con- 
tinued vulcanism Profound marine submergence 
followed in Upper Triassic times, but the sea wrth- 
drew from the entire area during the late Triassic 


and early Jurassic, and the rocks already deposited 
were folded. Marne gery дешке afresh in 
the Lower Jurassic, and widespread canism again 


broke out, culminating in great granitic intrusions 
with accompanying formation of ore deposits. The 
Jurasmc was brought to an end with vigorous uplift 
апа erosion. The sea again swept over Alaska in 
Lower Cretaceous times, receded at the beginning of 
the Upper Cretaceous, and then advanced again 
Finally, the submergence of the Upper Cretaceous 
slackened, marshes wére formed and coal-beds de- 
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posited. The end of the Mesozoic and the beginning 

of the Eocene were marked by the complete with- 

drawal of the sea, & renewal of folding movements 

and intense vulcanigm, intrusion, and mineralisation. 

А. geological map of Alaska is now in preparation and 
shortly be available. 


Economic GEOLOGY ОЕ CANADA —The Geological 
Survey of Canada pd airs en this subject an 
extremely valuable and well-illustrated memoir by 
С. A Young (No. 1 of the Economic Geology Series). 
Having regard to its physical features and geological 
buco Canada is naturally divisible into віх major 
regions. The Arctic archipel and the Hudson 
Bay lowland contain extensive deposits of coal. The 
Canadian Shield is a U-shaped area bordering Hudson 
Bay, made up of ancient rocks, in which have been 
developed the Sudbury nickel-cop mmes which 
are the world’s chief source of nickel, the spectacular 
gold mines of Porcupine and Kirkland Lake, and the 
rich silver deposits of the Cobalt district In the 
Appalachian and Acadian region are the asbestos 
аан of south-eastern Quebec and the coal-fields 
of Nov& Scotia. In the St. Lawrence region to the 
south occur the salt beds and petroleum fields of 
Ontario  TheInterior Plains lie between the Canadian 
shield апа the mountains to the west, and are under- 
lain by vast reserves of coal. The Cordilleran region 
borders the Pacific, and in addition to extensive coal- 
fields it is noteworthy for the wealth of its placer 
gold - fields, copper-gold ores, and silver - lead - zinc 
ores. It is noteworthy on the negative side that 
Canada does not rank as a producer of aluminium, 
tin ores, or of precious stones. An excellent geo- 
logical map accompanies the memoir, and a mineral 
map in which every important occurrence is numbered; 
an annotated list gives details of each, 


TWILIGHT PHENOMENA.—In the Denkschriflen der 
Schweizerischen Naturforschendsn Gesellschaft, ба, 
1926, there are two merhoirs only of which the first, 
of 190 pose. i8 by P. Gruner. It is the second of a 
series this author, under the general title of 
“Contributions to the knowledge of twilight phen- 
omena and of the Alpine glow”; the former paper 
(of 154 ) gave а historical-chronological review 
of Swiss o tions and publications on twilight 
colours and the Alpine BT The present paper is a 
similar review of non-Swiss observations and publi- 
cations on twilights, atmospheric-optical disturbances, 
and related phenomena As the extent of the memoir 
indicates, the author has cast his net widely and 
summarises an immense mass of literature, which he 
also indexes under the names of authors, with 
references, forming a bibliography. The subject is so 
large when the term “related phenomena" is 
interpreted generously, as 1n this case, that complete- 
ness 18 neither attained nor to be ted. But the 
memoir should be of real value to investigators whose 
work bears on these fields. 


Tre Law or SPEED Recorps.—lIn 1906, Prof А.Е. 
Kennelly published a paper on “ An Approximate 
Law of Fatigue in the Speeds of Racing Animals,” 
noticed at length in NATURE, vol. 75, p 463. In this 
lo showed that If Pus the length of tie аселден, 
T the time occupied by the winner in seconds, and 
V the mean speed in metres per second, we have 
approximately 


I e 
Deus pr 


whatever the type of race. If log L 18 plotted against 
log T, for example, different of is give parallel 
straight lines. Prof. Kennelly has now published a 
second paper, “‘ Changes during the Last Twenty Years 
in the World's Speed Records of Racing Animals " 
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(Proc. Amer. Acad. Arts. Sci. vol 61, No. 11, 1926), 
1n which the records created since the first paper was 
эгеп have been included. Only two classes of 
events show an appreciable general increase in speed: 
men swimming by about ro per cent , and horses run- 
mng by about 2 per cent. In all other cases the new 
records fit reasonably well to the lines previously 
given. The records for horses, running or pacing, 
show as before far the best fit to the straight-line law, 
&nd bicycling records still form an apparent exception 
to the rule. The conclusion deduced that о 
should be maintained at a uniform level throughout 
the race is in accord with the work of А. V. Я 


DIAMAGNETIC GasEs.—Recently, E. Zehrer (Zew. 
fur Phys. vol. 37, p. 155, 1926), using an independent 
method, failed to co the experunental results 
obtained by Glaser, namely, that the specific suscepti- 
bilities of the diamagnetic gases hydrogen, nitrogen, 
and carbon dioxide were dependent on the pressure. 
It 18 therefore beamed Se note that С. ҮҮ Hammar 
(Proc. Nat Acad. Sea., Oct. 1926), who employed the 
same method as Glaser, has found these susceptibilities 
to be independent of the ure over a range from 
zerp to one atmosphere. searching for а possible 
source of error which огы explain Glaser's results, 
Hammar found that a slight trace of moisture pro- 
duced the effects described by Glaser, and he suggests 
that the difference between the two sets of results may 
be due to an adsorbed layer of water vapour on the 
surface of the test body. Hammar also directs atten- 
tion to the need of greater reliability in the deter- 
mination of the susceptibility of gases, since two of 
the Perd po d determinations of the 
susceptibility of oxygen er by 45 cent., 
although each observer claims Me b Guy of 
o-r per cent, Ë 

HEAT TREATMENT OF GAS CYLINDERS.—The second 
Report of the Gas Cylinders Research Committee, 
which has recently been issued, 18 concerned with the 
periodical annealing of cylinders. It was a recom- 
mendation of the Home Office Committee of 1895 that 
all cylinders of wrought iron ог mild steel should be 
annealed every four On the other hand, the 
present Committee, in its first Report of 1921, con- 
sidered that cylinders of 0-45 per cent. carbon steel 
should not require re-annealing during their life of 
fifteen to twenty The later е ents show 
that ann which 18 usually conducted at 650° C., 
and may be continued for many hours,18 harmful. If 
the steel be overstrained and then annealed, the 
Structure is altered, the ferrite and lamellar pearlite 
being replaced by ferrite with globular cementite, the 
size of the particles increasing with the time of anneal- 
ing. This change is accompanied by a fall in the 
tensile strength and by an increase in brittleness, as 
shown by the Izod test. On the other hand, normalis- 
ing, or heating to a temperature 50° above the critical 

t and then cooling in air without exposing to 
ughts, has no evil effects, and the 1nj done by 
overstraining followed by annealing may almost 
completely corrected by such a treatment. The 
р temperature 18 900? for а 0:25 per cent. carbon 
and 850° when the carbon is 0-45 per cent. With 
propery mane cylinders, a single normalısıng treat- 
ment manufacture is all t is necessary. Аз 
it has been supposed that rough handling, involving 
jarring, may induce brittleness, ents on the 
effect of ted hammering have been made, with 
the result t the steel 1s not found to be rendered 
brittle by such treatment. . 


THE SUPPOSED REGENERATION OF ENZYME ACTIVITY. 
— the few years, various in tors 
have pubhshed experimental résults which appear 
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to indicate that certain enzyme solutions are able, 
after being boiled for some munutes, to recover 
partally their lost enzymic activity. Experiments 
made by Prof. Ivo Novi, and described in the Ren- 
diconti Р. Accademia delle Scrense dell’ Istituto ds 
Bologna (Vol 29), help to prove, as was shown by 
Pasteur more than sixty ago, that such pheno- 
mena ате not observed when care is taken to prevent 
access of air-botfne micro-organisms to the solutions. 


HEATS OF CRYSTALLISATION.—The hgats of crystal- 
lisation, Q, of seven more members of the homologous 
series of normal monobasic fatty acids, obtained by 
W. E. Garner, F. C. Madden, and J E. Rushbrooke, 
are to be found in the tember issue of e MM 
of tha Chemical Soctaty. ith the exception of steanc 
acid, the data for all the even acids up to Cy, and all 
the odd acids except three, are now а ble Ав 
the senes of acids is ascended, marked alternation in 
the values of Q is shown, and this is ascribed to an 
alternation in the arrangement of the terminal groups 
in ng from one acid to the next. An alternation 
in ne melting-points of both odd and even members 
exists, and the two melting-point curves converge 
and approach a maximum at 115°. No evidence of 
alternation was obtained for the specific heats of the 
acids in the liquid state. 

RADIATION THEORY OF CHEMICAL AcTION.—In a 
memoir published in the Rendsconto dell’ Accademia 
delle Scyense Fisiche в Mathematiche della Socseid Reals 
di Napoh, Fascicoh 4-8, Apnl-An 1926, Prof. 
Francesco Giordani р a mi cation of the 
formula connecting reaction velocity, Ё, with radiation 
density, и,, proposed by Lewis : 


c* 
he T WN, 
3n ^ 

He supposes that it is n to take into 
account the number of vibrations in the molecule r, 
which he puts equal to the number of ordinary 
chemical valencies concerned in tbe reaction, апа 
instead of «w, he uses m/i. When the modified 
Planck expression for # is substituted in the equaton, 
raised to the power r/r, it is shown that the results 
are in fair ir with experiments on the decom- 
position by heat of hine, nitrogen pentoxide, and 
ozone (bimolecular). e great deviations between 
calculation and experiment which have previously 
appeared are then avoided. 


Тнк DETERMINATION OF y BY THE METHOD OF 
CLEMENT AND DEsoRwES — The determination of 
the гайо of the specific heats of а gas by Clement 
and Desormes' method may be made to joue on 
measurements of temperature and pressure differences 
resulting from an adiabatic e ion or contraction 
(Lummer -and Pmngsheim, Partington, etc) The 
adiabatic change is obtained by momentarily connect- 

the gas, nU d оон ат 

ifferent pressure, witb the atmosphere ‘It has 

known to all previous workers that equilibrium is not 
established instantaneously, but in a time which 
ж жыл on the shape and size of the orifice, the 
volume of the vessel and the pressure difference In 
the Procesdings of the Indian ssociatiom for the 
Cultivation of Scena, for August 15, 1926, G. Subrah- 
maniam and С. Gunnayia show how to calculate 
approximately the time necessary for the pressures to 
equalse, in terms of quantities found in the experi- 
ments. Their results indicate that the size of the 
aperture does not have any great effect when the 
temperature measurements are employed to calculate 
т, but when the pressures are measured, overshooting 
[жам recie оу ane Fes Raw In fixing the 
lower t for the size of the aperture the effect of 
radiation has to be considered. 
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The Nutrition of Cattle. 


I" а роот article in our columns (NATURE, 1925, 
vol. 116, р 175) an account was given of some 
aspects of the feeding of cattle, including the method 
of indirect calorimetry, by means of which the value 
of different foodstuffs for maintenance and produc- 
tion can be determined, opportunity being taken at 
the same time to consider the relationship between 
the protein of the diet and the milk. values 
ed to different foodstuffs in nutrition depend 
not only on the accuracy ot the experimental data 
from which they are estimated, but also on the correct- 
ness of the principles of the method of calculation 
used; that finality has not been reached 1n either case 
appears from а number of к which have recently 
been published dealing with the various methods and 
their difficulties, both of technique and of interpreta- 
tion. Probably the most im t general figure for 
a foodstuff 1з ıts net energy value, that is, the amount 
of energy contained in it which is available for main- 
tenance and production after deducting the non- 
utilisable energy and that necessarily expended in 
the actual processes of utilisation of the remainder 

The net en value can be determined directly by 
means of the animal calorimeter. The heat given oit 
by the animal is deducted from the energy value of 
the food as determined in the bomb calorimeter, the 
difference giving that available for the maintenance 
or increase of body weight, and for the production of 
milk. The method requires the use of complicated 
apparatus and a great attention to detail: to ensure 
accuracy, & number of corrections must be про 
to the experimental results (M. Kræ, Jour. Agric 
Res., 1925, vol. 30, p. 404), but with p pre- 
cautions the heat production can be. sati rly 
estimated to within 1 per cent. 

On the other hand, this estimation can be made 
indirectly, either by the use of the animal calorimeter 
again, but determining the oxygen consumption and 
the carbon dioxide production (instead of the heat 
emission) and calculating the latter from the amounts 
of protein, fat, and carbohydrate oxidised in the 

y, as determined from the respiratory exchange 
and the respiratory quotient, or, more simply, by 
deducting from the energy of the food the energy of 
the excreta plus that of the body tissue as 
determined from the nitrogen and carbon ces. 
This latter method is the one more generally used 
and gives results which compare well with the direct 
method ре Kriss, Joc. cw., p. 393) : its most serious 
source Of error ap to be the loss of material, 
from the urine and feces, presumably through fer- 
mentation, during vd p ey to the deter- 
minaton of the ener ue of the excreta in the 
bomb calorimeter : is loss can be minimised by 
argue &t & low temperature. 

using the second of the two indirect methods 
described above, the ' balance’ method, a source of 
error may be introduced by i anty of excretion ; 
thus the fzces of & given period may not correspond 
accurately to that period, and this is especially the 
case when the diet 18 varied. К. W. Swift (Journ. 
Раму Scrence, 1925, vol. 8, р. 270) has made a study 
of the weights of fæces in metabo e ents of 
varying length with cows and bullocks, and has found 
that the chances are 31 to 1 that, with an eight-day 
collection period, the errors of the averages will not 
exceed 7 cent. and 5 per cent. respectively : it 18 
probably better to ignore the first few days on a new 
ration: hence the entre period should last abont a 
week. Я 

Н ап animal nether loses nor gains weight over an 
experimental period, the heat production will equal 


NO. 2976, voL. 118] 


the available energy of the food: but only rarely 
does this occur; usually the calculated energy of the 
flesh and fat formed or lost from the body must be 
subtracted from or added to the energy of the ration, 
to give the maintenance requirement. It is possible 
to avoid the calculation of the energy of the body 
üssue gained or lost by feeding the animal on two 
differing sub-maimtenance rations, and calculating from 
the lessened loss of Mold from the body on the 
higher ration, the in amount of energy which. 
must stil be added to the latter to prevent any loss 
from the body ; at the same time an estimation can 
be made for tbe heat production of the body when no 
food whatever is given Ву increasing the diet above 
a maintenance value it 1s possible to obtain a 

for the amount of food which must be added for each 
pound of body fat laid on, an extremely important 
calculation for the fattening of animals. 

Two assumptions are made in these calculations, 
which have been used chiefly by Armsby and Kellner 
respectively, as 18 ое ont by J. Wilson Sarent. 
Proc. Roy. Dublin Soc., 1925, vol. 18, pp 77 and 117): 
first, that the maintenance requirement 18 the same 
whether food 1з taken or not, or whether the 
ration 18 large or small, and secondly, tbat the main- 
tenance requirement found with one type of food 
applies equally if the nature of the ration be changed, 
provided rt has an equal calorific value. Wilson has 
made a critical examination of some of Kellner's and 
Armsby’s results, from which he concludes that straw, 
for example, is leas efficent than hay, as a ration, 
and that the food required by the bullock, whether 
idle or fattening, rises with the amount and kind of 
long fodder in the ration and also with the rate at 
which fat is being put on. Thus the maintenance 
requirement rises with an increase in the ration; in 

this is due to the ensuing stimulation of meta- 
liam which always occurs food, so that the 
body lives less economically and a proportion of the 
energy of the food is wasted as useless heat. The 
increased heat production after a meal, especially one 
containing in, 18 a well-known phenomenon. It 
is thus cult to apply results o ed with one 
kind of tood to an experiment in which another 
ration 18 given, or to assume that the energy value 
of a food will be the same at whatever level it is fed. 
Accurate results will be obtained only when the ration 
given is just sufficient for maintenance. 

The force of these criticisms, however, is somewhat 
reduced by improvements in the methods of calculat- 
ing results, including the adjustment of the daily 
heat production to a figure representing a standard. 
day of twelve hours lying and twelve hours stan 
as well as by improvements in technique. The latest 
method of calculation of the net energy values of 
feeding stuffs and some of the results obtained are 

iven in a series of pa from the Institute of 
al Nutrition, Pennsylvania State College кр 
469 ; 


Knas, Jour. Agric. Res, 1925, vol 31, p 

E B. Forbes and M Kriss, shid., p. 1083; Е В. 
Forbes, J. A. Fries, and W. W. Braman, ый. р.987; 
D. C. Cochrane, J. A. Fries, and W. W. Braman, 
tbid., p. 1055; E. B. Forbes, Proc. Am. Soc. Animal 
Production, 1924, p 2d and Scvence, 1926, vol. 63, 
р. 311; and E. B. Forbes, J A. Fries, and M. Krise, 
Jour. Datry Science, 1926, vol. 9, p. 15). The animal 
ів given different rations during a series of experi- 
mental periods: by subtracting the heat production 
of a period on a lower diet from that 


one on a 
higher ration, the increased heat production due to 
the increase in the food is obtained. The net energy 


required for maintenance is the total heat production. 
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in the period minus the total increase in this value 
due to.the food, calculated from the average of the 
figures previously obtained. The total net energy of 
the ration is the average net energy for maintenance 
as found in the different ental periods in 
which the icular food under consideration was 
used, plus the energy gained by the animal, which is 
determined by subtracting the total heat production 
from the metabolisable energy of the food. 

By this method it ıs found that the results obtained 
in the different experimental periods usually agree 
fairly well, and it 28 to see and discard any 
&bnormal set of figures e authors аге inclined to 
consider differences in maintenance requirements in 
different ods as due to experimental errors rather 
than to erences in the rations dr 1n the plane of 
nutrition of the animal. On the other hand, from 
experiments on fasting animals rt appears that en 
is more efficiently utilised 1n sub-maintenance periods, 
во that consistent figures for net energy values of 
rations are more likely to be obtained when the plane 
of nutrition in the different periods does not vary too 
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greatly, and thus that the results should be considered 
as applying accurately in other cases only when the 
animals are kept at a somewhat similar level of 
nutrition А further point to which attention ma 
be directed ıs the applicability of results obtained wr 
& particular breed to animals of another breed or in 
а different country where the rations ате almost 
certain to be different. F. J. Warth, L. Singh, and 
5 M. Husain (Memoirs Dep. Agric. Indsa, 1926, 
vol 8, p. 153) have established certain differences 
between their animals and those used in Amemica in 
considering the requirements for milk production with 
Indian foodstufis. These differences affect primarily 
the digestibility Gf the rations, due in part to their 
actual nature, but at the same time individual animals 
have their own characteristics. 3 

In conclusion, it may be stated with confidence 
that there appears to be sufficient-accurate knowledge 
of the efficiency of different rations for maintenance 
and production to enable the practical farmer to select 
from those available to him the most economical in 
meeting his requirements. 


. Marine Biology at Plymouth. 


HE latest number of the 
Biological Assoctatton .S., уо]. 14, No. 2, 
August 1926, ros. net) is of . Dr. 
Orton resumes the interrupted publication of his 
studies on the rate of pon of manne organisms 
with a paper on the cockle. The investigations were 
carried out mainly in an imental box laid down 
in the estuary of tho rıver Yealm, in which the grow- 
ıng cockles were to practically natural con- 
шз. and the ts have been checked by observa- 
tions on near-by cockle beds. Apart from the definite 
determination of growth-rate—a matter of some eco- 
nomic importance, though it may be expected that 
the growth-rate will vary in different localities —the 
main interest of the paper lies in the study of the 
growth on the shell. It appears that, in the 
main, the deeply marked rings do indicate the winter 
checks in growth, and ‘an used——with caution— 
to determine the age of the cockle. Dr. Orton has, 
however, made the interesting observation that the 
mere removal of the cockles from the box for an hour 
or во for the of examination suffices to cause 
the ap ce of a '' disturbance ring " on the shell 
5 y well-defined rings are induced by the 
technique adopted of marking the shells for identifica- 
tion purposes with a file. Such disturbance rings can 
ales be induced in the, mussel. Further, in mild 
winters the winter-ring may become extended and 
spread out into several rings, so that accurate deter- 
mination of от by means of winter-rings 18 a 
matter of some culty, үө larger in- 
dividuals. The paper would have improved by 
the addition of a summary. - 

А second paper by Dr Orton deals with the com- 
parative effect of dilute but lethal solutions of T.N.T. 
on native and Portuguese oysters (Ostrea edulis and 
См Jena and was carried out at the request 
of the Fisheries Department to clear up a point left 
undetermined in the course of Dr. Orton's elaborate 
study of the abnormal mortality among native oysters 
in 1920—21. It is said that the mortahty did not 
affect the Portuguese oysters. Dr. Orton shows, how- 
ever, that both species are about equally susceptible 
to T.N.T. 

The next paper—a valuable study, by Dr. C. M. 
Yonge, of feeding and digestion in the oyster—also 
arises out of Dr. Orton’s oyster-mortahty investiga- 
tions, and its genesis Шизігвіез in a striking way how 
important it 1s that ‘ fundamental ' or purely scientific 
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studies should accompany, or better still precede, any 
investigations directed towards a practical or eco- 
nomic end. It became apparent from Dr. Orton’s 
own work on the mortality of oysters that not nearly 
enough was known about the normal physiology of 
the oyster for any one to say what conditions were 
normal and what were indicative of disease or patho- 
logical disturbance. Dr. Orton wisely pointed the 
moral by recommending a special research into the 
anatomy and physiology of the oyster, and of this 
Dr. Yonge's paper gives us the first fruits. 

The paper seems to us wholly admirable. Dr. 
Yonge 1s of the modern school in combining anatomy 
with phymology, in studying form and function to- 
gether Considerable space is given to a clear and 
well-illustrated account of the anatomy and histolo 
of the digestive apparatus both 1n the adult and in the 
larval oyster, and to a description of the amazingly 
complex system of анау currents by which the oyster 
collects and sifts out the tiny planktonic organisms 
on which it feeds, rejectin all such as are too large 
for ıt to deal with, and leading the rest over the 
palps into the mouth, down into the stomach and 
the di ve diverticula (commonly known as the 
‘ liver Other sections treat of asmmilation, the 
digestive enzymes, the functon of the crystalline 
style, and the storing of reserve products. Dr. Yon 
finds that digestion 1s mainly асас лиа алое 
matter and fne particles being ingested by the cells 
of the digestive diverticula, larger partes by the 
phagocytes present in all parts. is demon- 
strated by ingenious feeding experiments with iron 
saccharate, with blood corpuscles of the dog-fish, with 
olive oil, and with the diatom Nitzschia, He rejects 
the theory of the Danish workers that the oyster is 
primarily a detritus feeder, and emphasises the 1m- 
portance of the smaller diatoms, ians, algal 
spores, and other ch ad vegetable matter, 

It comes ont olearlyfrom Dr. Yonge’s work, especially 
that on the enzymes present, that oyster, hke other 
lamellibranchs, 18 y adapted for the - 
tion, assimilation and storage of carbohydrates. e 
rationale of fattening the oyster for market 18, then, 
to supply it with plenty of microscopic vegetable 
food, as already indicated by Savage in a recent paper, 
and as empincally in some fattening ponds, 

in France. It has been known for some 
time that the oyster stores its lus nourishment 
mainly in the form of glycogen, which is no doubt 
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chiefly derived from the carbohydrates richly present 
in the diatoms and peridinians of its-food. Dr. 
Yonge’s elaborate paper represents a distinct advance 
in our knowledge of lamellibranch physiology, and 
cannot fail to be of great service both theoretically 
and practically. 

The three papers so far considered take up about 
half the present number of the Journal, and the 
remaining [оре can be only lightly touched upon. 
Mr. Е. S. Russell continues his interesting studies on 
the vertical distribution of the macro-plankton, with 
pa on the diurnal changes in distribution of 
pelagic yo fish and on the importance of light as 
a factor in determining the vertical distribution of 
plankton forms. From Dr. Atkins comes a third 
contribution to our knowledge of the pe are 
content of sea-water in relation to the gro of algal 

lankton. Samples obtained from the English 
Phannel, North Sea, the open Atlantic and Pacific 
confirm the author's views on the importance of 
phosphate аз а ond condition for production in the 
sea. Mr. C. F. Hi ing ves some further details 
the remarkable kind of luminescence dis- 
covered by him in the fish Malacocephalus laens. 
Among two or three faunistic papers one may perhaps 
y note one by Dr. Lebour giving & general 
survey of larval eu hausiids, with a scheme for their 
identification. Such work 18 of very t service to 
lankton investigators, and it is to be hoped that Dr. 
bour will continue the good work and deal with 
other groups in the same way. 

In conclusion, mention must be made of the in- 
genious ‘ vacuum grab’ invented by Mr. О. D. Hunt, 
with the assistance of Dr. Bidder, and here described 
in detal. By means of this instrument samples of 
the bottom can be taken which retain the finest 

icles together with the micro-fauna апа mucro- 
ora therein contained. E. S. R. 


University and Educational Intelligence. 


BIRMINGHAM.—At the meeting of the Council of the 
University held on November з the following appoint- 
ments were made: Dr. T. L. Hardy, assistant 
physician {о the General Hospital, to assistant 
to the char of medicine, Dr. C. С. W. Maguire, 

hysician for out-patients at Queen's Hospital, to 

honorary demonstrator in the Department of 
.Anatomy. 

It was decided that the Court be asked to confer 
the title of emeritus professor upon Prof О. J. 
Kauffmann, joint professor of medicine in the Uni- 
versity from 1913 to 1926. 

CampripGr.—Mr. Т. W. Wormell, St. John’s 
College, has been appointed observer in meteorological 

hysics at the Solar Physics Observatory. Mr. if T. 
MacCurdy, University ecturer in thology, 
and Mr. H. C. В. Mynors, have been to fellow- 
ships at Corpus Christi College. The Adam Smith 
Prize has been awarded to Yo T. Jones, саседа 
College The Engineerin ent been 

resented with portraits of Sir Altred 1 Ewing, the late 

f. Bertram Hopkinson and Prof. Inghs. The 
Henry Sidgwick Memorial lecture will be given at 
Newnham College on Nov. 13 at 5 P.M., by Sir 
William B who will take as his subject “ The 
New туны тарһу” 

Іонром.---Гһе following doctorates have been con- 
ferred : D.Sc. (Economscs) on Mr. S. С. Panandikar 
(London School of Economics) for a thesis entitled 
“ The Wealth and Welfare of the Bengal Delta ” , D.Sc. 
(Chemistry) on Мг. С. W. Ellis for a theis entitled 
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“A Contribution to the Chemistry of g Oris, 
Parts i-iii. (containing a Study of the Autoxidation of 
Linseed Oi and a eory on tbe Nature of the 
Autoxidation of Unsaturated Compounds) "; D.Sc. 
(Veterinary Science) оп Mr. J. T. Edwards for a 
thesis entitled “ The Chemotherapy of Surra (Try- 


panosoma svans infections) of Horses and Cattle ın 
офа.” 
Sr. ANpREWS.—On November Dr. Fridtjof 


Nansen was.instaled as Rector of the University, 
after having been admitted to the hono degree of 
Doctor of Laws. Не delivered an inspiring address 
on the spirit of adventure, in the course of which he 
referred to his own experiences as an lorer and as 


a supporter, of the e of Nations. е hono 
degree of LL.D. was then conferred upon His Excel- 
lency Mons. P. B. Vogt, Norwegian Minister, .Prof 


Vilhelm Е. К. Bjerknes, of the University of Oslo; 
Prof. Bjorn Helland-Hansen, of , Capt. Otto 
Neumann Sverdrup (Captain of the Fram); Prof. J. 
Norman Colle;  Brig.-General the Hon. Charles 
Granville Bruce; Sir T. W. Ed David, and 
(14 absentia) the Right Hon Viscount Cecil of Chel- 
wood, 





Іт 1s stated in the Chemsker Zeitung that Dr. G. 


von Hevesy, professor of Бауи chemistry at the 
University of Freiburg in en, has been invited to 
succeed Bodenstein in the chair of physical 


chemistry at the Technische Hochschule at Hannover. 


Тнк Bntsh Institute of Adult Education issued 
in о the first number of a half-yearly review 
entitled the Journal of Adult Education, published by 
Messrs. Constable and Co., Ltd., at 2s. 6d. The editors, 
Prof. J. Dover Wilson and Prof. A. E. Heath, are 
assisted by an advisory panel of thirty-one, whose 
names, known in educational circles, ap on the 
cover. This first number 1s remarkable for ертш. 
ence given to the questions of what аге and what should 
be the purposes of adult education The questions 
are raised both licitly in the more important 
articles, and indi y by incompatibihty of the ideals 
of some of the writers. They are dealt with most 
comprehensively by Prof. Ro Peers, the director 
of the impo: td ent of extra-mural education 
of Unive College, Nottingham, who classifies 
the various views concerning the aims of adult 
education under the three heads—development of 
the individual person, social service, and social 
change. A certain ambiguity is observable in the 

ents owing to confusion between the aims of 
the students, the aims of the teachers, and the aims 
of those who organise and admunister and finance 
the work. Education that aims primarily—not at 
the student’s emancipation from the shackles of 
ignorance, but at tlie emancipation of ' workers’ 
from the restraints incidental to a social system 
under which ‘the means of life’ are subjects of 
private ownership, the education on a Marman basis, 
as given in the ‘Labour’ colleges, 18 described in 


one of the articles as ‘independent’ working-class 


education. Thuis article, ing with this curious 
use of the word ‘independent’ and ending with an 
a to class ha by describing resistance to ^ 


subeidising of the mining industry as “ the whole 
power of capitalism turned to defeating one particular 
the use ot the starvation 
weapon women and children," shows that а 
wide tion of the Journal is anticipated. 


A PROJECT for founding a British Institute in Paris 
was launched at a meeting at the Mansion House, 
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London, on November i. The scheme has been 
warmly commended by the Prince of Wales, by whom 
Mr Une oe оо IND Das 
before, ш the Cité Universitaire near the Parc de 
Montsouris. The erection of a simular residential 
coll is not, however, & central feature of the 
British Institute project, which aims primarily at 
providing a centre for serious study and exchange of 
ideas for French students of English and for British 
students in France. It is p to work in co- 
operation with, 1f not to absorb, the existi ec id 
la Guilde, founded thirty years ago by Mun th 
Willams and now carried on as a tutorial agency with 
the full approbation of the University of Paris 
authorities. At the Mansion House meeting Lord 
Crewe, the French Ambassador de Fleurian), Lord 
Burnham, M Desclos (on of the Rector of the 
University of Pans), Sir Theodore Morison (repre- 
senting the Stan Committee of the 98 
Chancellos ої the Universities of the United 
Kingdom), Sir William Beveridge, Lord Meath, and 
Lord Derby all strongly supported the scheme, and 
an influential committee was appointed as a provisional 
council of the Institute. In the Unsverstty of London 
Gassits of November 3 appears a notice of a Resolution 
of the Senate y approving the project and of 
the appointment of a committee to report how the 
University can co-operate. The minimum amount 
required for financing it is 100,000., towards which 
Sir Daniel Stevenson and others havo promised some 
15,000 Su Wilham Beveridge stressed the need of 
an institution capable of representing British Um- 
versities ш Paris as the American University Union 
represents the Universities of the United States in 
London and Pari. This need, which has long been 
felt, has become acute since the establishment of the 
International Institute for Intellectual Co-operation 
in Pans. : 

THE universities’ duty of self-adjustment to con- 
temporary social changes 1s discussed in a suggestive 
article by Hubert ps in the October number of 
the Universtty Bulletin, the organ of the Association 
of Univ Teachers. In an age in which in the 
secular conflict of Man versus the State the honours 
seem to be with the latter, whilst the spiritual ascend- 
ancy of the syndicated press, the B.B.C., and the 
' movies’ seems to be assured, how, it is asked, are 
the will to criticise, and the will to determine, and the 
will to progress to be nourished and kept alive? It 
18 suggested that it is 
find ways and means. newer universities are 
commended for not being ashamed to call themselves 

cial and are exhorted to go further and “ bs 
provincial—to fight for pee. le and against 
syndicates and machinery." y, геіегепсе is made 
to the fact that, unlike the churches (or certain of 
ави. the universities have not made their voice 
h as mediators in the disastrous struggle in the 


coal Dn notwithstan: that they are the 
custodians of accumulated om in &like to 
mining technology, economics, social cs, and in- 


dustrial ton and finance. We are reverting, 
in the view of the writer, to a society in which 

significant institutions must exercise—somehow— 
political functions, or must perish: the profesmonal 
politician 1s ceasing to matter. In these arcum- 
stances, it behoves the universities not to be obsessed 
by the fear of '' interfering in politics,” always pro- 


vided they can keep their interference clear of any: 


party complexion. The article is entitled '' Some 
епіс Horizons ": it is interesting аз an adden- 
dum to Dr. Earle's paper, read at the Universities’ 
Congress last July, on “ An Impenal Policy in 
Education." 
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ER to’ the universities to- 
е 


Contemporary Birthdays. 


November 6, 1861. Principal Arthur P. Laurie. 
November 8, 1872. Dr. in Onslow Forster 
F.R.S i 
November 8, 1864. Prof. Benjamin L Robinson. 
November ro, 1861. Mr. Robert T. A. Innes. 
November 10, 1851. Prof. Waldemar C. B 
For Mem. R.S. aii 
= Davee hse I0, 1847. Earl ofIveagh, KT.,GC.VO., 
November 12, 1863. Prof. Alfred W. Porter, F.R.S. 
November 14, 1891. Prof. Frederick G Banting. 
November 14, 1869. Prof Harry Yandell Benedict. 
= шша 17, 1847. Prof Archibald Livermdge, 
"November 18,1869. Hon. Sir Arthur Stanley, G B.E. 
November 18, 1855. Prof, Archibald Barr, F.R.S. 





Dr. LAURIE was educated at Edinb Academy. 
He (ашаа at the Universities of Edinburgh and 
Cambridge. Sometime lecturer in hysics and 
chemistry at St. Mary's Hosprtal Medical School, 


London, he has been fessor of chemistry, Ro 
Academy of Arts, о. іп 1914 he Eds 
member of the Chemical Products Supply Committee, 
Board of Trade. He has written many iluminating 
pono on artists’ pi ma and mediums. Dr. 
une is a Ж Henot-Watt 
Edinburgh. P шыр 
Dr. М. O. FORSTER studied at Finsb Technical 
College, and the Central Technical Co ege, South 
Kensington. From 1902 until 1913 assistant professor 
of chemistry at the Royal College of Science, he 
became the first director of the Salters' Institute of 
Industria] Chemistry (1918-42), retinng to take up 
the directorship of the Indian Institute of Science, 
Bangalore. Dr. Forster was president of Section B. 
(Chemistry) at the Edinburgh meeting of the British. 


Association in 1921, delivering an address on '' The 
Labora of the Li Organism.” Inter alia he 
asked, “ t is ast to the average man?” 


He answered the question by saying that it was a 

T hurried compromise between hunger and the news- 

por In 1915 Dr. Forster was awarded the 
ngstaff medal of the Chemical Soclety. 

Prof. B. І. RoBINSON, botanist, was porn at 
Bloomington, Ilhnois, U.S.A. He was educated at 
the Universities of Harvard and Strasbourg. Since 
1899 he has been Asa Gray profeasor of systematic 
botany in Harvard University, whilst being from an 
even earher date curator of the celebrated Gray 
Herbarium. Prof Robinson is a foreign member of 
the Linnean Society. He ıs the author of numerous 
nus on the classification of the higher plants of the 

nited States, Mexico, and tropical America. 

Mr. ROBERT Innes, astronomer, was born at 
Edinburgh. From 1903 until 1911 he was director of 


the meteorological d ent, Transvaal, South 
Africa, beco: then chief of the Union Observatory, 
Johannesburg. He 1s the author of many astronomical 


memoirs. 


Prof. BRØGGER, the distinguished logist, rector 
of the University of Christiania (Oslo and one of its 
alumni, is a foreign member of the Royal Society and of 
the Geological Socie ed Sometime an assistant on the 
Norwegian Коо survey, he became profeesor of 

in the University of Stockholm. Since 1890 

e has held the chair o. fom, sud mineralogy at 
Christiania (Oslo). Не 18 Hon. D., Giasgow, Hon: 
Sc.D., Cambridge, and Hon. D.Sc., Oxford. In 191r 
the Geological Society of London awarded Prof. 
Brøgger its Wollaston gold medal (twenty years 


* 
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earlier he had been allotted the Murchison medal) at 
the hands of Prof. W. W Watts, then president. 
It was remarked that Prof. Brøgger was an accom- 
plished chemist, skilful min gist, and great 
logist. His researches on the Cambrian and 
ovician rocks of his own country had indicated 
that he was a gifted paleontologist and stratigrapher. 
His detailed mapping and interpretation of the 
structure of the Christania area and his explanation 
of the origin of the Christiania Fjord had proved him 
to be a tectonic geologist of a very high order. 


The EARL or IvxAGH, whose interest in the move- 
ments of science and appreciation of its needs are 
well known, has been Chancellor of the University of 
Dubhn since 1908. 


Prof. PogTEB, dean of the Faculty of Science in 
University ое (University of London), occupies 
there the chair of physics. Honorary secretary of the 
Institute of Physics, he 1s a past president of the 
Róntgen Society and of the Faraday Society. 

Prof. F. С. BANTING was born at Alliston, Ontario 
Educated at the Alliston Public and High Schools, 
he uated in the medical faculty of the University 
of Toronto. From a physiological post in the Uni- 
versity of Western Ontario, London, Canada, he re- 
turned to Toronto to become a lecturer in pharma- 
cology. He now occupies the chair of medical 
research established la in the University. Prof. 
Banting, with Prof. J. J. R. MacLeod, received in 
1923 the distinction of Nobel in physiology 
and medicine for their discovery of insulin. 

Prof. BENEDICT, who occupies the chair of a pied 
mathematıcs and astronomy, and is dean of the do ege 
of Arts in the University of Texas, was born at 
Louisville, Kentucky, U.S.A. He was educated at 
the Universities of Texas, Harvard, and Virginia 
Sometime an assistant in the Leander McCormick 
Observatory of the University of Virginia, he also 
held a mathematical professorship іп Vanderbilt 
University. 

Prof. LIVERSIDGE, the veteran chemist and miner: 
alogist, was born at Turnham Green, Middlesex. His 
studies were pursued at the Royal School of Mines, 
South Kensington, Royal College of Chemistry, and 
Christ's College, Cambndge Appointed so far back 
аз 1873 to the chair of 1 in the University 
of Sydney, he occupied that post ior thirty-five years. 
He rendered distinctive service to science and 
technical education in Sydney, and also far beyond 
its boundanes He was а founder of the Australasian 
Association for the Advancement of Science, and was 
its hon secretary for a number of years; after- 
wards ho e president. Prof. Liversidge has 
written numerous memoirs on chemistry and miner- 
alogy. He is Hon. LL.D., Glasgow. 


Sir ARTHUR STANLEY, who was educated at Well- 
ington College, entered the diplomatic service, filli 
various posts before retirement. . He 1s chairman o 
the Joint Council of the British Red Cross Socie 
оао obn, and із also treasurer of S 

omas's Hospital. Sir Arthur is especially inter- 
ested in the work of the British Empire Cancer Cam- 
paign. He ів a Commander of the Legion of Honour. 


Prof. Barr, Regius fessor of civil engineerin: 

and mechanics in the асаа of С hae som 
1889 until 1913 (earlier he held a similar ir at the 
Yorkshire Co , Leeds), was born at Glenfield, 
Renfrewshire. collaboration with Prof. W. Stroud 
he has invented several types of range finders. Of 
these, one designed for use at sea 1з extensively em- 
ployed in the British Navy. Prof. Barris Hon. LLD, 

lasgow and Birmingham. 
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Societies and Academies., 
LONDON. . 


Royal Society, November 4.—H. C Н. Carpenter 


and S. Tamura: Experiments on юа of 
large copper crystals. Crystals ex g 4.1n. in 
length have been in pol е copper 
strip of section 0-5 in. xo-x25 іп. by the method of 
critical strain followed by appropriate heat treatment 
These crystals, however, are not, strictly speaking, 
single crystals, since they contain numerous twins 
which may be oriented in во many as three directions. 
It bas not been оппа possible to produce large 
copper crystals by this method without at the same 
tume producing twins. The complete removal of 
strain in recrystallised copper strip 18 only achieved 
by prole heahng. account of the presence 
ot twins, the large crystals thus prepared only possess 
about one-third of the ductility of po ine 
copper. Their tenacity, however, is almost the same. 
Their ductility is still more inferior to that of single- 


crystal copper prepared direct from the liquid which 
18 free from twins. 


Н. C. Н. Carpenter and S Tamura: The formation 
of twinned metallic crystals. The princi cause 
of twinning seems to be crystal growth. ormation 
18 an indirect cause of twinning, merely because it 
causes su uent growth on annealing. In some 
cases the orientation of annealing twins indicates 
that they have grown along certain «унар 
directions; most frequently they are rectilinear. e 
capacity for vare, ал twins appears to be 
closely related to the atomic arrangement in the 
crystal lattice Those metals which ise in 
the face-centred cubic, tetrahedral cubic, and face- 
centred tetragonal lattices produce annealing twins 
after suitable treatment, whereas metals possessing 
other atomic ents have not been found to 
produce them. M which crystallise in the close- 
packed hexagonal lattice, e.g. zinc and cadmium, 

ve no possible planes of twinning, and what is 
called twinning in these’ metals is probably parallel 


С. I. Taylor and C. F. Elam: The distortion of 
iron crystals. Specimens cut from of iron 
were subjected to uniform distortion both in com- 
pression and in tension, and the distortion anal 
and the orientations of the crystal axes determined 
by X-rays. Distortion due to slipping іп'а direction 
ра with the perpendicular to а {111} plane. 

is plane of slip had different orientations with 
aeq to the axes in different specimens, 
and its orientation round the direction of slip was 
determined chiefly by the direction of stress А 
uniform shear, for which the direction of slip is a 
crystal axis while the plane of slip is not a crystal 
pans arises from a condition of slipping im which 

е particles of the material stick together in rods 
instead of in planes. This conception of the 
mechanism of distortion in iron accounts for the 
fact that the general direction of the alip lines which 
appear on а poliahed surface coincides with the 
trace of the plane of slip and has no direct connexion 
with the crystal axes. 

W. Rosenhain and A. J Murphy: The metal- 
ography of solid mercury and . Carbon 
di snow has been employed to attain the low 
temperature required, and ens having a smooth 
surface have been obrane Бул solidification against 
a glass surface or by polishing. The cast surfaces 
have been etched electrolytically m hydrochloric 
acid and examined microscopically. 

C. Е. Elam: Tensile tests of large gold, silver and 
copper crystals. Crystals of gold, silver and copper 
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8 in. long and 0-25 in. in diameter have been 

by lowering a graphite tube full of the molten metal 
slowly through an electric tube furnace, so that 
freezing from the bottom upwards. The 
position of the crystal axes was determined cones means 
of X-rays, and the rods extended in a tensile 
machine. qué Ge es Or de aene et 
in the same direction as ın aluminium during extension. 
As thege metals have the same structure as 
aluminium, it was concluded that distortion ы 
similar in every case, and that gold, silver and co 
crystals distort by ali оп а (111) plane in à a 
direction. The en during the process 


of deformation, but when the shear stress is plotted - 


the extension, the form of the curves is 
different for each metal. 

R. E. Gibbs: The pees of silicon dioxide 
and the structure of tridymite. The structure of 
tridymite was similar to that of ice, їе Df, with 
four molecules per cell, in which а= 5-03 and c= 8-02. 
The framework can be considered as a close-packed 

ent of en atoms of Шаш about 

2:6, whilst the silicon atoms occup 
between four neighbouring oxygens Ls 18 pro ble 
that the structures are ionic m nature, being variations 
of в two-to-one packing of oppositely charged ions. 
Possible modes of 8-8 transthons lead to the idea 
that these sluggish changes are characterised by a 
change of partners between neighbouring ions On 
other hand, the a-8 transition, at least in the case of 
quartz, is merely a small atomic rearrangement not 
sufficiently drastic to involve a change of neighbours. 
The a-states are probably created by distortions of 
the B-forms involving lower symmetry and poesibly 
cells. a-tridymite ıs orthorhombic, having a 
ed PD C216: d which the units 
must ym 10,, where »# is ег 
than two and probably equal to eight The beige 
of a third form a’ of tndymite resembling the ordinary 

a-form was confirmed. 
Twenty-six papers were read by title only. 


Royal Microscopical Society, October 20. — А. 
Piney: -A method of mlver impregnation of Zenker- 
fixed sections. The method is only a modification 
of Bielchowsky's technique and is designed to apply 
to tiseues fixed in mercuric chloride solutions. e 
essential point is the removal of all traces of the 
mercuric salt, followed by removal of the iodine, 
which was em cn аз Кошу The wax is 
-removed from section with xylol, and the section 
is then pl&ced in о-4 per cent. iodine ш 8o per cent. 
spirit for то minutes. Some of the iodine is removed 
Shi Dee the шшш E got ud of by шлш 

cohol, but the remainder ot па of by immersion 
in 0-25 per cent. sodium thtorulphate dissolved in 
É per cent. alcohol (not in water as recommended by 

eidenhain). The section is now washed in water 
for an hour, and then immersed in 0-25 cent. 
potassium permanganate in water, swilled in distilled 


water, placed in 5 cent. aqueous oxalic acid for 
20 minutes, for 2 hours in water, 
and then stained by the Bielchowsky m Ton- 


ing with 1 рт cent. gold chloride and fixation with 


са зро е айуан, as is also counter- 
staining with в iron hzematoxyhn and van 
Gieson в solution. method is arly adapted 


for the demonstration of reticular fibris in тан: 
poietic tissues. 


Panis. 
Academy of Sciences, October 11.—V Grignard and 
P. Muret: phuryl chloride. In the produc- 
tion of this su ce by the reaction between sulphur 
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trioxide and carbon tetrachloride there are difficulties 
in purification. Utilising the reaction between carbon 
tetrachlonde and chlorsulphonic acid, the conditions 
have been studied with the view of obtaining a purer 
product. The decomposition resulting from rise of 
temperature has also studied.—Henri Jumelle : 
New observations on tombak tobacco. The identifica- 
tion of the species 13 complicated the fact that 
there are several tombak to e tobacco sold 
under that name has proved to be Місойама rusiica. 
It contains a high proportion of nicotine (6-12 per 
cent) and may be of service as a source of nicotine 
for viticul or horticultural purposes.—T. Rado: 
The calculation of the area of curved surfaces —Paul 
Flamant: The continuity of the distributive trans- 
mutations and the extension of a transmutation 
defined for polynomials.—Paul Dumanois: The ım- 
portance of the combustion yield in internal combus- 
tion engmes According to the theory of combustion 
and detonation develo by the author in previous 
communications, a mixture of petrol and methyl 
alcohol should give a higher efficiency than petrol 
alone. Experimental proof of this is now given: the 
fuel used contained 70 per cent. of methyl alcohol 
and gave an increase of 15 per cent in efficiency over 
pure petroL—Th. de Donder: The application of the 
quantification deduced from the Einsteiman gravific. 
—L. Meunier and С Rey: The action of ultraviolet 
light upon wool. Under the action of sunlight or the 
mercury d d lamp, the condition of the sulphur 


in the woo zb a 
" рил oxidi to sul- 
changes can followed by an 
indicator such as methyl red. Reactions of the in- 
solated wool with nitroprusside, quinone, alloxan and 
ninhydrin are also described.—W J. Richards: The 
effect of «rays on supersaturated solutions. It 
might be expected that a-particles would produce 
crystallisation in supersaturated solutions egative. 
results were obtained with solutions in water of 
sodium sulphate, potassium sulphate, calcium chrom- 
ate and lithium carbonate. Negative results were also 
obtained with aqueous sugar solutions and with fused 
salol.—Louis Grenet : The limiting states of allo 
M. Ballay: The Ludwig-Soret phenomenon in alloys. 
The concentration changes produced in solutions un- 
ually heated.are shown experimentally to exist in 
ally s and this phenomenon must be taken into 
account in & general discussion of the phenomena of 
segregation.—V. Hasenfratx and К. Sutfa: Some 
derivatives of harmalol and harmol.—Marcel Frére- 
Vaillantite, an agent of sulphomethylation. 
Formation of а new active camphorsulphonic acid. 
—H. Prophéte: Contribution to bath study of the wax 
of flowers: rose wax. Study of its unsaponifiable 
matter.—Germzain Chalaud: The first phase of the 
evolution of the кшоу of Fossombronia pusila. 
606 jacques Trillat action а X-rays of Ing 
wave-length on micro-organisms. 6 case о 
frodigwsus. These researches showed the bactericidal 
influence of p X-rays of long wave-length.— 
Auguste Lumiére and Félix Perrin: A new class of 
hypnotics. The де a T pany ylacetamıdes. pu 
Bron els аш yiphenylacetamide have 
possess hypnotic properties, but the 
ratio of their active Bene dese to the toxic dose 18 rather 
high.—Javillier and H. Allaire: Phosphorus ratios in 
the tissues. 


jacque: 


ROME. 


Royal National Academy of the Lincei : Communica- 
tons received during the holdays.—G. Fubini: The 
theory of R surfaces and their transformations.— 


ч? 
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Giorgio Dal Piaz: The discovery of а su vein Official Publications Received. 
of post-glacial volcanic rock in the neighbourhood of А аа 


Bressanone Adige).—Giuseppe Corbellini: A 
class of vari y cnaractorised by means of parallelism. 
— У, Hiava Local eters in & Riemann 
variety.—]. Soula: Functions defined Dirichlet's 
series —Oscar Zariski: The development of an alge- 
braic function in & circle con several critical 
points.—Filippo Burxio: Order magnitude of 
uantities relative to the second ballistic problem. 
formula for ballistic nutation.—A. Weinstein: 
ке jets with given walls.—Bruto Caldonarzo: 
An extension of Bernonilli’s theorem. This theorem, 
which is valid for the stationary motion of a perfect 
fluid, is extended to meet certain cases of variable 
motion.—Mentore M : Interferometric measure- 
ments on the four large satellites of Jupiter. Obser- 
vations on the changes of figure and on the axial 
inclhnations of these satellites are described — Vasco 
Ronchi: Further concerning “flying shadows." 
D'Arturo's critiasms of the author's conclusions are 
refuted.— Franco Rasetti: The Doppler effect in 
sensitised fluorescence.—G. Wataghin: The ballistic 
hypothesis and the Doppler effect The two treat- 
ments as yet known of the Doppler effect both lead 
to results unfavourable to the ballistic theory of this 
effect. —G. Natta and Е. Schmid: Oxides апа hydrox- 
ides of cobalt (i.). The crystalline structure of the 
saline oxide of cobalt. The oxide Co,0, crystallisea 
in the monometnc system and is isomorphous with 
magnetite. The sire of the elementary cell of the 
crystalline lattice, which is of the spinel type, is 
8-02 À.U. and contains eight molecules. The density 
18 calculated to be 6-21, which lies among the somewhat 
discordant tal values.—E. Repossi and V. 
: The minerals of the serpentine of Piossasco 


(Piedmont). The mineral species so far identified in 
this mtine are ilmenite, etite, calcite, ara- 
gonite, diopside, ite, vesuvianite, chlorite, titanite, 

ite, apatite, and, probably, gavite. — Sabato 


The 
fasting animals treated with insulin. The administra- 
Pog of insulin to fasting rabbits diminishes the loss 

in weight. The liver and spleen increase in weight, 
whereas the heart, kidneys, suprarenal capsules and 
lungs show slight and variable in weight. 
The amount of glycogen in the liver is increased 
considerably by treating the fashng animal wi 
insulin. 


haviour of the hepatic glycogen in 


SYDNEY. 


Linnean Society of New South Wales, лан 25.— 
C. Н Anderson: А revision of certain е, ЖА 
Rhen . The paper embodies & critical ex- 
amination of the two species, Васѕза tricormts (Benth.) 
F.v.M. and Bassia enchylanodes БУМ А new 
genus is proposed to take 1n one of the ies, and 
the other is transferred to the genus Косша.—Е. 
Cheel: Notes on Melaleuca pubescens Schauer and 
M. Preisstana Schauer. The author's view is that 
M. pubescens Schauer has priority, that the Victorian 
Dans uo аьа forms of M. семѕ, and that 

e Western Australian plants known as '' Ironwood ” 
are glabrous forms of the same species.—Rev Н. M. R. 
Rupp: Description of a new species of Diuns from 

m Tops, N.S.W. The species described as 
new is closest to D. spathulata, from which it differs 
in its venation, more prominent lateral lobes of the 
labellum, and in its short and thick column.—aA. M. 
Lea: On some Australian Curculionidzm. The paper 
contains descriptions of two new genera and sixty- 
five new species, one of which belongs to Rhinomacer, 
a genus now first recorded as Australian. 
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Diary of Societies. 


SATURDAY, Novzunnax 18. 


ROTAL Lestrroriow От Gumar Brrraur, at &—Rev E M. Walker: The 
Btady of History (5). 

PurmoLoai:cau Boourry (at the London Schoo! of Medicme for Women), 
at 4 —R T. Grant: An Observation on the Funcion of the Pericardium. 
—A. Levm: Frtigus, Retention of Acton Current and Heo егу, ш 
Nerves of the Spider Orab —T Lew and Н. M. Marvin: Herpes 
Zoster and Antdromo Impulse —R. W G Prof, A V. Hill, and 
Y. £Xotterman : Bn Liberation of Nerve asa cfaon of Frequency 
of Stimulation —R. W. Gerard: The Two Phases of Nerve Heat Pro- 
duction. —M. Lowenfeld, B. T. Widdows, M. Bond, ала H. Taylor: 
Vanations tn Oomposibon of Barly Human Milk and Faetors Influansing 
Them.—D Woodman, В. Н. Hower, and N. L Keene: Pine ot A poean 
ance of Digestive Moxymes in the Human Fostos.—W. О Oulm, D 
Rendel, and B Dahl. Points In the Technique of the Hthyl Iodide 

Method — Demonstratsons by A. Levin. An Im Device for Time- 

AW Hewer and M. F L Keeno: 


MONDAY, Novrusrn 15. 
Horarn Mkpi00-PETOMOLOGICAL ASBOCIATION (at British Medical Аязосм- 
Tavistock Square), at 4—Dr A. Adim * The Canes and Prevention 


of Neurosis. 

RovAL Groora rascal BoorgrY (ab Lowther Lodge) at 5.—J. A. Bteers ; 
Tho Hast Anglan Coast. 

Ixsrirvriow or HirorzmicAL Haonrxwxzs (Tets -Sie Bub- Оепіге) (at 
pv ne Technical Institute, Middlesbrough) at T.—J Hosen: 


eren от AUTOMONILE Phwanrrsas uh Centre) (at nom 
w) at 7.80. — Bouthcombe : 
Lubna ton 


Boarxrr (st University of London Club) at 8.—J. O. 
McKerrow : Hvoluton eud Contingency. 
Rorar Bocirrr or at &—Prof Н. І. Callender: Веселі Experi- 
ments on the of Steam and Hough Pressures (Howard 


Lectures) G) 
HUKTERIAX оғ Loxpox (in Ontlers’ Hall, Warwick Lane, Н.С.) 
& 45 —Sir Humphry Rolleston, Di. G Little, Dr. L Willams, and 
others: Discussion on Medicine and the Press. 
TUESDAY, Мотиывк 16. 
Borar Ixwrrroriox or батат БигтАги, at 5.15. —Dr. G. W. О. Kaye: The 
Aeconsties of Public Баай ndail Lectures) (3). 


ROYAL BTATISTIQAL icon ud Bociety of yrs at 5.15 —Viscount 
"Abernon : German Огу: Collapse and very, 1920—19f0. 
(Inaugural Address). 


ZoorioeicAL Society oy Loaow, at 5.80.—Dr. G. D. Hale Ca-pen'er: 
Tho Biology of емис polpahs m ocnnarion with Bleeping Ві: shuts, 
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І. Poconk : (а) The External Characters of the Patagonian Weasel 
` бум д талата): бу The Нтїагпа1 Oharacters of Tagiacinus 

some Marsopmls —H. Munro For: General 
War Омегташопа on the Mating LB of 
the Web-sp:nning Spider, eee d 
Iwetrroriow or Civit. ЙмогиккЕЗ, at 6.—T. B Huntar and A. L. Bell: 


eetrreriom or Ккогиннка aut] Man Bab-Oentre) (at 
Lexcester), at 6.45.—L. M. Joekel: Boiler Plan re 


Bora, Риотоавағніс Boamrr or Сват Barn ntlfie and 
Technical Group) at T.—Dr. Ж. О. D. Hickman - ы Aspect 
of Bulphide Sensitavity.—-8& О. Ва : The Benn ar ot Photo- 

phic Emulsions, Part П. Hydnon ule Ме ds River 
авло ата де опери 


саг, Hararas (North Madland Centre) (at Hotel 
Metropole, Leeds), at T.—W. W. И. French. Ohairman's 
Імятттоттои or  HLEOCTRICAL (North-Weatarn Centre) (at 
Angineers’ акъ Rane saat, a BN ab’ 
DugrrruTIOK or AUTOMOBILE olverhampton Oentre) (at 
Bonnes. ub, Wolverhampton) ab 7 at rodeo ee Р, Mueklow: О 
Иесі of Reduced Intake-A:r Pressure and of Hydrogen on the 
Performance of the Slow-Speed Solid Injeotaon Engine. 
Or ИШжотхиказ лир fimirsuUitLDExS 1и Boortaxp (ai 39 
lrg Crescent, Glasgow), ab 7.20. —П). M. Shannon: 


WEDNESDAY, Novamnan 1T. 

Sonnrr or Grams T»ounwoLoov (Anniversary Mee (et Bheffield 
University), at 2.45.—W. оох tort. sen. е Address, 
MiwcraicaL ox ron #омик (at 15 Baroy Btreet, W.O 3) at — 

Mise M. Partzidge: A Talk on Тага 

BovaL MrrmoxoLoaiGAL Booty, at 5.— HE. W. Blas: The Nile Flood 
and World Weather —D. Brant: (a) An [nvestigation of Penodiatios 
in Rainfall, Pressure and Temperature at oertain European Büataons; 
(5) The Period of Bimple Vertical Osc lations in Айлокрете. 

GxoLoaicAL Воститт or Loxpox, ab 6.30. —Dr. О. J. Btubblefíeld and Dr. 
сае Bulman: The Shmeton Shales of the Wrekin Degas эп 

о оп ther Derel b ш other of Bhropshire an 

Heref = ортеп parts 

Lxwrtrortox or Огут, ИЯнагиккав Students’ Moetang), at 0.80.—J. Ш. W. 
Monkhonse: Address, 

Іиүтітот1ож Or HrmcrAIOAL ExorxwEZs (South Midland Centre Сева 
Веопоп) (at Bomingham Umrermiy) at 1.--Ртоб О. L. ends 


Turrrroriox or BrmorzicA (ета Bab-Centre) (at Royal 
ab 7.20. 


Victora Hotel, вое), 
Мивяхтвіое AQUARIUM Д 1 Falkland Roed © at 
Bxhibitaon of -Lafe, oo., 


: Artaficlal Bulk. 
\th-Hastarn Countess Section), 


Bista Oowrro, лир насх. Pxo- 
at &—Dr. Mare Btopes: The Birth 
vod Movement y an Hventfül Yea (Premdenüal 


Boomrica (at London sae Day im Traming A Collage) 
on Mental and Ph 


man: Mr ue EE Perte. Ape kr: D oD 


IOEOMOOPICAL Boorkrr, at &—Dr, Н. А. Бауш: 
The “Rot of the Вага". T. Оппа: A New apne for Casting 
‚ Paraffin Imbedding Blocks —Dr. О. Tierney: 
' for Mounting Diatom and other Type Slides. 
THURSDAY, oman 18, 
Boyar Bousry, ab 4.—Spemal General —А% 4.90.— W. 8. 
Patton and M. Hindle: Me trom tho eve к 
Oomomission m Obuna, dae DOS be read tiis —R Hi. 
The Chemical Nature of Hæmochromogen and its Carbon Monoxide 
Compound.—H. Gremels and B. Bodo: The Mxoretaon of Uno Amd 
b e Kidney.—-Prot О. Н. Bıowning, Prof J. B. Oohen, 
and bransen : 


The Antusptio i aree of the 
land Anil Qumolmea—tT. В P. Strangeways 


овкла (ab Resor Н 


rth-rate. Chair- 
. Ward Outer and 


Fleron Refr.—Prof. 8. B. Boh. . 
taon of soma hitherto undesen bed nots of Hydrolyms of Proteins. 
Part IIL— Prof. J. A. Crowther: The Acton of X-rays on Comdes 


colpoda 

Тлииали Востктт or Тонгон, at 5 —АПав Н. В. Saunders: А Remark- 
able Specimen of Matthiols.--Tho President: The Heoent International 
M О of Plant Studies, Ithaca, New York —Miss А. В. Chesters: 

ascular Supply of the Brects of Bome Species of Anemone 

Boran berrrrvrion or Gamar Barrai, at &16.—Dr В. R. Maret: The 
Arohsology of the Channel Тарда, I.. Palmolithro Period 

Онпр-Вторү Socnrry (at Royal Sanitary Institute), ay 6. —Мім Barbara 
Low : The Gmemea. 

Qarrrotion or Huarau Hucnemxzz, at 6.—Dr. A. Ekstrom: The 
Apploations of Blectnaty to Agriculture (Lecture) —J. М. Bau- 
champ: Jixhihition of & Film entitled Amenrcen Agriculture and 
Farm-house Nieetrification. 

TwwrrroTi0X оғ Астомовпа MNOLXNERS Graduates’ Meeting) (ab 


oyelie Ri B I. 
Wr ELSE F. Hunter and Н. Moriand : Tho Uneaturatson 
Heterocyclic Hing Systems. Part IL The Зао keto Tebra- 
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üpdrotusipie System. —G. A, B Kon and J. Н. Nutland: 
emustry Three-Oerbon System. Part а For 


C of the X. The Mobih f 
ume elio Коа. оршу 
OYAL or Оа, MEXDIGDER tory Meeting) (at London 
Behool of Hymene and "Tropical cune) at 8 Тыр ogni 
by Dra. H Newham,-P. H. Manson-Bahr, C. M. Wenyon, Н. Н. 
Soott, J. Ө. Thom T Ј. м A. ‚ Aldo 


Testing 
Beaisr Light Aeroplane Oom 
IxsrirUTiOX oF MECHANICAL armures (at Mancbestar).— Prof. H. G 
Ooker. Elastiaity and Plasticity (Thomes Hawksley Lecture 
ImsrrruTi0x OY Moro лир METALLURGTY (at dl Boeisty). 


FRIDAY, Novxusxs 10. 


TumxRCULOSIS Босгитт (ab Royal Gomety of Medioine), at 5.—Dr. Strand- 
no^ „уле Treatment of Laryngeal Tuberculows by Heliotherapy and 


ova mie pm PRIMO OF LONDON ii at 6&.—Dean Inge: Васа] 

(ONE ATEM GR (David Idoyd Roberts Lecture 
cr OnmuicAL lxpusreY (14 Beotion) (at Liverpool 

god at 6.—F. Н. Oarr: Ohemical ustry and its Relationship 
to Delicate tend Animal Producta. 

arr о) or MxouxaxicAL Шиогикиаз, et 6.—T. A. F. Stogi: Nect ю 
1юсотой e Method of Olasmfying, Anslymng, Comparing 
their а оаа 

Roya, Paorograrnio Boorkrr оғ Овкат Barrax, at 7.— Р. О. Tilney 
Pictorial Tradition, 

ESPON RS PELE Bocorrv (ab 4 Fetter Lane) ab T.— Members’ 

vening. 

Тошто» Leerrromos or Шистяиивя, at 7.80.—B, J Axton: Bhort Wave 

Wireless Communication. 


Вота, Bociery or Manicom ‘Therapeutics Bectwon), ab 8, 80.— 
Dr W. J. Turrell: Ths ага onana Action of Interrupted 
Currents in Relation to thetr Bffocts. 

Socurrr or DYxzs лир OoLounists chester Bection) (at Manchester). 
—W. F. A. Brmen and В, Н. Jenkins: The Action of o Boda on 


Cotton Oellulose, 
SATURDAY, Novem 30. 
BovaL Lesrrrvriow oy Gerar Barra, at 8 —Rev. B i. Walker: The 
Btody of History (3). 
Barrun MrooLoaicaL Soourry (at Univernty College). 


PUBLIC LECTURES. 
SATURDAY, Моткмвкв 18 
Horman Moseon (Forest Hill, at 3.90.—H. N. Milligan: The Info 
of а Bea-Urchin 
SUNDAY, Novraxxm 14. 
GwuirpHouss (Keccleston су at B.50,—Dr. Н. В. Fournier d'Albe: 
Hyes and Hars of the Fu 
MONDAT, Мотиитав 15. 
Roan Inerrrora or Puxuo Назлы, аў 4—Prot, W. w. а торе 
Yo Rect gl rol tha быу or Infection and Beas 
). (Н Lec&ures on Novembar 18 and з.) 


(Maleolm Morris Memorial Lecture TY 
Bınrseck OorLLxagx, at 5 90.—Dr. H. : University Hduostaon m the 
United Btates. 
TUESDAY, Novena 16 
Kos Оон, af 5.80.—4A. Н. Hannzy: The Modern Problem of Form 
and Content in Art. 


WEDNESDAY, Normans 1T. 

РАвкитв NaTiOoWAíL HpvoaTIOxAL Uwiow (ab Shelley House, Ohalsea 
Embankment), ab $.—Dr. Miizbeth Sloan Chesser’ The Derclopmeni 
ot Personality. 

Loxpow BoROOL or EOONOMICS лир PaLrTICAL Borras, at 0.—3. Downes : 
The Usea of ‘ Powers’ Machmos, 


sodes rnit Мотхмлив 18. 
OonLxogs or Nuranea annetta Street, W.1), ab 5.80-——Dr. J, A. 
Hadfield: The та е of Payobology to to 
Жгиє'а CoLLxom, ab 5.50,— Modern Research on 
Fifteentn-Oentui:y Methods of O11 Paintang, and ite Applicaton to the 
Work of Modern Artista. 
Uxrvazarrr Ооілжов, at 5.9o.— Ax В. Jeffiies Davis: Some London 
Pisce Names, (Bucoeeding Lectures on November $5, December 2, 9, 


and 16. 
) FRIDAY, Мотвивив 19. 


Оитүкаяттү or DuRHAX ÜOLLBON OF Nerona Newostle-upan- Tyne), 

t 4.45.—Dr. О. Singer ' Tho History o edicine.j 
LoxDON x nl Burt: The Voostional 
: Amalgamataons. 


SATURDAY, Коткывки 30 
Новитили Mosxox (Forest Hil) at 8.80 —H. MacLeod: Echpees of 


the Bun. 
SUNDAY, Novxwmz 31. 
GuiLDHOURN on Bquare) at 2.90. —Dr. G. О, Simpson : Meteoro- 
logy in the of Man. 
CONGRESS. 


Моткивиа 16, 
NATIONAL Ooxyremmexos ow MILK IW RELATION TO Рсвілс HumarrH (at 
King George's Hall, O&rolmne Street, W 0.1). 
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Science and Spiritualism. 

НЕ recent correspondence in our columns on the 
attitude of men of science towards psychical 
research— particularly that branch of it which is usually 
called the ‘physical phenomena of spiritualism ’— 
has made it clear that the divergence between the two 
main views is as great as ever and shows no sign of 
compromise or conciliation. No useful scientific pur- 
pose would be served, therefore, by the publication 

of further letters on the subject. 

The conservatism of official science in these matters 
is not unnatural. The conflict between the determina- 
tion to accept only that which is based on irrefragable 
evidence, and that which relies, on ‘authority’ and 
tradition, is as old as science itself. This conflict is as 
stern-now as it ever was, and certain elements have 
lately arisen waich enjoin a redoubled vigilance. The 
War gave a great impetus to the shadier forms of 
spiritualist activity and incidentally endowed un- 
scrupulous mediums with large material resources. It 
is not surprisirg that these resources have encouraged 
the founding of ‘ psychic colleges’ with resounding 
titles, and given a spurious air of scientific authority 
to the ordinary round of mediumistic pursuits. The 
capture of the citadel of official science would remove 
the last obstacle to the domine pos of public affairs by 
the new cult. 

The distinction between auos and psychical 
research is a somewhat artificial one. Spiritualism 
was the inspiring and driving force which founded the 
Society for Psychical Research in 1882. The S.P.R. 
founders were largely the Fabians of spiritualism. 
Their object was to sift the physical and mental 
phenomena о: spiritualism and to sort out those to 
which they could give their adherence without loss of 
self-respect or scientific standing. The results of the 
labours of this Society have been published in thirty- 
six stately volümes, covering such varying subjects as 
hallucinations, telepathy, levitations, duplex personality, 
and haunted houses. 

The late Sir William Crookes devoted four years to 
spiritualistic investigations (from 1870 until 1874) and 
announced the most amazing results. _He then closed . 
that chapter for the rest of his life, for reasons which, 
owing to the deliberate destruction of the necessary 
documents, it is now impossible to gauge. The 
forty-six years’ activity of the S.P.R. has failed 
to duplicate Crookes's phenomena, or indeed to shed 
any light оп them at all. With the doubtful excep- 
tion of some sittings with Eusapia Paladino in 1909, 
and a few recent experiments not yet concluded, the 
evidence, for example, for telekinesis (‘table-turning’) 
and ‘teleplastic’ (or ‘ ectoplastic’) structures has been 
entirely negative. 





'and the means of deception. 
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Nor can the evidence accumulated elsewhere be said 
to be more convincing. The work mostly quoted 
in favour of the existence of 'teleplasm" is Dr. 
von Schrenck-Notzing's “ Materialisationsphinomene,” 
which gives several hundred photographs of this 
mysterious substance. This work was of sufficient 
importance to lead to the study of its author's medium 
by the S.P.R. and by a Committee of the University 
of Paris. The official reports of both these bodies pro- 


' nounced the phenomena observed to be quite inconclu- 


sive. Another attempt made by an academic body, 
this time the University of Vienna, to corroborate, such 
phenomena, led last year to an equally pronounced 
failure. Thus Crookes’s failure to convince the Royal 
Society may be sdid to have been the precursor of в 
consistent series of similar failures. 

The tragic case of the late Dr. W. J. Crawford, of 
Belfast, is instructive. Here was a university lecturer 
of some distinction whose leaning towards mysticism 
made him an easy victim of a family of artisans with 
alleged mediumistic faculties. He devoted four years 
to their examination and endeavoured to duplicate and 
surpass the records of Crookes and Schrenck-Notzing. 
The ‘ invisible operators’ who ruled the procedure led 
him on step by step until his records became the very 
travesty of scientific method, and gross imposition was 
presented in terms of his own psycho-physical guesses 
and speculations. When his career ended in suicide 
&nd an attempt was made to repeat his results, the 
repetition, which duly occurred, only served to reveal 
the modus operandi of the ‘ circle,’ which was anything 
but spiritual. Such a dénouement is not, of course, 
unknown in purely physical science. Blondlot’s N-rays 
were the subject of some fifty scientific papers, and his 
‘discovery’ was recognised by the award of a sub- 
stantial prize by the Paris Academy of Sciences. It is 
only natural that the caution wisely displayed by many 
physicists with regard to N-rays should be doubled and 
trebled when certain phenomena long discredited are 
presented in a new guise even on apparently unim- 
peachable authority. 

Sir William Crookes in 1874 walked about in a well- 
lighted room with-what he believed to be a ' spirit’ on 


“his arm, a ‘spirit’ resembling a girl of eighteen. No 


such amazing privilege has been vouchsafed to any 
man of scientific emmence since then. The phenomena 
obtained by scientifically trained observers have been 
poor in comparison with that high-water mark. This 
may be due to their ‘ unsympathetic’ attitude, or it 
may be due to a wider knowledge of the chances of error 
Investigators in search 
of ectoplasm have to be content with what looks like 
skin-bags or lengths of chiffon. As the control becomes 
stricter the results become poorer. When the control 
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becomes rigid the phenomena cease altogether. Tham 
is the general те; and it admits of only one inter. 
pretation. 

The demands made upon the scientific investigatom 
are nowhere more severe than in the cases of ' spirimm 
photography’ and the ‘direct voice.’ As the spirims 
* extras’ are not visible to the ordinary observer, we 
must suppose that they do not reflect ordinary light 
and are to that extent immaterial. Spiritualists 
usually meet this argument by saying that the effect on 
the photographic plate is not produced by light of any 
known wave-length but is a direct action on the plate 
itself. We must, therefore, assume that the invisible 
or disembodied artist can draw a likeness of a deceasedi 
friend of the sitter on the plate in such a way as to 
produce a correct negative. The difficulty of this feat 
is greatly increased if we remember that clairvoyants 
claim to see these spirit friends hovering about the 
sitters in the very attitudes shown on the photographs. 
Rather than face the innumerable difficulties in the 
way of a consistent theory conforming to the spiritualist 
view, most investigators will prefer to regard all so- 
called spirit photographs аз examples of the almost 
numberless methods of deception which may be, and 
have been, practised in this most elusive department 
of spiritualist activities. 

In the case of the ‘ direct voice, we are confronted 
with even more formidable difficulties. There is noth- 
ing more ‘spiritual’ or less ‘ material’ about à voice 
than there is about & brick wall, though the unscientific 
person may think otherwise. Where exactly does the 
material nature or structure of the direct voice begin ? 
Do the spirits produce the necessary air waves direct 
at some focus in the air? One spiritualist view often. 
met with is that the ' spirits ' materialise a larynx and 
sufficient in the way of lungs and mouth cavities to 
produce the sounds heard. This does not make the 
matter any clearer. It is much easier to assume de- 
ception, more especially as fraud in this case if easy and 
* convincing ' and control extremely difficult, owing to 


“ће lack of orientation shown by most human ears in 


the dark. Here again the onus probandi must weigh 
heavily on those who claim that there is positive 
evidence.. 

The difficulties placed in the path of the observer all 
tend to make control more difficult and deception 
easier. Modern mediums work in total darkness or the 
dimmest of red light. The observer is not-allowed to 
prescribe conditions. So long ago as 1880, Mr. 
Stainton Moses, an eminent spiritualiśt, said : “ In 99 
cases out of тоо, people do nøt get what they want or 
expect. Test after test, cunningly devised, on which 
the investigator has set his mind, is put-aside, and 
another substituted." Mediums may, by the rules of 
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:he game, fail as often as they like and substitute other 
сезїз of their own devising. The patience displayed by 
xpert investigators during some of their test sittings is 
astonishing. Hour after hour will go by without any- 
ching happening. The medium will fall asleep and 
wake up again. When anything does happen, if only 
the production of a rubber film (or something resembling 
г) from the mouth of the medium, it is eagerly scrutin- 
ised and carefully recorded. 

Nobody can complain of unwillingness on the part 
of scientific men to investigate any phenomena offering 
1 chance of extending the boundaries of knowledge, 
und the rewards, both material and social, of any such 
extension are very great. But after half a century of 
irowing disappointment with spiritualistic phenomena, 
the number of quahfied volunteers naturally shows 
signs of diminution. On the other band, the flood of 
charlatans and impostors increases day by day. The 
' new revelation’ imported from the United States in 
1852, with its combination of ‘ supernormal ' telegraphy 
svith Pentecostal gifts and Delphic oracles, has obtained 
almost undisputed sway over the mind of the masses 


thirsting for signs and wonders and determined at any ` 


price to believe. 


It is for science to stem the tide of superstition and ; 


sift the true from the false. We are quite justified in 
assuming, with Sir Oliver Lodge, that man’s future 
outlook on the universe will be very different from the 
orthodoxy of 1926. Such an evolution is bound to take 
place even on purely physical grounds, as indeed is 
shown by the prodigious changes in physical conceptions 
since x895. But the fundamental principles of the 
scientific method will not change, and no set of pheno- 
mena which depends for its occurrence, not upon ascer- 
tainable laws, but upon the whim of invisible operators 
not amenable to a court of law, can appropriately form 
part of the subject matter of natural science. 

In spite of all failures and discouragements, it is 
highly desirable that a competent body should exist for 
making out a prima facie case in favour of any alleged 
new phenomena of the class we are discussing. Such 
a body we have in the Society for Psychical Research, 
which has admirably fulfilled its functions in spite of 
material limitations such as do not hamper the wealthy 
“colleges ’ of spiritualism. This Society has already 
done good work by its study of telepathy, hallucinations, 
and duplex personality. It includes people of the most 
diverse views, and can be relied upon to welcome any 
evidence of really unknown phenomena. It might 
possibly be associated usefully with the recently formed 
National Laboratory of Psychical Research, which is 
equipped with the means of studying psychical and 
related phenomena, but that should be easily arranged 
if desired. In the present state of this matter it is 
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wisest and best for official science to wait for the 
recommendation of such a society before devoting any 
attention or labour to alleged 'supernormal' occur- 
rences. The very use of the word ‘supernormal ’ 
instead of ‘abnormal’ suggests that these occurrences 
belong to an order raised above the normal order of 
the universe (which would, of course, remove them 
from the province of science). That there may be such 
а supernormal order of things no philosopher can 
a priori deny, but the use of the word is too un- 
pleasantly suggestive of a hieratic domination now 
happily overcome to be palatable to scientific men, 
and they will hesitate before installing the ‘medium’ 
in the high place from which, after much fighting and 
suffering, they have driven his ecclesiastical predecessor. 








Education, Science and Mr. H. G. Wells. 


The World of Wilham Chssold: a Novel at a New 

Angle. By Н. С. Wells. Vol. i. Book the First: 
Book the Second: The 
Story of the Clssolds—My Father and the Flow of 
Things. Pp. 245. 7s. 6d. net. Vol. 2. Book the 
Third: The Story of the Clissolds—Essence of Dickon ; 
Book the Fourth: The Story of the Clssolds—Tangle 
of Desires. Рр. з47-бої. 75.6d.net. Vol. 3. Book 
the Fifth: The Story of the Clissolds—The Next Phase; 
Book the Sixth: The Story of the Clissolds—V enus 
as Evening Siar; The Epilogue: Note by Sir 
Richard Clissold. Pp. 603-885. 75.6d.net. (London: 
Ernest Benn, Ltd., 1926.) 


LTHOUGH the critics have not been stirred by 
volumes 1 and 2 of William Clissold’s achieve- 
ment, there should be wigs on the green over volume 3, 
if it be not above them. Book V. is masterly in many 
ways—the less said of VI. the better, perhaps. No 
writer, other than the author, could have preferred 
the indictment he does against our public- school 
system and the ancient universities. 

The attempt is made, in & preface, to justify the 
contention that the book is & novel: there is no novel 
in it: true it is, the story is told, ostensibly, by one 
William Clissold or through his brother Dickon but 
Wiliam is himself again, as he ever will be: from 
beginning to end, we are dealing with autobiography 
and early in the recital the writer gives himself away 
ih saying—"' Autobiography, provided that it be not 
too severely disciplined may be an almost inexhaustible 
occupation. Nothing is altogether irrelevant. What- 
ever interests me or has ever interested me is material.” 
This, in a few clear words, is the book. It is a medical 
treatise—largely on social pathology. 

The author is a photographer, working with a lens 
stopped down to a low aperture but of no great depth 
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of focus, giving very .clear pictures of superficial 
appearances. A photographer neither analyses nor 
constructs—he must record what is before bim. 
However much he may fake his picture in development, 
out,in the open he must take what is offered him by 
Nature and, at most, сап await a favourable light and 
so play with the shadows. 

At the moment there is what amounts to little short 
of a conspiracy to represent \science and religion as 
moving along the same path. They never can, unless 
and until we make a religion of our knowledge and 
recognise that, therefore, religion must be imperfect 
and ever correcting and shifting its boundaries. Science 
is ultimately the search after truth. Who can say 
what religion is? For every one the word has a 
different meaning. Our William, be it remarked, is 
a'little fuzzy in his high lights. He can't be satisfied 
with what he has and may have and then leave it 
to the other fellow to have his turn, but hankers for 
more. He is so spoilt by frequent reprinting, that he 
must Contemplate a new edition of himself, no doubt 
with special binding : | 

“To me it is far easier to suppose that this present 
шор of consciousness and will is only а birth and 

and that I am not merely myself but & 
кнн елы in а Being that has been born but need 
not die." 

Surely, he is here but seconding & vote of thanks to 
“that chap Oliver Lodge." Still, “ belief in a living 
personal God—slight vestiges" : we all have more or 
less аз an ineradicable inheritance from primitive man. 

The lapse into such anthropomorphism is proof how 
difficult it is for intelligence to prevail over convictions 
forced upon youth. The great problem before us soon 
in schools will be—how far we are entitled to go in 


retarding and repressing mental growth by forcing an | 


© established faith,’ without explanation or qualification, 
upon children: whether parent and especially teacher 
be justified in misleading by baldly repeating assertions 
which have no authority other һап tradition. The 
struggle is between knowledge and ignorance. Our 
William defines the position clearly and boldly : 
* I do not know how Protestantism will end. But 
І think it will end. I think it will come to perfectly 
plain s and if it comes to perfectly plain speak- 
it will cease to be Christianity. There is now little 
т of the Orthodox Church except аз а method of 
partisanship in the Balkans. The League of Nations 
may some day suj e that and then the only 
Christianity remaining upon earth will be the trained 
and safeguarded Roman Catholic Church. That is 
less penetrable, a world within a world, it shields 
scores of millions securely throughout - their lives from 
the least glimpse of our modern vision.’ 


Teachers of science, and examiners, are equally 
concerned. Over and over again, when advocating 
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the teaching of scientific method, I have been told by my 
friends—“ You must teach something definite: student: 
ask for assurance and will not countenance any philo- 
sophic doubt": examiners, too, ask for positive 
answers. Tennyson's lines are not yet accepted even 
of science: 


There lives more faith in honest doubt, 
Believe me, than it half the creeds. 


The attitude of all the schools is not merely unscientific 
but is one tending to systematise untruthfulness. Our 
William, at least, can think of better times: 


“Т can discover in all my world nothing enduring, 
neither in the hills nor in the sea, nor in laws and 
customs nor in the nature of man, nothing steadfast 
except for this—a certain growth of science, a certain 
increase of understanding, a certain accumulation of 
power. But there is that growth of science, there is 
that increase of understanding, there is that accumula- 
tion of power. I do not know why it should be so 
but so it is. It gathered its force slowly before man 
was. It goes on now with accumulating speed and 
widening scope and'on it I build my working con 
ception of the course of life. Man, unconscious at 
first, begins now, in an individual here and an individual 
there, to realise his iities and dream of the 
greatness of his destiny. A new phase of history is 
near its | But it has not begun. Such 
science as we have brings us suggestions rather than 
direction." 

William Clissold is not all religion, though considered 
under the conventional classification of Wein, Weib 
and Gesang, it has a limited range of subject. Wine 
is only once referred to—a single bottle of Chateau 
Margaux 1917, not & great vintage, produced at lunch 
by Sir Rupert Yorke. Still, this suffices to incite 
William’s reflections upon Sir Rupert’s sexual and 
religious outlook. It appears also to have led him to 
refrain from referring to certain questions he had 
intended to raise—the projected exchange of opinion 
would have been “ as possible as with a pensive lion in- 
the zoo.” Pity it is perhaps that he has not met with 
More pensive lions in the course of his career and has 
not thereby been forced to concentrate upon some 
definite line of action. 

After an over-full dose of Weib, we get music in the 
form of a study of futurism. Our William’s swansong 
foreshadows a metamorphosis of mankind—new ways 
of living—one terrestrial anthill: this he regards as the 
necessary, the only possible, continuation of human 
history. He contemplates the organisation of a central 
police bureau to co-ordinate the protection of life, 
property and freedom throughout the world, without 
distinction of persons under an universally accepted 
code. In fact, the lions and lambs are all to lie down 
comfortably together. The coal strike was only begun 
when the book was issued. The history of Ireland, the 
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love lost between the States of Europe, the growing 
development during many years past of local self- 
government in Great Britain—such items are left out 
of account. 

The men of large material influence are to reconstruct 
the world upon broader, happier and finer lines. Their 
first struggle is to be with the Press. Civilisation must 
be by newspapers. Open, candid, full and generous, 
these are the qualities the newspaper of the new life 
must possess. It must suppress. nothing. It must 
bring to every mind capable of receiving it the new 
&chievement of human and organising power, the 
victories of conscious change. The daily papers of 
educated people half а century ahead may be a tenth 
of the size and ten times the price of the present 
“ wildly flapping caricatures of contemporary happen- 
ings.” The Press apparently is to be the work of the 
men of affairs. Our William says, quite truly, the daily 
paper is a daily disappomtment—but to how many ? 
He has found but one newspaper that comforts his soul 
and that is NATURE, to which flattering reference is 
made. “ Domestic bye-products," such as 5008, will 
have to justify their sonship—there is to be a diminution 
of inheritance in property. The new social life will be 
aristocratic in the sense that it will have а decisive 
stratum of pre-eminent and leading individuals who 
will wield а relatively large part of the power and 
property of the community but it will be democratic in 
the sense, that it will open to every one with ability and 
energy to join that stratum and participate to the 
extent of his or her ability or energy. In the formal 
picture presented to us of the world republic, we shall 
be fully adult—a state to which few come now, doubt- 
fully and each one alone: 


- " We shall put away childish things, childish extrava- 
gances of passion and nightmare fears. Our minds will 
live in a living world- literature and exercise in living 
art; our science will grow incessantly and our power 
increase. Our planet will become like a workshop in a 
pleasant garden and from it we shall look out with ever- 
diminishing fear upon our heritage of space and time 
amidst the stars. We shall be man in common and 
each one of us will develop his individuality to the 
utmost, no longer as a separated and conflicting being 
but as a part and contribution to one continuing 
whole." 


Who shall say that our author is not an optimist and 
Holist ? 

The contemplated metamorphosis of mankind, our 
William’ contends at an early stage of his dream, 
demands & life based on broader and sounder common 
ideas, expressed in new terms and new artistic forms, 
accompanied by nervous and other physiological 
changes. This necessity to change and expand extends 
from man's soul to man's chemistry. 
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It is strange that а reader of NATURE and а pupil of 
the Royal College of Science should be so Lamarckian 
аз to proffer such doctrine or believe that it can be 
realised within any period that із worth our con- 
sideration. The lesson of Tutankhamen’s tomb seems 
to belost upon him. Obviously, he has little knowledge 
of what is known in science. We have learnt sufficient 
of man’s vital chemistry to know, that it proceeds along 
lines which are little short of fixed. This must be so. 
If open to variation away from our type, we should be 
all over the shop, to use a vulgarism. Still, the human 
mind is strangely variable—subject at all times to the 
caprice of chemical change, every function apparently 
controlled by a chemical secretion. The woman, at 
regular intervals, we know, is heavily drugged. Male 
desire, of which our William has much to say in Book 
VI., is probably of chemical origin, due to chemical 
changes induced by mental processes. 

Coming down to sense; human control of the world, 
as our William says, has been a control in detail ; there 
has been no comprehensive control—because there has 
been no comprehensive understanding. Hence his 
indictment of our educational system in Book V. It 
is worth noting, he makes the point, that the mind of 
youth is the primitive, medieval mind—conservative 
and reactionary : 





“ Few minds are mature enough and stout enough 
hos thirty to achieve a genuine originality. The 
ткаш сето ан суа 
h reversal of established things. Тһе independ- 
ence a the young is commonly no more than a 
primitive resistance to instruction. The youthful 
revolutionary is merely insubordinate and his extremist 
radicalism an attempt to return to archaic conditions, 
to naturalism, indiscipline, waste and dirt. The 
youthful anti-revolutionary turns back to mystical 
loyalties and romance.’ 


It is necessary to educate the young for the new order. 
Sections 14 and 15 on supersession of schoolmasters 
and an inquest on universities must be studied to 
be appreciated—almost every word is telling. On an 
experience of sixty years, I am prepared to vouch for 
the substantial accuracy of the indictment. Much that 
is said, I have said over and over again. 

Present - day education is nothing short of a pre- 
tentious farce—taking into account the changed and 
fast-changing state of the world. It promotes inaction, 
where action is needed above all things. It degrades 
and only accidentally promotes intelligence. It is in 
the hands of a class of men who are eyeless to the needs 
of the times, of men who never will respond to the call 
that is now, made upon the teacher. Yet parents and 
guardians smugly accept what is and make no attempt 
to improve the conditions. Even our William, being 
a man of words, only half sees what is, what might 
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and what should be. Education was begun in the 
monasteries, to serve clerical ends. We have long 
since got rid of monasteries—Henry VIII. did that 
for us. It were now time that we abolished the 
monastic in education. Only don’t let us substitute co- 
education, the emasculating invention of the Evil One. 
The effect of the monasteries was of small account in 
comparison with that now being exercised by the 
- survival of the system of training they instituted—it 
will yearly become a greater peril to из. Our William 
is E on this point : 

. thelast human beings in the world in whom you 
are ey to find a sperk of creative energy or а touch 


of imaginative ur are the masters and mistresses 
of upper middl schools . . . these schoolmasters 
and schoolmistresses, . . . to whom we entrust nearly all 


the sons and daughters of the owning and directing 
people of our world, are by necessity orthodox, con- 
formist, genteel people of an infinite discretion and an 
invincible formality. Essentially they are a class of 
refugees from the novelties and strains of life. I do 
not see how, аз a class, they can be anything else. . 

The whole crowd of upper-class youth has been picked 
over again and again before the schoolmasters come ; 
the most vigorous and innovating men have gone in 
for diplomacy, the law, politics, the public services, 
science, literature, art, "business, the hard adventure 
of life; and at last comes the residue... . Its [the 
school's] mentality is the mentality of residual men: 

“ That is a neglected factor which has to be reckoned 
with in the history of the British Empire during the 
last hundred years. That is something the foreign 
observer has still to realise. А larger and larger 
proportion of its influential and directive men through- 
out this period have spent the most plastic years of 
their lives under the influence of the least lively, least 
enterprising, most restrictive, most conservative and 
intricately self-protective types it was possible to find. 
We have bred our governing class mentally, as the back- 
ward Essex farmer bred his pigs, from the individuals 
that were no good for the open market. The intelligent 
foreigner complains that the Englishman abroad has 
been growing duller and stiffer in every йыла 


“The clut to the manifest change in character that 
Britam and its Empire have displayed during the last 
hundred years, the gradual lapses from a subtle and 
very real greatness and generosity to imitative im- 
perialism and solemn puerility is to be found, if not 
precisely upon the playing fields of Eton, in the mental 
and moral quality of the men who staff the public 
schools." 


A true bill. Italy, the one country where there is 
government, has no public schools. No other. ex- 
planation is possible of the way in which the courage 
is gone out of us—of our loss of the art of government, 
the courage to govern, never more obvious than in the 
present coal strike—of the disappearance of the 
naturalist—of the decline of industry, e.g. the textile 
trade. The schools, to-day, it should be added, are 
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greatly aided: golf and the motor-car serve to complete 
their insidious effect upon character. 

Our William is nothing if not thorough—he would 
improve the public school and schoolmaster out of 
existence but recognises the need and desirability, 
under our present social condition, of schools of the 
preparatory class, largely staffed by women and not 
very big, where children up to fiftéen could have a 
quasi-family life. (N.B.—The public school gone, 
these would be rid of the curse of the ' Common 
Entrance’ examination.) From fifteen onwards, the 
more directly a boy lives in contact with the real 
world, the better alike for the real world and himself. 
The reality of education for every one over fourteen, 
in a modern state, lies more and more outside any class- 
room; the fewer the school-made values a boy has, 
the juster will be his apprehension of reality. The 
new system will be one of special schools, studios and 
laboratories for arts, sciences, language and every sort 
of technical work. The style of work will be new. 

All this is essentially sane. І saw the danger in 
early days and went so far as to express my opinion 
by saying, that I would not send my sons to a public 
school to save their lives and kept my word but was 
lucky in having at my door what was long, probably, 
the best day-school in London, if not in the country. 
I have also always held, that seventeen was the very 
latest age up to which а boy should be kept under 
monastic school conditions. J took my four boys away 
at that age and sent them to places of higher instruction, 
where they were free to become men. I have every cause 
to be satisfied: they may not be saints but neither 
are they serious sinners and the kick has not all been 
taken out of them. 

The Times, on October 13, contained а most feeling 
obituary notice of Dr. E. A. Abbott, long well known 
as headmaster of the City of-London School and a noted ` 
scholar. He is brought into comparison with F. W. 
Walker, the famous headmaster of St. Paul's School. 
We are told that Abbott, who relished Walker's half- 
cynical frankness of speech, used to relate how the 
latter showed him over his grand new school buildings 
at Hammersmith and how, when he (Abbott) expressed 
his admiration of everything and especially of the 
magnificent chemical laboratories, Walker replied: 
“Yes, they are all very well in their way; but, as 
we two are alone here, I may venture to say (lowering 
his voice to a confidential whisper) that you and I know 
that this sort of thing is not education." 

Surely such an episode is disgraceful to both men. 
If ‘ this sort of thing ’ were not education, why introduce 
it? If introduced, surely it was the headmaster's duty 
to see it made education, That two such men were 
able to scoff at a discipline that furnishes the key to 
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the comprehension of life is but proof of the hopeless 
narrowness and impenetrability of the classical and 
literary mind. Their attitude is that of most if not 
allour headmasters. 'Science, we know, is & failure 
in schools—are the headmasters doing anything to 
improve the teaching, knowing as they must that 
to-day its dictates dominate the world? — . 

Our Willam has something to say about science 
specifically but first let it be noted, that he extends his 
scepticism about schools to universities, particularly to 
* the universities for juveniles like Oxford, Cambridge, 
Harvard and Yale.” We are all alive to the fact, 
that these are continuation boarding-schools, not free 
institutions as are the German universities, He is 
justified in his indictment, that there is & growing 
discontent with Oxford and Cambridge among those 
who have undergraduate sons—" sending their boys 
trustfully and hopefully to these ‘over-rated centres, 
they find themselves confronted with pleasant, easy- 
going evasive young men up to nothing in perticular 
and schooled out of faith, passion or ambition.” I 
have said already, our William is an incomparable 
draughtsman. We must be prepared, he considers, 
to cut out this three or four-year holiday at Oxford 
or Cambridge апа their American compeers from the 
lives of the young men we hope to see playing leading 
parts in the affairs of the world. So do I. We shall 
not get through with youths that are born tired, 
without method in their minds, such as we have to-day, 
who lapse into 'research' but make it an armchair 
occupation and put neither heart nor guts into the 
work. | 

To pass to specific science, our William's presentation 
of the Royal Society is of a piece with his appreciation 
of the universities. Perhaps it is worth while occasion- 
ally to see ourselves as others see us. He reports a 
meeting with his brother Dickon, at which the brother 
fingers his first paper in the РАЙ. Trans. The comments 
he makes are amusing and delightful parody. 

“ <‘ Blastopore of the snail, he objected. ‘Fancy 
poking about at the blastopore of the snail! It's— 
mdelicate. And cryo-hydrates| This chap Oliver 
Lodge seems to be all over them. Wonder what they 
are. Well, this is your affair, Billy. It's up to you to 
display the name of Clissold properly in these Philo- 
sophical Transactions. If that is the-end of Ше. Not 
my pitch. Not in the least my pitch. I wouldn't try 
to see even & stethoscope through these Philosophical 
Transactions. No.” 

This is а cotifirmation, from outside, of the view I 
have often expressed, that the РАН. Trans. spell 
cremation, the Proceedings.‘ decent burial’ of scientific 
discovery. 

The brother, who has made his fortune out of 
advertising, then suggests giving the “ dull old Philo- 
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sophical Transactions " & real spirited Xmas number, a 
genuine advertisement display, with which “ Tempta- 
tion of St. Antony " won't be in the same field. The 
final ópinion expressed by Dickon, to meet his brother's 
objection, that advertising would be vulgar, is.again & 
noteworthy criticism : 


* * Tf there's anything vulgar about modern advertis- 
ing it's because it's been so concerned about pills and 
soap and pickles. Just a passing phase. А man ora 
class or a religion or—anything that will not advertise 
isn't fit to exist in the world. It means it doesn't 
really believe in itself. To want to exist and not to 
dare to exist is something beneath vulgarity. ... 
That's why I have such а contempt for your rotten, 
shy, sit-in-the-corner-and-ask-the-dear-Prince-of- Wales- 
to-dinner-once-a-year-Royal Society. If the soap- 
boilers did no more for soap than your old Royal 
Society does for science,’ said Dickon, ‘ nobody would 
wash.’ ээ Й 


Formerly, the opinion of the Society was often 
consulted in matters of importance to the State; now, 
the Department of Scientific and Industrial Research 
is more and more usurping this office. The individual 
original scientific worker, like the naturalist, may easily 
soon be ruled out of existence and an unimaginative 
being put in his place: We confine our activity to 
publishing work which is either largely premature and 
unfinshed or even better left unpublished. Few 
attend the meetings and, at these, soft nothings are said 
and no one dare criticise. “ We work submerged, we 
talk by no more than twos and threes,” says our mentor. 
This is the way of the Society. It cannot be brought, 
it makes no attempt, to realise, how essential it is to 
organise the forces of science into a living body—what 
it could do if it formed itself into a great consultative 
scientific House of Peers. The only office it effectively 
serves is that of back-patting and bemedalling the 
supposed élite of the craft. 

As our William truly remarks, “ No great creative 
development сап go on in modern social life beyond а 
certain point without a literature of explanation and 
criticism.” We have no such literature: the result is 
that work 1з done and little use made of it. We keep 
no more than a casual profit-and-loss account and never 
seek systematically to balance our books. Our know- 
ledge is never properly sifted and sorted and its values 
determined—no logical order is observed in fillmg in 
the blanks. 

May it not be true that few would wash, if no more 
were done for soap than we do collectively for science Р 
Is it policy to go on producing, paying insufficient 
attention to quality and demand, without taking proper 
steps to popularise and sell? Industry, to-day, we 
know is largely engaged in producing and forcing the 
sale of unnecessary goods: this is the manufacturers’ 
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conspifacy. If we are not coming very near to pro- 
ducing. goods and léaving them to rot, we are doing 
little to secure digestion of the food we provide. We 
finish nothing. To take an example. Cane sugar is 
now made, all but pure, in millions of tons and yet 
chemists cannot tell the manufacturer what it is—how 
its atomic bricks are built together. Children are put 
to such work, not experts : to-day, these are engaged in 
the study of poison gases. 

Research work is fast being made an entirely selfish, 
narrow occupation, when not carried out for industrial 
purposes. A bureaucratic class of academic workers is 
fast growing up, fit for little more than drawing-room 
service, without practical outlook. We need а few 
Fords to introduce efficiency into the research machine 
—Mr. Ford is said to have a greater annual turn- 
over of work-people than any other employer, which 
means that he takes the efficiency of the worker into 
account: our up-growing civil service, research system 
does not: the threatened result is that ' research ' will 
become & merely parasitic occupation. The term will 
disappear from the field of practice. 

We work submerged, says our William. We hand on 
our impressions and vague intentions only by the most 
fragmentary hints. In education nothing is done to 
record, preserve and utilise successful trials of method. 
Sanderson left no record of method behind him and 
to-day, apart from his buildings, Oundle has nothing to 
show of his influence—it has reverted to the primitive 
school type. His Home of Vision has no vision in it. 
One teacher succeeds another without ever considering 


his predecessor’s methods. The Finsbury Technical 


College was proclaimed a success but its methods are on 
the dust heap. 

Before attemptinig'to form a world directorate, we 
need to run our own little shanty : to take notice of one 
another and be sympathetic and work together to make 
it really habitable for all. Not only leaders are needed 
but the apparatus also is not there. It is all very well to 
repeat Carlyle’s saying, that the modern university is an 
university of books—the books are not there. Even in 
leisure hours, you cannot live on the dull-as-ditch- 
water-doings of & no-sight family, with or without 
spoons. Writers of the day have no knowledge within 
them to use, thanks to their schooling. Here is our 
William's future opportunity : he is only fifty-nine and 
has time to turn over many new leaves. Let him write 
up to his professions, to show, if possible, how the new 
&nd necessary knowledge may be brought home to 
youth and made of some general avail. He has 
recognised his and our limitations, in his preface, in 
а single line, which is probably the most significant in 
the book, in saying of men of the type of “ the devout 
Mr. Belloc, the aristocratic Duke of Northumberland, 
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the political Mr. Ramsay MacDonald," that he can only 
comment upon such types. Their ultimate processes are 
inconceivable to kim. | 

We are all cryptic beings and no one of us is open to 
the complete inspection of his fellow-man. We differ 
vastly in mentality. This is why Oxford is obdurate 
and will teach nothing that is needed by the world 
to-day. The word-slingers it trains throw from empty 
slmgs—at times perhaps a few very beautiful stones 
from the past but not the bullets of to-day. By a 
strange process, by securing control of the schools by 
men of its own type, it has made itself a community of 
one type of mentality, with but few escapes from its 
rigidity : the mechanism for the appreciation of modern 
things is not built into the type. We shall never im- 
prove our system of education and make it fit the needs 
of the times until we take into account, in the most 
liberal manner possible, the strange variability of the 
human mind. Society being composed of all sorts and 
conditions of men, to provide for all will always be very 


` difficult, the less, however, the more we are alive to the 


differences and not too immodest in our individual 
opinions. Henry E. ARMSTRONG. 


Our Bookshelf 


A Practical Treatise on Outbreaks of Fire. Sidney 
one Gamble. Рр. хі + 543. (ошоп : 
es Griffin and Co., Ltd., 1926.) 305. net. 

Tue author of this book held for twenty-six years the 
peu of second in command of the London Fire 

rigade, and priorto this had the jence of seventeen 
years аз borough surveyor and chief officer of the fire 
brigade in a provincial town. The knowledge thus 
obtained and embodied in his book causes it to appeal 
strongly to members of fire brigades and to all con- 
cerned in minimising fire risks. The volume is divided 
into five parts dealing respectively with (x) natural 
science, legal and general matters; (2) fires and their 
causes, together with insurance ; (3) means of suppres- 
sion, material and nnel; (4) fire prevention and 
construction of buildings from the fireman's point of 
view; cous matters. Besides providing 
a great deal of information with which the fireman in 
service ought to be acquainted, presented in а form 
which he can appreciate and use, the book contains 
much that is of interest to the layman. The section 
dealing with the causes of fires makes very interesting 
reading, and many of the various cases are illustrated 
by photographs ; this section also deals in detail with 
dangerous trades, and discusses the precautions which 
should be observed in them. Another section contains 
much that will be of value to the officer whose duty it 
is to report on suspected cases of arson and incendiarism. 
Fully illustrated details of automatic and other systems 
of fire notification are included as well as sprinkler 


systems. 

A feature of the book which assists in rendering it 
very readable is the historical notes freely scattered 
among the pages. The illustrations of fire appliances 
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from the earliest times down to those in present use 
are extremely good, and the historical account of the 
progress of the fire-engine is especielly interesting. 
The principles on which modern pumps work are ex- 
plained adequately, and multiple centrifugal pumps 
are included. Fire prevention and panic in places of 
public resort is a wide subject which concerns the whole 
community, and the author devotes a great deal of 
space to it. Such buildings are classified, and each 
type is treated separately. Remembering: the wide 
experience which Mr. Gamble has had in London, his 
opinions must be taken as authoritative, and will be 
invaluable to surveyors under public bodies. We 
have nothing but praise for this book, end consider 
that the author has rendered service, not only to the 
members of his own profession, but also to the public, 
in presenting so much that is of value in such an 
acceptable form. 


Ergebnisse der exakten Naturwissenschafien. Heraus- 
gegeben von der Schriftleitung der Naturwissen- 
schaften. Fünfter Band. Рр. iti+329. (Berlin: 
Julius Springer, 1926.) 21 gold marks. 

Tuis collection of articles by leading continental men 
of science possesses a great amount of interest for 
students of physical science, both pure and applied. 
Thus, we have an article on planetary radiation by 
Prof. Schoenberg, which is followed by a comprehensive 
treatment of the measurement of photographs by Dr. 
Seliger, and by an article on dynamic meteorology by 
Prof. Wegener. Prof. Bjerrum gives a very interest- 
ing account of the electric forces between ions and their 
effects,and Prof. Pringsheim gives an account of work on 
the photo-electric effect in , in which he describes 
the recent work of Foote, Mohler, and Auger. The 
article on atomic disintegration, by Dr. Kirsch, gives a 
survey of the experimental results obtained in Cam- 
bridge and Vienna, and the author attempts to in- 
terpret these results in terms óf the explosion theory 
advanced by Pettersson. The experimental proof of 
the statistical nature of the law of radioactive decay is 
treated in а further section, by Prof. Kohlrausch, who 
pays particular attention to the work of Fri. Bormann, 
which provides, in his opinion, the first conclusive 
experimental proof of the correctness of the funda- 
mental assumption on wbich the law is based. The 
absorption of gases under the influence of electrical 
discharge and allied phenomena are considered in full 
in an article by Dr. Pietsch, to which are appended 
several pages of references. Finaly, we have an 
excellent and up-to-date account of the Compton effect 
by Drs. Kallmann and Mark. 


Edward Thring, Maker of Uppingham School, Head- 
master 1853 to 1897. By W. Е. Rawnsley. Рр. 
iv+103. (London: Kegan Paul and Co., Ltd, 
1926:) 35. 6d. net. 


Epwarb THRING and Sanderson will rank as the two 
English headmasters of the last generation who left 
most personal mark upon their scholars and built up 
great schools on the foundations of small, ancient, and 
neglected grammar schools. Such reconstruction was 
а familiar feature of the last half-century, but Upping- 
ham and Oundle will always recall the names of their 
re-founders. Thring’s work was in one way more 
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heroic than Sanderson’s, because he did it in the teeth 
of an obstructive and unsympathetic body of governors, 
while Sanderson was supported by the generous and 
loyal help of hus. 

In this short account of Thring’s career, Mr. Rawnsley 
gives в vivid picture of the man and explains his extra- 
ordinary personal influence. Thring had in a high 
degree that combination of humour, sharpness, sym- 
pathy, and devotion which makes the strongest appeal 
to the English boy. Numerous examples are given of 
all these and-of his cardinal principle in education that 
every boy is good for something and that you must 
make him work by appealing to his individual interests. 
Thring’s own interests lay mainly in music and litera- 
ture, and one does not hear anything of science or 
history. In this respect he and Sanderson would seem 
to have been rather complementary to one another, 
Both stand out as worthy types of the individuality of 
the great headmaster. F. S. M. 


A Text-Book of Experimental Psychology : with Labora- 





tory Exerases. By Dr. Charles S. Myers and 
F.C. Bartlett. Third edition. Part 2: Laboratory 
Exercises. Рр. УШ + rar. (Cambridge: At the 


University Press, 1925.) 75s. net. 
Іт is satisfactory to note that this excellent text-book 
is now in its third edition. The student who has 
carefully worked through these exercises will have 
gained considerable practice ш the very difficult art of 
со experiment. There is а fairly common 

ef that psychology can be evolved from the writers 
inner consciousness without the limiting effects of an 
appeal to facts demanded by other branches of know- 
ledge. Much futile discussion and many fantastic 
theories would be avoided if all exponents of psycho- 
logy could have the discipline of working through this 
book. 

There аге four sections, designed to cover about 
& year. The first part deals with the technique of 
psychological experiment, the second with problems of 
the special senses, the third with perception and the 
higher thought processes, while the fourth is supple- 
mentary, giving additional experiments. 

This revised reprint will be very useful. 


Die Gattung Synedra in systematischer, sytologischer und 
Okologischer Besiehung. Von Dr. Konrad Gemein- 
hardt. (Pflanzenforschung, Heft 6.) Pp. iv+88+ 
4 Tafeln. (Jena: Gustav Fischer, 1926.) 6 gold 
marks. 

Tms monographic treatment of the abundant diatom 

genus Synedra will appeal chiefly to the specialist, 

but is not without points of general interest. The 
author supports a classification based on the features of 
the valves rather than on the characters of the chromato- 
phores and throws out a suggestion that nuclear 
structure may afford a basis for distinguishing the 
larger groups of diatoms. No proper spindle is formed 
during nuclear division in Synedra, and a centrosome 
is lacking. In the considerable section devoted to 
ecological data it is made clear that all species of 

Synedra require water with a certain minimum lime- 

content. It is significant that, in the course of more 

than a year’s continuous observation, no auxospore- 
formation was observed. 


730 


Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by Air correspondents. Neither 
cam he undertake to return, mor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE. No notice їз 
taken of anonymous communications. | 


The Structure of Catalytically Active Copper. 


THe nature of the that occurs on the 
activation of & metallic catalyst by alternate oxida- 
tion and reduction, or by continued use, and the 
change that occurs during sintering, has been an 
open question (cf. Proc. Roy. Soc., A, vol 107, p 277; 
vol тто, p. 283). The solution of this problem 


' FRACTIONAL DECREASE IM AREA 





100 - 
TIME MINUTES 
Fie, т. 


. definitely would go far towards establishing the 
th Of centres of activity on an indisputable 
foundation, since it is necessary to show that both 
the area and the nature of the surface change (cf. 
the discussion by Hinshelwood, ' Kinetics of Chemical 
Change in Gaseous S ," Clarendon Press, p. 194). 

Now the observations of Dunn (Proc. Roy. Soc., А, 
vol xir, p. 210) on the use of interference colours, 
in following quantitatively the of the oxide 
flm on copper, give a method of estimating the 
linear rate of growth of the oxide co the 
individual grain compared with that on 'inactive 
copper. Palmer (Proc. Roy. Soc. А, vol тоз, p. 
444) showed that the conductivity of a mixed copper— 
copper oxide film was directly ional to the 
cop content of the supported ; thus the rate 
of E of the conductivity of the film is a measure 
of the mass of co being oxidised in unit time, 
and a method is available for esimatng the massive 
rate of growth of the oxide compared with that on 
' inactive copper.’ 

Let а be the thickness of the oxide film, S represent 
the area of surface, and C be the electrical con- 
ductivity of the mixture of oxide and metal Let 
the suffix т denote the values of these quantities for 
an activated or sintered catalyst, at time ? after the 
commencement of the oxidation at constant tempera- 
ture; and the suffix 2 t the same vamables 
either for the film before activation, or for the fully 


activated film before annealing. 
Then da dC | 
(2). ®_(ш), КЕРИ = 
(ш) .` Ss (2). 





NATURE 


[NOVEMBER 20, 1926 





Thus 5,/5, can be evaluated, and we have а method 
of measuring the increase of area on activation, and 
the decrease of area on mntering. 

The observations for the activation of & catalyst 
present experimental difficulties, owing to the ir- 
regular nature of the first reduction and oxidation 
i| many cases; but they are of t theoretical 
interest and, so far, seem to indicate that the increase 
in area of the supported copper films on succeesive 
reduction is not large. The nature of the surface 
alters considerably, since the linear rate of oxidation 
increases markedly. 

In the case of sintering, the observations can be 

made with ; the nature of the surface is 
changed since the linear rate of oxidation falls, and 
the increase in surface area 1з marked. Continued 
exposure to h temperature does not cause the 
area to dimi indefinitely, but a definite hmnt is 
reached corresponding to each temperature. The 
effect of annealing a supported copper film at 450? C. 
and 400° C. is shown in the accompanying diagram 
(Fig. 1), the results being worked out by the method 
previously described. 
. The tive rate of increase of thickness of the 
oxide film slows down very considerably, as the time 
of sintering is increased. Dunn’s conclusions (loc. 
cit. that “the structure of a metal may be brought 
out owing to the variation of the oxidation rate of 
different faces,” and that “For a definite time 
of oxidation each crystal face will be characterised 
by a different colour," seem to provide indisputable 
evidence that, аз well as the area change that occurs 
during activation and sintering, there is also an 
unmistakable change in the nature of the surface. 


Е. H. CONSTABLE. 
St. John’s College, 
bridge. 





Magnetic Properties of Single Crystals of Nickel, 
Tas magnetic ыраш of single суа of iron 
have been examined by W beter (Bree. . Soc., 107, 
. 497, and 109, p. 570), Honda, Kaya, and Masuyama. 
ATURE, May 29, 1926), and more recently Gerlach 


Zeit. für. Phys. 38, p. 828, 1926). Considerable 
ifferences have been shown to exist between the 





2 3 
Log; (total number of grains in specimen) 
Fia. r 


magnetic properties of the polycrystalline metal and 


the e crystal. 

We fave recently succeeded in preparing crystals 
of nickel of several cubic centimetres in volume, from 
which specimens large enough for magnetic measure- 
ments can be obtained. e present note contains 
an account of a p investigation on the 
variation of hysteresis loss with sire. The 


specimens used were cylindrical rods of 20 mm. by 
2 mm. 


eter. The hysteresis loss, as in the case 


| 
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find ıt difficult to 
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of iron, decreases with the number of grains in 











the specimen, as shown in the accompanying graph 
(Fig. т) ала table. 
Number of Grams in Hystereats Loss Coercive Fores 
Specimen, (a/an *). (Genuss). 
2 8 хтоё 14,600 I3 
_ 47x*10* II,I00 то 
| G6a4xrot 7300 5 
12 5,150 43 
8 4,500 37 
Ji ^ т «290 x5 
7,600 5 











The hysteresis loss for a single-crystal specimen 
was less than the experimental error, and was certainly 
less than 1/50 of that for ordinary nickel. The point 
off the curve was obtained with a specimen containing 
seven grains. In this particular case the etch pattern 
indicated that the grains were considerably distorted. 
For the specimens containing eight and twelve crystals 
respectively, the demagnetising factor was appreciably 
greater than for the other poly- and single-crystal 
rods of the same dimensions. In these two cases ıt 18 

i cant that most of the crystals occupied the 
whole cross-section of the rods. Gerlach’s experi- 
mental results for 1ron 1ndicate the presence of similar 
phenomena in that metal 

The intensity of magnetisation of the single crystal 

imen іп an effective field of 300 gauss was 565 
umts. Saturathon was not complete in this field. 

Further experiments on the magnetsation and 
magnetostriction along the different crystalline axes 
are in progress. 

i * W. SUCKSMITH. 
j : Н. Н. POTTER. 

Physica Department, 

University of Bristol, 
October 14. 





Invention as a Remedy for Unemployment. 
THE very interesting analysis of the relationship 
of present iv law and patent procedure to in- 
vention and to the unemployment problem, which 
appeared in NATURE of September 18, should serve 
to stumulate clear and earnest thinking on a subject 
of t national importance. ` 
storm of indignant protest is always aroused if 
any one has the temerity to suggest that Great 
Britain is falling behind in the application of science 
to industry, or ш the practical application to useful 
ends of newly discovered scientific truths I am, 
nevertheless, of the opinion that, except perhaps 
in the allied fields of steam and marine engineeung, 
it would be difficult indeed to prove that some su 
declension from our former pre-eminence has not 
taken pe It would be а wearisome task, and 
certainly provocative of controversy, to recite the 
evidence 1n support of this view, but an unprejudiced 
observer who considers, for example, the course of 
invention during recent years in such fields of useful 
activity as incandescent gas-lighting, electric traction, 
alternating-current engineering, or in the design of 
, апа calculating machinery, 
resist the conclusion suggested 
above. 

That this failure to lead in the realm of commercial 
invention 18 not due to any diminution in the mental 
energy or native ingenuity of the race 1s abundantl 
evident from the splendid achievements of Britis 


scientific workers during the first quarter of the 

It is probably true that since the death of Faraday 
the international reputation of British science has 
never stood higher than it does to-day. 

I would in particular direct attention to the 
astonishing ental skill and inventive ingenuity 
which have distinguished the work of our physicists. 
Without citing any names or making any detailed 
and, possibly; invidious comparisons, it may safely 
be claimed that in this respect no other nation has 
surpassed—if any have equalled—the freshness and 
power of attack exhibited by British workers. 

Even in the realm of organic chemistry, in fields 
formerly almost abandoned to foreign labourers, the 
achievements of Bntish investigators and inventors 
during the last eight or nine years constitute a truly 
wonderful record of steady progress in one of the 
most difficult of applied sciences. The same story 
of rapid and successful attack can be told 1n connexion 
with the manufacture in Great Britain of optical and 
heat-remsüng glasses. А - 

In all this there is abundant room for encourage- 
ment; for it makes clear the fact that where we are 
failing to lead in applied invention and applied 
scientific method, the failure ıs not due to lack of 
inventive вош. 

It suggests t in countless instances invention 
18 inhibited and inventors discouraged by the fact, 
still lamentably true, that the average Englishman 
ee money—the man to whom new ideas are 

rought for development—is hopelessly at sea in. 
respect of general scientific knowledge and general 
manufactunng processes. More often than not he 
is a gentleman, a man anxious to act fairly towards 
his fellows, and a man not unen g—qute 
willing, in fact, to msk money wherever be believes 
there 18 a reasonable chance of winning more—but 
the words the inventor uses and the drawings he 
exhibits are expressions in an unknown tongue. 

The man of money remembers more of the Greek 
and Latn he laboriously learned at school than of 
the пеш of mechanics or chemistry he imbibed 
under the head of ‘ Science’ Не turns the inventor 
down because he does not understand. 

This inabihty does not prevail to anything like 
the same extent in the United States of America or 
in Germany. Generally spealang, in those countries 
the man who commands money knows at least 
enough of mechanics, or physics—knows епоц 
about tings as distinguished from words—to © 
а very intelligent interest in what an inventor has 
to say. 

That makes all the difference. 

A classical education may be the best possible 
[регио for any calling that succeeds it—I 

ppen to think this is so—but the price Great 
Britain has paid, and is paying now, for the past 
almost total neglect of science in our public schools 
is incredibly big. 

Untl science, and ‘knowledge of things, take 
their proper place in our great schools, invention will 
continue to languish and inventors to cross the 
Atlantic. 

Reform of the patent laws may certainly help the 
cause of invention, but alone it will not do nearly 
enough. 

I would warmly advocate a more thorough and a 
wider official search, as in Germany and in the United 
States. І would also advocate the establishment of 
a Britsh petty patent similar to the German 
Gebrauchsmuster, so аз to eliminate the absurdity 
of giving the same юпа of protection to a man who 
‘invents’ a method of some simple object 
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out of sheet-metal instead of casting it, as to the 
inventor of the steam turbine. 

_The issue of such patents as are su &bove 
is one of the least creditable branches of the Patent 
Office’s activity during recent years. 

К The encouragement of real inventiveness will un- 
questionably diminish unemployment. Even in the 
case of ‘ process’ and 'chea g' patents, any 
spe ed increase of unemployment thus created 
is more than balanced by increased production, and 
the consequent absorption of more and more men 
into employment Generally speaking, the world is 
always hungry for goods, if the goods are useful and, 
the price 1s nght. W. А. BENTON. 
R Department, 
W. and T. Avery, Ltd., 
Soho Foundry, Birmingham. 





À Breeding Ground of the Nursehound 
(Scyliorhinus stellaris) in the Fal Estuary. 


DuRING recent years I have had considerable 
experience on the oyster-beds and adjacent grounds 
in the Fal Estuary, and as a result of observations 
made at various times I consider that the greater part 
of the Laminarian zone in that estuary forms an 
extensive and regular breeding ground for the nurse- 
hound (Scyhorhinus stellaris = ScyHsum catulus). Inthe 
autumn of 1924 а few egg-cases containing embryos 
of this shark-like fish were dredged on Tanien 
on the Falmouth North Bank, Carclase, and on other 
grounds in 4 to 12 fathoms. (A chart of the grounds 
of this region is given in my report on a “ Survey of 
the Fal Oyster Beds," 1926.) During the summer of 
1926, egg-cases have been frequently taken on 
Laminana at Turnaware Bar—which 18 situated 
about r$ miles farther up the estuary than the grounds 
just mentioned—and young ones recently escaped 

‘from the -case have been seen at low water on 
this und on several different occasions Young 
n ounds have also not infrequently been taken 
in oyster-dredges ın autumn. 

During the recent spring tides, the Laminarian zone 
at Brown Rose Bar—about 1 mile below Turnaware 
—was being examined for oysters, and, in an area of 
not more 20 square yards, 8 egg-cases of the 
nursehound containing eggs or embryos, аз well as a 
few empty purses, were found, probably others were 
on the ground and not seen Two of these -савев 
had been laid within the last few days, and the 
thong-hke horny extensions of the corners of the case 
wrap round the whole of the anastomosing roots 
of a bunch of old Laminana stipes. In one instance 
the new ogs-case had been attached to a group of 
stipes which also carried older egg-cases at a higher 
level Four of the egg-cases contamed embryos 
"рс &bout 12:5 cm. апа то cm. long, both 
with internal gills, and two about 6-0 mm. long It 
is interesting to note that Ford (Jowr Mar. Biol. 
Assoc., vol. 12, p. 492, 1921) estimated that embryos 
would begin to have the covered at а length of 
about тозо cm. Thus the collection of egg-cases 
contained or embryos of four different ages, and 
therefore of four different spawnings. 

” ‘While examining one -purse 1n its natural poei- 
tion under water, two Nassa reticulata, sometimes 
called dog-whelks, were observed with ther 

bosces inserted in а natural crack m the case, where 
the base of one corner thong arises from the body of 
the case. After o i the Nasse for a few 
minutes, each was pulled off separately and at least 
half an inch of pink proboscis pulled ont of the case. 
On ing the case, however, to see what damage 
had one, there was found no trace of 















































yolk or embryo and only a remnant of albumen. As 
the purse was fixed in an upright position in the water, 
and the Nassz were at the lower end, it was possible 
—but not probable—that they might have eaten the 
large amount of yolk generally found in the eggs, but 
on examining the other egg-cases, one similar їп age 
to that attacked by the whelks was opened and also 
found to contain nothing but albumen, although the 
egg-case was intact and of albumen. 
t18 clear, therefore, 1n this latter instance, that the 
nursehound had made ап egg-case and had omitted— 
perhaps forgotten—to put an init. The contents 
of both these purses were h y ın во far as they 
had no noxious smell. It ıs not improbable th 
Nasse and similar forms may normally attack th 
embryos of the nursehound and its allies at the 
vulnerable natural slits in the egg-case (described by 
К. S. Clark, Jour. M.B.A , vol I2, p 584, 1922). 
it Із wel known that the nursehound breeds 
regularly in the gullies at Wembury Bay West, inside 
the Mewstone, near Plymouth, but there the egg-cases 
are usually attached to the strong, stockily growing 
sea-weed Кулош, It would seem, therefore, that 
so long as the nursehound can lay its Seg саны їп 
fairly ow water—on the south coast of England— 
the fish may use either Laminana or C and 
probably any other weed so long as it be strong &nd 
anent enough. It is n that the weed 
used for attachment should remain зя ѕзѓи for mne 
months to a year, and perhaps longer, to enable the 
embryo to develop fully, and presumably the 
spawning fishes know that both Cystoseira and 
Laminana are both strong uds e and permanent 
enough even in a situation near low-water mark to 
serve their purpose, Cystoseira, from observation, 
ws certainly for more than one year, and 18 зо 
y rooted that it is either difficult or impossible 
for a man to pull the weed off the rock. Laminana 
saccharima, the species used by the nursehound, may 
shed its frond at the end of one summer's growth, but? 
the stipes to which the egg-case 1з attached remains 
am situ and strong for a much longer репой. The: 
roblem of how the nursehound found out that 
PEREM and Cystoseira would suit its purpose is 
only one more of the millions of evolutionary problems 
&waiting explanation. 
J Н. ORTON 
Marine Biological Laboratory, 
The Hoe, Plymouth, Octo 21 
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Application of the Drop Weight Method to the Deter- 
mination of the Surface Tension of Colloidal 
Solutions. 


In connexion with some work by Henry N. Harkins 
and myself on the surface tension of certain colloidal 
solutions, ıt seemed essential to hold the drop used 
for the determination at almost full extension an 
desired len, of time before it was allowed to f 
As usual, the drop was allowed to fall from a tip of 
horizontal circular cross-section into a stoppered 
weighing bottle (method of J. L. R. Morgan) The 
weighing bottle was immersed in a thermostat, and 
was kept dry on the outside by an enclosure of glass 
and brass, such as was- used by Harkins and Brown. 





This is shown tically in Fig. it. The new 
modification consisted in sup g the supply bottle 
entirely by the rod A, which was su in turn 


by а microscope stand upheld by a heavy tri 

hich rested on a pier outside the thermostat. e 
rod was made so small that there was no contact with 
the inside of the tube C’. There should also be no 
contact between the stopper of the bottle E and the 
| U tube ich the tip D is 
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ү since the adjustment of the level of the bottle 
ust transmit no vibrations to the hanging drop. 

The form of the drop which hangs from the tip D 
ae both upon A/a and Руа. Here R ів the 

us of the ti бр, а із the square root of the capillary 
constant, and л may be designated as the ' preegure- 
height,' which is the difference in height between the 
bottom of the drop and the level the liquid in the 
bottle E would have provided the area of 1ts meniscus 
were infinite. 

The method was SEDE to pure liquids by Dr. 
Paul Gross, and it was found that the of the 
drop weight method is thereby 1ncreased co naiderably; 

at the precision of the new method is to within 
а` few hundredths of one 
per cent. То apply the 
method the cross- of 
the telescope of & cathe- 
tometer is adjusted by 
trial with the hangi 
drop, so that its veal 
nds to the lowest 
level at which the bottom 
of the орану be held 
withoutf t£ To attain 
this level the height of the 
meniscus in E 18 adjusted 
by to the pro 
height by the use of 
coarse and fine adjust- 
ments of the microscope 
stand. If the proper 
technique 1s , the 
drop may be held at 
pea extension 
ог ав many hours as may 
be desired. А study of 
the relation between the 
pressure-height and the 
stability of the 
drop was carried out by 
Dr. Gross, and the results 
wil be presented in & later more complete discussion 
of the improvements 1n the drop-weight method. The 
modifications introduced do not of necessity lengthen 
the time necessary for a determination of surface 
tension, since the greater certainty with which the 
proper conditions may be attained makes it possible 
to redyce the number of drops used, and in much work 
on colloidal solutions only one drop needs to bé 
allowed to fall in the final determination. 

For those ао to use the less accurate ring 
method, a method which as commonly used has been 
in error by so much as ten per cent. or more, 1t may be 
mentioned that Dr. T. F. Young, Y. C. Cheng, and 
the preeent writer have recently determined experi- 
mentally the corrections for this method. The use of 
these corrections reduces the error to one per cent, 
and it 15 hoped tbat the work now under way will 
still further reduce this to one-tenth per cent. 

WiLLIAM D. HARKINS. 





University of Chicago, 
September 16. 


тесна Man іп Asia: the Chou Kou Tien 
Discovery. 
A RICH fossiliferous deposit at Chou Kou Tien, 
{о h [about 40 kilometres] to the south-west of 
ling, was first discovered in the summer of 1921 
| AMAN of tba Соч Kon” Tse discovary was. firat made by 


Dr. J. С Andemeon on the оссажоп of а jant soeotfic of the 
Poinng Л Mecha! Collage hata i October qbus 
aon m on 22,1 m 

of H К.Н. the Crown Prinos af gi 
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by Dr. J. С. Andersson and later surveyed and partially 
excavated by Dr. О. Zdansky. А preliminary report 

on the ‘site was published by Dr. Andersson ın March 
1923 (Mem. Geol. Surv China, E A, No. 5. pp. 8: 83-89), 





followed in October of that year by a brief tion 

of his P i Zdansky (Bull. Geol. Surv. China, 

ne > n . The material recovered from the 
ien es deposit has been p 


Prof Wiman’s laboratory in Upsala and as 
studied there by Dr. Zdansky. As a result of this 
research, Dr. Andersson has now announced that in 
addition to the mammalian groups already known 
from this site, there have also been identified repre- 
sentatives of the Cheiroptera, one cynopithecid, and 
finally two specimens of extrao interest, 
namely, one premolar and one molar tooth of a species 
which cannot otherwise be named than Homo ? sp. 
Judging from the presence of a true horse an a 
absence of Ніррапоп, Dr. Andersson in his 
liminary report considered that the Chou Kou ie 
fauna was possibly of Upper Pliocene age, an opinion 
also expressed by Dr. Zdansky. It is possible, how- 
ever, in the light of recent research, that the horizon 
represented by this site may be of Lower Pleistocene 
age. Whether it be of late Tertiary or of early 
ратата age, the outstanding fact remains that, 
or the first time on the Asiatic continent north of 
the Himalayas, archaic hominid fossil material has 
been recovered, accompanied by complete and certain 
geological data. The actual presence of early man in 
eastern Asia is therefore now no longer a matter of 


nies a ‘complete description of с моу ар import- 
ant specimens may shortly be e 

logia Sinica, the following brne oe may be of 
interest here. One of the teeth recovered 1s a mght 
upper molar, решу the third, the relatively un- 
worn crown of which presents characters appearing 
from the photographs to be essentially human. The 
posterior moiety of the crown 1s narrow and the roots 
appear to be fused. The other tooth 1s probably a 
lower anterior premolar, of which the crown only 1s 
preserved. The latter also 1s v depend unworn, and 
&ppears ш the photograpb to bicuspid 
n character, а елү usually to be correlated with 
a reduction of the upper canine. 

The Chou Kou Tien molar tooth, though unworn, 
would seem to resemble in general features the 
вана purchased by Haberer ш а Peking native 

shop and afterwards described in 1903 by 
Schlosser The latter tooth was a left upper third 
molar having а very much worn crown, extensively 
fused lateral roots, and from the nature of its fossilisa- 
tion considered by Schlosser to be in all probability 
Tertiary in age. It was provisionally designated as 
Homo? Amihropoide ? It 18 of more than passing 
interest to recall that Schlosser, in concluding his 
description of the tooth, pointed out that future 
investigators might expect to find in China a new 
fosml anthropoid, Tertiary man or ancient Pleistocene 
man. The Chou Kon Tien discovery thus constitutes 
a striking confirmation of that prediction. 

It 18 now evident that at the close of Tertiary or 
the of Quaternary time man or a very 
closely related anthropoid actually did exist in eastern 
Asia. This knowledge is of fundamental importance 
in the field of Nu bani anthropolo for about 
this time also hved ın Java, Pithecanthropus ; 
at Piltdown, Eoanthropus; and, but very shortly 
after, at Mauer, the of Heidelberg. All these 
forms were thus р cally Reduce үүтү айыл with 
one another and occupied ed ally far removed 
respectively to the east, to ipu -east, and to the 
west from the central Asiatic plateau which, it has 


х 2 





when subjected to а constant 


" carbon dioxide. 


734 | NATURE 


[NOVEMBER 20, 1926 





been shown elsewhere, most probably coincides with 
their common dispersal centre. The Chou Kou Tien 
уе furnishes one more link in ue 
chain of evidence sopor mp 

hypothesis of tie central Asiatic ог 

ominidæ. ‚ DAVIDSON Bud 

‘Department of Anatomy, 
Peking Union Medical Co ege, 
Peking, China. 


Action of Magnetic Fields on the Refractive 
Index of Carbon Dioxide Gas. 


A. GLASER (Ann. d. Physik, 75. 4 459-488, 
and Ann. d Phystk, 78.4, 641-658), ыў жесш ы 
tibihty o diamagnetic gases, oneal e at ds 
a definite magnetic field, the suscephbibty decreases 
as the pressure of the gas is decreased, approximately 
proportional to the pressure. For a certain pressure 
range, however, there is a deviation from the above 
law, and the law of variation, instead of being linear, 
follows approximately a parabolic law, and above 
and below this range the lnear law has different 
characteristics. 

Working to detect any relationship between the 
refractive index and preesure, Fraser (Phi. Mag., April 
1926, pp. 885-890), using the Jami refractom 
failed to notice any in the refractive index 
when the Үү is subjected to a sudden magnetic field 
r3 ae I uss within a pressure range of o-oo1 to 


- Мс present authors have noticed a decided change 
in the refractive index of pure dry carbon dioxide gas, 


V. 
EA 





etic field of 3600 
uss, acting transversely to the direction of propaga- 
on of hght and the рК gradually Increasing from 
zomm.to4oomm. A Michelson type of interferometer 
was umed for thé purpose- ee 
selected to be casein ged The graph (Fig. 1) shows 
the relation between eshift fringes and the pressure 
variation within the range то . to 400 mm. for air and 
In the case of air, the magnetic field 
hag no influence whatever on the refractive index, 


follows a pone path in the same region of pres- 
sure, as has been noted by Glaser. shows а 
decided orientation of the НРА under the mag- 
netic field, at least in the case of a dipolar gas of the 
of carbon dioxide. 

iments are in to determine the change 

with different temperatures and other.dipolar gases, 
Р. N. Снозвн. 
* P. C. MAHANTI. 
of Science and Technology, 

Road, Calcutta, 

September 29. - 

















































Electron Displacement versus Alternate Polarity 
in Aliphatic Compounds. 


ADHERENTS OÍ the theory of induced alternate 
polarity in carbon compounds consider in their 
eductions also the general electron displacement 
effect of Lewis's theory ; some of the latter 
theory, however, question the reality of the alternate 
effect, pea, a рч ae M gy oy 
Ct. Н. Е. Lucas and co-workers, J. Am. 

Chem. Soc., 46, 2475 (1924); 47, t7, 1462 (r925 ) 

It seems to me enri and 
Sv. A. Schot [C. R. Mud Sci. Paris, 182, 1612 
(1926)] Buon strong атаса а favour of the alter- 
nate effect. use spectroscopic data, 
these authors su ed in determining the distances 
between the atoms in some simple organic molecule, in 
the gaseous state, They find for the distance between 
the carbon and gen atoms in carbon monoxide 
1-02 À.U., whereas the same distance in formaldehyde 
is found to be о-о А.О. It is just such a decrease of 
the distance carbon to oxygen the presence of the 
two hydrogen atoms, that would. be expected on the 
basis of the al alternate polarity theory. 

Indeed, let us suppose for ке sake of comparison 
that in carbon monoxide the four binding electrons 
are lying at equal distances from the nuclei of tho 
two atoms (1). In formaldehyde, then, according to 
the alternate effect and co the positivity of 
the hydrogen atoms, the carbon atom must become 
less positive, 3.6. it attracts the electrons of its octet, 
and together with them шо oxygen nucleus, nearer 
towards in ) 

H..H H..H 
C Е "C" 
"ort 2 жск 
5 ‚О. 7 з 
ш .О. 

On the contrary, the eral Lewis effect would 
require а displacement the binding electrons to- 
wards the oxygen nucleus, and thus an increases of the 
distance between carbon and oxygen (3). 

In phoegene, COC], the reverse effects would be 

according to both theories on account of 
a negative chlorite atoms; the data for distances 
are, however, not yet available in this case. 

If one assumes a tnple bond in carbon monoxide 
(cf. Lewis, “ Valence," 1923, p. 127), the above con- 
clusions become doubtful, since it 18 not known how 
interatomic atanta. are influenced by the -transi- 
tion of bonds ; a direct comparison of the dis- 
tances in rA de and phosgene could afford 
conclusive evidence dien. 

С. BERGER. 

` Department of Organic Chemistry, 

Uni of - - 
o NA 
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Science and Psychical Research. 


My departure for New Zealand peang been delayed 
for a month, perhaps I may be allowed a short reply 
to Sır Bryan Donkin's remarks in NATURE of Nov. 
6. Sir Bryan and myself have come much cloeer ın 
our views, apparently, but he stil misunderstandà 
some of the main points both in my orga oe 


and following letter. The term ‘ supern rmal pheno- 

mena ’ certainly includes both Шекер, апа 
‘ mental’ phenomena of the type er discussion ; 

on that we are “Th 


pida dace But Sir Bryan goes on : 
the mental , are included practically all 
the various е "known generally under the 
term ‘spiritualistic,’’’ or, later in his letter, ‘ ghostly.’ 
It is here that I di . The genuine psychical 
researcher does not allow that these may be termed 
either, since both words connote a hypothetical ex- 
planation of the phenomena which we hold 1з not yet 
ра Su Bryan keeps trying to һе me down to 
tance of the spiritistic үе whereas 
tha whole of what I have written shows clearly that 
1 am studying the evidence with an absolutely open 
mind Another remark of his, “ Seeing that the 
present discussion has been mainly o concerned with 
these [t.6. the mental] phenomena,’ that he 
ve written. 
Throughout, I have emphasised the importance of 
the Se Beet phenomena, not the mental, and it was 
himself who, by his narrowing of the field 
к the ine mental phenomena, attempted to deprive me 
of my chief ent. 

As regards the subject of trance, Sir Bryan and I are 
alike in not knowing what it is. The only difference 
in our attitudes, I take it, is that I consider it a 

henomenon worthy of scientific study, whereas Sir 
Bou does not. Y woudar whether d Bryan con- 
siders the phenomenon of skep to be worthy of 
scientific study, or whether he wonld take the stand 


, of the physicists who (mostly, but not all) maintain 


! pat accurately under given 


| 


that the only phenomena which science may properly 
take account of are those which can be always re- 
ental con- 

itions. IfI put Sir Bryan to bed and tell him to go 
to sleep, can he always do so? Is sleep any the less 
& fit subject for scientific study because it cannot be 
produ to order in an iment? Trance, if 
an ,18 more amenable to such procedure than 
is sleep. It 1s therefore undou y & fit subject 
for scientific study. Му complaint is that those who 
have the cemented. knowledge and training refuse to 
become interested in these things; they seem to 
think that the year 1926 marks the culmination of 
human knowledge in some way, and that there is 


nothing more to learn about life except on the purely 


| 


mechanishc side My whole article was really a 
protest against this view. 
R. J. TULYARD. 
The Athenzum, 
Pall Mall, S.W.1. 





Active Nitrogen. 


FURTHER experiments have tended to confirm the 
work recently published by Dr. Rideal and myself 
upon the energy and nature of active nitrogen. 

А study of the effect of the admission to the after- 
glow of & number of gases, elementary, compound, 
and mixed, shows that in no case so far examined 
does any chemical action resulting in the formation 
iof definite compounds occur when the critical incre- 
iment of the gas introduced exceeds с. 45,000-50,000 
cal./gm. mol. 
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Experiments upon the action of active nope 
upon the metals in the form of fine filaments show that 
catalytic decay takes place at their surfaces and in 
some’ cases (e.g. P is very marked The effi- 
ciencies of the me this respect depend upon the 
Stability of their тад. Calculations from the 
data obtained here again show that the energy of 
achive uitomenia © 45,000 cal /gm. mol. 

The decay. of the afterglow has been measured by 
optical methods, and it has been found that the 
process is in all probability bimolecular with respect 
to the active nitrogen, but termolecular im reahty 
since the total pressure appears to exert & marked 
influence, as suspected by by Lord Rayleigh. 

The hne of reasoning adopted by Dr. Ludlam and 
Mr. Easson is sensibly the same as that of Saha and 
Sur. Itis quite probable that an unstable compound 
such as N,I, or a quasi-molecule of sorts is first formed 
when the iodine v&pour is admitted to the afterglow, 
but is then broken up by collision with another mole- 
cule of active nitrogen, the en liberated going to 
produce the line they mention. e nitrogen halides 
are notoriously unstable compounds and hence 
probabl highly endothermic. 

An tive explanation is suggested by the 
nos Wil de Quir or ыо 
afterglow. While the weight of evidence 
to be their being really part of the true 
nitrogen afterglow bands, they іпуапаЫу а 
when the gas 18 purified in the usual manner. Since 
they extend at least so far as А2154, collisions between 
molecules of iodine апа those e nitrogen or nitric 
oxide at this level may result in the appearance of 
the line in question. 

This explanation could easily be tested by іпсгеавіп 
the intensity of the В and у bands, by ie addition o 
ты as 1n the recent n m of Johnson and 

(Phy. che A t. 1926); an increase in the 
decur of nd e should then follow. It is 
surely not at all legitimate to attempt an evaluation 
of the energy of active nitrogen from the Medis 
phenomena to be seen in the presence of such 
of totally unknown magnitude. 

E. J. B. Witiey. 


Laboratory of dee Chemistry, 
Cambridge, October 27. 





Liveing's Fire-damp Indicator. 


Somr years ago I made frequent use of Mr. Liveing’s 
very ingenious instrument, referred to in NATURE of 
October 30, p. 626, and I found its indications to be 
both accurate and excellent. The only drawback to 
its use in those days was the shalung which accom- 
panied the turning of the handle to produce the glow, 
as this made accurate observation of the percentage 
of fire-damp somewhat difficult. 


“17 Park Place, Cardiff, 
October 30. 


W. GALLOWAY. 





The Imaginary Roots of Equations. 
ProF. C. RunGzE has informed me that the method 
I gave under the above title in NATURE of October 30, 
p. 627, has already been given by him in the “ En- 


cycl e der mathematschen Wissenschaften,” 
vol. I. 1, p. 431. I need scarcely add that I was not 
aware that 


had been зевар when І sent my 
letter to NATURE. . C. POCELINGTON. 
6 Blenheim Crescent, 

Leeds. 
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Reflex Regulation of Posture. 
| By Dr. Е. M. R. WALSHE, 


T9 those interested in the physiology of the nervous 
system, the history of our knowledge of the 
neuro-muscular mechanisms underlying posture must 
form one of the most fascinating chapters in the 
records of the science, and it is but fitting that any 
account of it should be prefaced by an expression of 
homage to Sir Charles Sherrington, to whose labours 
we owe the entire foundation of that knowledge. 
Sherrington’s investigations, in the course of which 
muscle tonus has been revealed as a p ive reflex 
reaction and the basis of all postural activity on the 
of the musculature, are now thoroughly embodied 
in physiological thought and do not require detailed 
reference. It is of interest, however, when we -recall 
the vicissitudes through which the term.‘ tonus’ and our 
conceptions of muscle tone have passed to refer briefly 
to the experimental preparation which in the hands of 
Sherrington, and later in those of Magnus of Utrecht, 
has provided the key to the elucidation of those in- 
tricate neuro-muscular processes which underlie reflex 
| I refer to the decerebrate preparation. 
Prior to its discovery and description the nature, and 
even the very existence, of muscle tonus were subjects 
of conflicting opinion and observation. Numerous 
investigators had sought for this peculiarly elusive 
form of muscular activity in the single muscles of 
cold-blooded animals, and such glimpses of it-as had 
been gained were too restricted in extent and too 
fugitive for any clue to its nature to be apparent. 
“To glimpse at the aim of a reflex," as Sherrington 
has remarked, “is to gain hints for further experi- 
mentation on it... rm) larger the muscular field 
involved in the reflex effect, the plainer usually its 
rpose." А 
Тһе decerebrate cat is an animal in which the brain 
stem has been severed in the region of the tentorium, 
the section putting out of action all that part of the 
brain, including the forebrain, which lies anterior to the 
posterior corpora quadrigemina. Such a preparation 
may be called a ponto-spinal animal. Following this pro- 
cedure, there а an abnormally heightened tonus 
selectively distributed in those muscles which maintain 
the animal in its habitual standing posture—in other 
words, in the group of ‘antigravity muscles.’ This 
hypertonus has been called ‘ decerebrate rigidity, and 
its intensity and characteristic incidence throughout 
the skeletal musculature have made possible a minute 
analysis not alone of the origin and nature of muscle 
. tone, but also of its significance. Decerebrate rigidity 
is reflex standing. It will be apparent, therefore, that 
the discovery of this preparation opened a new and 
most fruitful era in the physiology of the nervous 


Briefly, we have in muscle tone an enduring reflex 
muscular contraction of low intensity, endowed with a 
quality of plasticity in virtue of which the muscle can 
maintain a. steady tension at varying muscle lengths, 
and readily overset transiently by intercurrent reflex 
reactions of phasic or movement type. It is a pro- 
Bos у] ар баарлаш таща T x 
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prioceptive reaction, the stimulus arising in the muscle 
engaged in the reflex and consisting of those variations 
in tension produced by the voluntary motor activities 
of the animal (Sherrington and Liddell). It is believed 
that the tonic contraction is of the same nature, and 
is a function of the same elements in the striated muscle 
fibre as that seen in the muscle in movement 
(phasic contraction), its peculiar qualities depending 
on the fact that now the elements respond in rotation, 
groups of individual muscles giving asynchronous 
series of responses. 

In that beantiful analysis of reflex reaction which 
Sherrington has embodied in his book, “ The Integrative 
Action of the Nervous System,” he has pointed out 
that the skeletal musculature is controlled by two 
great reflex systems, which in the intact animal are 
ш tum controlled by the cerebral cortex. Each 
system influences its own groups of the musculature, 
employing them in characteristic fashion. One system, 
the phasic system, is concerned with short-lived 
muscular movements and the arcs involved are pre- 
dominantly spinal. The flexion reflex is a typical 
example in the group. The other) or tonic, system 
with which we are now concerned maintains and 
regulates that steady tonus or tonic contraction which 
is the basis, the raw material, of posture. Between 

two systems there is а close and harmonious re- 
lationship, or, in Hughlings Jackson's apt phrase, “а 
perfect co-operation of antagonism.” Every movement 


starts ftom and ends in a posture, and even the most | 


superficial observation of some voluntary purposive 
movement betrays the existence of these two elements. 
For the effective performance of some movement of & 
limb it is essential that the organism as a whole should. 
be oriehted with reference to gravity and other external 
forces. The minute experimental analysis of muscular 
movement confirms this impression and has revealed 





the activity of the two systems mentioned above. 

The tonic reflex system includes the autogenous 
reaction in the muscle which we call muscle tone, and. 
also a complex series of controlling reactions by means. 
of which tone is adapted to follow up the numerous 
and diverse movements made by the intact animal. ! 

These regulating tonic reactions arise in the otolith 
organs of the labyrinths, in proprioceptive nerve 
endings in the muscles and tendons throughout wide ! 
regions ‘of the body, and also in the nerve endings in ; 
the body wall which subserve the sense of pressure. 

In 1909, as he relates, Magnus chanced to be working 


‘with а decerebrate preparation and noticed when he 


turned the animal from the lateral into the supine 

position that the extensor hypertonus of its limbs 

underwent an appreciable increase with the adoption^ 
by the limb of an attitude of more complete extension. 

Further, when the head was so flexed upon the trunk 

that the line of the mouth made an angle of 45? 

above the horizontal, an additional increase was seen 

to set in after a latent period of several seconds. These 

modifications of tone, and afterwards of limb » 
persisted so long as the new position of the head which 
had given rise to them was maintained. 
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Sımultaneously and independently, Sherrington ob- 
served that with the animal in a fixed position, rotation 
of the head to one side caused a similar increase of 
extensor tonus in the two limbs of the side to which the 
snout pointed. Extirpation of the labyrinths left the 
reaction intact, but division of certain cervical posterior 
roots abolished it. It therefore arose in proprioceptors 
in the neck musculature. 

These observations formed the starting-point of 
Magnus’s great work upon reflex posture, and have 
resulted in the discovery and classification of an ex- 
tremely complex series of tonic reactions, which in 
sum make up the nervous mechanism by which normal 
postural activity is attained. In addition, Magnus 
has revealed the existence of a group of phasic reactions 
arising in the semicircular canals, and these with the 
tonic reflexes under discussion constitute the whole 
reflex mechanism of normal co-ordinated muscular 
activity. 

Magnus and de Kleij» found that by imposing 
variations in the position of the animal's head in 
relation to the horizontal plane of space certain 
constant modifications of limb tonus, and therefore 
limb posture, could be produced. Further, after 
bilateral labyrinth destruction, variations of head 
posture in relation to the trunk also elicited certain 
other constant tonic reactions. These two groups 
are the so-called tonic labyrinthine and neck reflexes 
and together make up a group of ' standing reflexes.’ 
By appropriate manipulation of the head by the 
observer, the animal can be made to take up a wide 
range of attitudes, corresponding to those habitually 
adopted by the animal during life. They found, 
however, that although it could stand, the decerebrate 
animal, if overturned, lay like a log and had no power 
of reflex control over the posture of its head. It was 
clear, therefore, that there must exist in the intact 
animal other tonic reactions governing head posture. 
Transection of the brain stem immediately anterior to 
the mid-hrain led to the discovery of these other 
reactions. The mid-brain animal, for so:such a prepara- 
tion is called, does not exhibit hypertonus, but tone of 
normal intensity. It can stand, walk, and jump, and 
if overturned at once actively reassumes the normal 
sitting posture. If thrown from a height it lands 
upon its feet. The reactions by which these results 
are obtained are purely reflex, and the animal is a 
reflex automaton. 

Further analysis of the preparation’s activities has 
revealed the existence of & group of labyrinthine, neck 
and body ' righting reflexes,’ in virtue of which the 
animal is able to maintain its head right side up in 
the world. This righting of the head sets in train 
secondarily all the other reactions by which the trunk 
and limbs are in turn brought into line with the head. 
Slow motion kinematograph photographs of the cat 
falling through space reveal the successive tonic and 
semicircular canal reflexes described by Magnus and 
his collaborators. First the head is righted, the 
anterior and the posterior portions of the trunk follow 
in turn, and fmally, in virtue of phasic semicircular 
canal reactions, the limbs are outstretched so as 
&dequately to receive the body weight as the animal 
reaches the ground. The ease and accuracy with 
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which each of the various tonic and phasic reactions 
separately analysed by Magnus can be followed in 
such photographs are the most convincing demonstra- 
tion of the minute accuracy of his observations. 

In apes there is added to these labyrinthine and 
proprioceptive reactions a group of retinal righting 
reflexes of tonic character. 

The reflex arcs of the various reactions we have been 
considering lie entirely within the limits of spinal cord 
and brain stem and do not pass through the cerebellum 
or basal ganglia. There is laid down, then, in the 
central nervous axis of the animal a mechanism which 
makes possible all the phasic and postural activities of 
the intact animal. By an automatic mechanism the 
animal is kept right side up in the world. 

Tt is to observations made at the bedside by the 
clinician that we must turn to determine whether or 
not the laws governing the regulation of posture in a 
wide range of animal forms—from guinea-pig to ape— 
hold also for man. The evidence accumulated during 
the past fifteen years goes conclusively to show that 
they do. 

Warned by the difficulties which the pioneer in- 
vestigators met with in their animal experiments, the 
clinician has sought for a form of hypertonus resembling 
experimentally produced decerebrate rigidity. The 
student of nervous diseases is familiar with several 
forms of tonic muscular contraction of considerable 
intensity, but all except one of these may readily be 
dismissed as bearing no resemblance to the condition 
in question. "od ht be thought that in man & 
condition of decere breton is not compatible with 
continued existence, and indeed complete bilateral 
decerebrate rigidity is one of the rarest observed 
phenomena. We have, however, in the hypertonus, 
or spasticity, of the residual hemiplegia left after & 
cerebral Hsemorrhage or softening, a unilateral state 
of tonic muscular spasm in the limb muscles which is 
manifestly qualitatively identical with decerebrate 
rigidity. It arises as & proprioceptive reflex in the 
muscle concerned, and destruction of the muscle's 
afferent nerve supply abolishesit. Itis plastic, and easily 
overturned by the same phasic reflexes as have this 
effect in the animal. It may persist undiminished for 
years. It has a selective incidence in the limb muscu- 
lature: in the extensor, or antigravity, muscles of the 
legs, but in the flexors of the arms. This altered 
incidence in the upper limbs of man is related to the 
profoundly altered functions of the fore limbs in this 
erect animal, and the reasons for so thinking need not 
now concern us. Further, it has recently been shown 
that the tonic neck and labyrinthine reflexes of Magnus 
and de Kleijn may be present in these rigid and 
paralysed limbs, following the same rules which govern 
their occurrence and form in the decerebrate animal. 

In addition it has been possible to recognise in a 
very familiar clinical phenomenon the existence of 
another group of tonic reflexes, arising in the pro- 
prioceptors of the normal limb and acting upon the 
paralysed limbs. It has long been known, and every 
hemiplegic subject soon discovers the fact for himself, 
that when with the normal arm the subject makes 
some forceful, tonically sustained, voluntary movement, 
the contralateral paralysed limb goes into strong tonic 
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spasm and takes up а new attitude, which is sustained 
for so long as the voluntary muscular act evoking it. 
The form, latency, and duration of' this so-called 

“associated movement’ shows it to be a tonic reflex 
of the same type as those described by Magnus. 
Further, in favourable cases, a beautiful interaction 
between labyrinthine, neck and limb reactions may 
be observed if we combine changes in the position of 
the subject’s head both in relation to space and to his 
trunk.’ 








It is clear, in short, that the tonic reactions of 
Sherrington and of Magnus are present in the human 
subject. In a single nally observed case of 
complete decerebrate rigidity in the human subject, in 
which physiological ‘ decerebration’ was performed by 
a tumour compressing the mid-brain, a perfect decere- 
brate rigidity with tonic neck reflexes and phasic 
flexion and crossed extension reflexes were obtainable. 

These observations upon the subjects of disease and 
injury of the nervous system are of a double interest. 
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They serve to correlate the work of the experimental 
physiologist with that of the clinical observer, they 
bring the human subject into line with animals lower 
in the scale. Further, they illustrate the value to the 
clinician of experimental physiology. For many years 
the labours of clinical neurologists have accumulated 
a vast mess of ‘ physical signs’ of disease, which have 
been used empirically as aids to diagnosis; but so 
far as possessing other meaning was concerned they 
remained like the jumbled pieces of a mosaic. 

to the light received from physiological laboratory, 
le to piece them together into a coherent 
and intelligible pattern, and they have become mani- 
festations of a dissolution of nervous function, pregnant 
with physiological significance. Thus may the clinician 
not only derive information of inestimable value to 
him in his analysis of the phenomena of disease, but 
he may also, in a measure, repay some of his debt to 
the physiologist by carrying over the latters animal 
observations to man. 


Some Recent Advances in Astrophysics.! 
| By Prof. E. A. Мпме, F.R.S. | 


Oe late years astronomers have become increasingly 
as to what the stars are doing—in 
what Pies they are evolving, how they produce the 
energy they radiate, whether and if so why) some of 
them pulsate, how the stars are born and whether they 
die. At the same time astronomers have become 
increasingly confident as to what the stars are really 
like. It is proposed here to deal briefly with one 
province of this less speculative side iy astrophysics, 
namely, that which is described, broadl , as 
the subject of stellar temperatures and stellar lar spectre 

What are called the ‘effective temperatures’ of the 
stars have been determined by measurement of their 
colour, much in the same way as the temperature of a 
piece of red-hot iron may be estimated from its colour. 
With the piece of iron, we may measure either the 
total radiation leaving each square centimetre of its 
surface, or the ratio of the intensities of radiation for 
two different constituents of its spectrum. From 
either of these measurements we may infer the other. 
Both types of measurement are ible for the sun, 
and by the work of Abbot, Plaskett, and Fabry and 
Buisson, they have been shown to be in general 
ment. For the stars in ne anly the colour type 
of measurement is possib It js true that of recent 
years the heat radiated by the stars has been measured 
directly, but such measures by themselves yield no 
more information than a determination of apparent 
magnitude. Colour-measures, however, by the use of 
Planck’s law, yield the amount of radiation leaving 
each square centimetre of the star’s surface—a quantity 
expressed parametrically by the effective temperature, 
or surface brightness. 

The importance of this quantity lies in the fact that 
the total radiation leaving the surface per second is 
precisely the amount ted in the interior per 
second, assuming a quasi-steady state. Two examples 
of its employment in fundamental calculations may be 


1 Substanos of a lecture deirvered_before the Manchester Literary and 
Philosophical Soctety an October 19 
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mentioned. The amount of nee from a star (a 
quantity given by the apparen itude) reaching 
the earth 1s equal to the Seance of f the surface bright- 
ness into the solid angle subtended by the star. Hence 
а determination of surface brightness plus one of, 
apparent magnitude is equivalent to a determination 
of the angular diameter of the star as seen in the sky 
from the earth. The confirmation of such estimates 
by the direct measurement of angular diameters at 
Mount Wilson by means of the Michelson interfero- 
meter affords a useful check on one of the steps in the 
reasoning, namely, the deduction of radiation per unit 
area per second from an observation of colour. The 
second example is that of the estimate of the densities 
of the components of a double star. The density-ratio 
of the components may be readily calculated in terms 
of the ratio of the surface brightnesses, the mass-ratio, 
and the difference of the apparent magnitudes. In 
this way it was inferred that the compenion of Sirius 
must have & density some 60,000—70,000 times that of 
Sirius itself, and the verification of this by Adams at 
Mount Wilson, by measurements of the Einstein shift 
in the lines of the spectrum, has been one of the most 
sensational scientific events of the past year. 

The effective temperature, however, 1s not the tem- 
perature of any particular portion of the star. The 
question arises, Is there any method of determining the 
actual temperature in the surface 'regions of a star, 
which alone we can directly observer Have we a 
thermometer? ‘The answer 1s in the affirmative. We 
can use the atoms volatilised m the atmosphere of a 
star as their own thermometer, by observing the 


‘| absorption spectrum they produce. 


The theory depends on the recent dide in atomic 
physics. It has long been known that the spectra of 
the great majority of stars fall into a single linear 
sequence, in which, as we pass by ascending effective 
temperatures from the red stars to the blue stars, some 
lines decrease in intensity, others increase, attain а 
maximum and decrease, others agàin only appear far on 
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in the sequence. Such a linear array of spectra could 
scarcely be due to differences in chemical composition, 
and it was emphasised by Russell and others that in 
some way the ordered sequence of spectra must be 
related to the sequence in effective temperatures. The 
true explanation, however, was only discovered in 
1920, by Saha. 

It was Saha who first pointed out that at high tem- 
peratures the atoms composing stellar atmospheres 
must dissociate into ions and free electrons according 
to the same laws of thermodynamics used by chemists 
to calculate molecular dissociations. Given the ionisa- 
tion potentials of the atoms, the degree of dissociation 
is a function of temperature and pressure—to bé 
precise, the partial pressure of the free electrons—and 
for a given pressure the ionisation increases with the 
increasing temperature. Consequently, for each ele- 
ment we shall have first the of the neutral 
atom, then that of the once-ionised atom, followed 
in turn by that of the twice-ionised atom, and so on. 
At the highest temperatures the spectrum of the neutral 
&tom should completely disappear, eral. Further, 
the absence of an element from a ds spectrum does 
not necessarily mean the absence of the element from 
the stellar atmosphere. It may only mean that the 
lines it is capable of producing in its then stage of 
ionisation are odd ds the accessible range . of 


spectrum. З 

It is necessary to distinguish the ultimate lines of an 
atom in any given stage of ionisation from the remain- 
ing lines. The ultimate lines are absorbed only by 
the atom or ion in its normal, or unexcited stage. The 
theory shows immediately that the ultimate lines of & 
neutral atom should steadily decrease in intensity with 
increasing temperature : the ultimate lines of an ionised 
atom should increase at first, slowly attain a maximum 
and then decrease as further ionisation ensues. Calcium 
provides an illustration of both types of lines. 

Intermediate between successive stages of ionisation 
we have atoms in excited states, wi corresponding 
absorption spectra. Only & minute fraction of the 
atoms are in any given excited state at any instant, 
but the fraction is a definite one given the temperature 
and pressure, on the assumption of thermodynamic 

rium. Moreover, this fraction has a compara- 
tively sharp maximum. It is easy to see that a 
maximum must occur. At lower temperatures, com- 
paratively few of the atoms are excited. As the 
temperaturé increases the excited fraction of atoms 
in the given state of ionisation increases, but the total 
number of dtoms in the given state decreases owing to 
the next stage of ionisation setting in, and ultimately 
all the atoms pass into the next stage of ionisation. 
The number of excited atoms is thus practically zero 
at both low and ‘high temperatures. In between it 
must have a maximum. 

Following the-method of Saha, it has been found 
possible to calculate at what temperature such a maxi- 
mum should occur. We then identify the maximum 
in the number of excited atoms with the observed 
maximum of the corresponding absorption lines in the 
stellar sequence. We thus arrive at a truly thermo- 
metric scale of stellar temperatures. The most 
recent and detailed comparisons of observed and 
theoretical maxima are those contained in the researches 
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of Miss Payne, of the Harvard College Observatory, 
and the following is her table of temperatures. 


Class. Temperature. Chess. Temperature. 
К, 3,090? | Ay 10,000° 
К, 4,000? В, 13,000 
E 99997. В, ав 

0 7,500 Big 18,000 
А, 9,000? By 20,000? 


At present there still remains an empirical element 
in the temperature scale. It is necessary to assume a 
value for the pressure—the partial electron pressure—in 
stellar atmospheres, and to assume that the pressure 
is the same in all stars. The removal of this empiricism 
promises to open up a still more important line of work. 
A synthetic theory of the structure of a stellar atmo- 
sphere would not in fact deal with the pressure at any 
particular level. Starting with the value of gravity 
at the surface of the star, and the atomic absorption 
coefficients, it would proceed to calculate the distribu- 
tion of atoms through the atmosphere, ing due 
account of the varying effects of selective radiation 
pressure on the individual atoms. Ultimate lines, for 
example, will give rise to much more intense radiation 
pressure than lines corresponding to excited states. 
Differentclassesof atoms will thus be at different horizons 
in the atmosphere, and so at different pressures. The 
nature of the spectrum itself controls the pressure, 
and so in turn the degree of ionisation. This double 
relatedness of spectra to ionisation, due to the inter- 
vention of radiation pressure, may lead after further 
study of stellar spectra not only to an improved 
temperature ‘scale with the empiricism removed, but 
further to determinations of surface gravity and to 
astrophysical determinations of relative, perhaps even 
absolute, atomic absorption coefficients. The possi- 
bility of the latter type of determination serves to 
remind us that astrophysics contributes to atomic 
physics as well as borrows from it. 

A further by-product of the theory is the determina- 
tion of the relative abundances of the different elements 
in stellar atmospheres. Observations of maxima pro- 
vide temperatures, and are independent of relative 
abundances: each maximum is a thing per se. But 
the places of first or last appearance of a line in the 
stellar sequence depend on the amount of the corre- 
sponding element available, and in the hands of Miss 
Payne have been used to estimate the relative abund- 
ances. It must suffice to state that the abundances 
bear а relation of rough similarity to the abundances 
of the same elements in the crust of the earth, with the 

tion of hydrogen and helium, the behaviour of 
which is anomalous. 

It has already been mentioned that intensities of 
spectral lines are connected with the surface values of 
gravity: Empirical connexions of line-intensities with 
the absolute luminosities of the corresponding stars 
are now well known: they are another aspect of the 
same phenomenon. By a method originated by 
Kohlschütter, Adams and Joy, they are now used at 
many observatories to determine the parallaxes of 
stars spectroscopically. In conclusion, reference may 
be made to a similar method recently developed in the 
brilliant work of Ch'ing-Sung Үй at the Lick Observa- 
tory. He has investigated the continuous absorption 
spectrum associatéd with the limit of the Balmer series 
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tion of hydrogen atoms: its intensity is a measure. of 
the fraction of hydrogen atoms remaining un-ionised. 
Үй has found empirically that it is a function of colour- 
temperature and of absolute magnitude. The method 
eliminates one unsatisfactory feature in the method of 
Adams and Joy, namely, the use of different empirical 
reduction curves for stars of different types. Y's 


Pror. W. J. Hussey. 


ROF. W. J. HUSSEY died suddenly in London on 
Thursday, October 28. He reached England on 
October 23 with Mrs. Hussey and with Mr. and Mrs. 
Rossiter. They proposed to leave for the Cape on 
October 29, taking with them a large telescope of 27 
inches aperture and 41 feet focus. This was to be in- 
stalled near Bloemfontein, Prof. Hussey remaining until 
the building was completed and leaving Mr. Rossiter 
in -cHarge to carry out an extensive programme of 
double star observations. Prof. Hussey had only 
lately recovered from an attack of pleurisy, but seemed 


fairly well on October 27, when he gave an address to . 


the British Astronomical Association. 

William Joseph Hussey was born at Mendon, Ohio, 
on August то, 1862, and graduated B.S. of the Uni- 
versity of Mi in 1889. For some years he 

taught mathematics in the University of Michigan, and 
was acting director of the Detroit Observatory. In 
1892 he was appointed assistant professor of astronomy 
at the Leland Stanford Junior University, afterwards 
succeeding to the chair. From Leland Stanford it 
was a natural transition to the post of assistant 
astronomer in the Lick Observatory, not many miles 
away. 

Hussey’s knowledge and enthusiasm were such as to 
enhance the high traditions of this famous observatory. 
Barnard and Burnham had left, and their places were 
filled by Aitken and Hussey. The first important work 
Hussey undertook was the re-observation and dis- 
cussion of the double stars observed by Otto Struve. 
The results form vol 5 of the Lick ‘Observatory 
publications. Hussey measured many close and 
difficult double stars which were only within reach of 
the t telescopes. Among them may be instanced 
8 Equulei, which has an elliptic orbit, and the two stars 
are only separable when near elongation. He followed 
this star closely and found it to have a period of 5:7 
years, one of the shortest known, while previous 
observers had supposed the period to be about double 
this length. It may be interesting to note that he 
determined the parallax of this star by a combination 
of line of sight determinations of linear velocity with 
the determinations of angular movement resulting 
from double star measures. 

In 1899 Hussey joined Aitken in a systematic 
examination of all stars between the pole and —22° 
down to g'o" or 9'1* to discover which of them were 
double. They worked on this үа from sunset 
to sunrise, and when Hussey left in 1906 to be pro- 
fessor of astronomy and director of the observatory 
of the University of Michigan, he had discovered so 
папу as 1327 new double stars. Here he was 
‘in spectroscopic work and in building and organising 
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.the selection of Mount Wilson. 


— 


photometric measures determine colour-temperature 
and hydrogen absorption from the same spectrogram, 
and from these two quantities the absolute magnitude 
may be inferred. It is too early to estimate the 
ultimate value of the method, but it is at once а new 
weapon for the determination of parallaxes by calibra- 
tion on known stars, and a challenge to theoretical 
investigators. 


_ Obituary. 


a new observatory. In rgri the directorship of the 
observatory of La Plata was added -to that of the 
University of Michigan. Before his resignation of 
this post in 1917, he had discovered 312 new southern 
double stars. 

In xgoa Hussey was appointed to make telescopic 
tests of the suitability of sites in South California and 
Arizona for a solar observatory, and strongly advocated 
From 1917 he had in 
mind the possibility of the establishment of an obser- 
vatory in the southern hemisphere ially for double 
star work. Three years ago he-visited South Africa, 
and was very favourably impressed with the site of 
Bloemfontein. A personal friend from college days, 
Mr. Lamont, has recently provided funds for a telescope, 
designed and built under Hussey’s direction, with an 
object-glass by Zeiss. This telescope was completed 
and was being taken to Bloemfontein at the time of 
Prof. Hussey’s death. We understand that 
ments have been made to go forward with the establish- 
ment of this observatory, and that Mr. Rossiter left 
for South Africa on November 5. This, we may be sure, 
would have been in accordance- with Prof. Hussey's 
wishes. ] 

Prof. Hussey had many friends among English 
astronomers, who admired his gifts of industry and 
enterprise, and were always pleased when occasions 
like eclipse or other expeditions brought him to London 
and gave an opportimity of meeting him. He had 
been a foreign associate of the Royal Astronomical 
Society since 1903. F. W. D. 


WE regret to announce the following deaths: 


M F. M. Caird, emeritus fessor of clinical 
ery in the University of Edinburgh and a past 
president of the Royal College of Surgeons of Edin- 
urgh, who worked as a student under Lister, on 
November 1, aged seventy-three years. 


Dr. W. Romaine Newbold, Seybert professor of 
moral philosophy in the University of Pennsylvania, 
who wrote on suggestibility, automatism and kindred 
phenomena, on September 26, aged sixty years 

Dr. Francis E. Nipher, кен ue iu. of physics 
in Washington University, whose work 
covered aspects of gravita 25 барш wind pressure, 
and the electric discharge, on October 6, aged seventy- 
eight years. А 

Dr Franz Pfaff, former! тае of sharmacology 
and therapentics at the Schodi of Harvard 
University, on September 26, pesi sixty-six years. 

Dr C. A. Waldo, «веш fessor of mathematics 
in Washington University, Louis, known for his 
work on ities, окы UL 
four years. 
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News and Views. 


Ow Saturday, November 27, the authorities of the 
town and cathedral of St. Albans will commemorate 
the sir hundredth anniversary of the election of & 
prelate famous in the history of the Abbey— Richard 
of Wallingford, Abbot 1326-1335. This fact has 
interest for men of science and archzologists, for 
Wallingford was a scientific pioneer, as well as a 
distinguished abbot. At Oxford, where he was a 
student and doctor in the ‘ Hall’ maintained by the 
leading Benedictine houses for the reception of 
promising youths from their local schools, he won 
fame as a mechanician and astronomer, almost as a 
magician. In this he shared the lot of ‘ Friar Bacon,’ 
whose follower, though not immediate pupil, he was ; 
it seems that that pioneer genius started what might 
have been a great school of science at the university. 
"Wallingford was the author of scientific treatises, 
one of which, ' The Rectangulus," survives in MS. 
to this day. Many of the scientific instruments he 
invented are preserved, either actually or as repro- 
ductions, in the Ashmolean Museum, and were the 
basis on which later men could work. Ніз scientific 
chef d'amore, however, was the astronomical device 
‘ Albion’ (‘all by one’), which showed “the action 
of the tides and the revolutions of the planets." 

Tue above commemoration will be attended by Sir 
Frank Dyson (the Astronomer Royal), Prof. H. H. 
Turner, Dr. R. T. Gunther, and other scientific 
men (including representatives of the Clockmakers’ 
Company), and will take the form of a service in the 
Abbey of St. Albans at 4 р.м., at which a wreath will 
be placed on Wallingford's tomb, and his prayers used. 
Later, there will be а gathering in the Town Hall, 
when papers will be read on Wallingford's work 
as man of science and abbot, and there will be a 
small exhibition of his scientific instruments. It 18 
hoped that this will include the actual instrument 
‘ Albion,’ for it was acquired from the Royal 
Commissioners at the time of the dissolution of the 
abbey, by a local ‘ Squire,’ and 1t has ever since been 
an heirloom in his family. The instruments will be 
explained by Dr. Gunther. The service and gathering 
are, naturally, public, and any one desiring more 
information: on the matter should apply to the Hon. 
Secretary, Wallingford Commemoration, Kingsbury 
Knoll, Verulam Road, St. Albans. 


ACCORDING to a recent message of the Stockholm 
correspondent of the Timas, the following awards of 
Nobel prizes have been made: The reserved prize for 
-physica for 1925 between Prof J Franck of Göttingen 
and Prof. Hertz of Halle; the prire for physics for 
1926 to Prof Jean Perrin; the prize for chemistry for 
1925 to Prof. Richard Zsigmondy; the prize for 
chemistry for 1926 to Prof. The Svedberg. Prof. 
Franck is professor of physics and director of the 
physical laboratory in the University of Göttingen 
and 1s the author of many papers on atomic structure, 
ionisation by collision, and related topics. Prof. 
Регпп is professor of physical chemistry at the 
Sorbonne; he is the author of в standard work on 
atomic chemistry which has passed through many 
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editions and has been translated into French and 
German He was elected a foreign member ofthe 
Royal Society in 1918. Profs. Zsigmondy and 
Svedberg are both best known for their work on the 
colloidal state* Prof. Zsigmondy is professor of 
inorganic chemistry in the University of Gottingen ; 
he has worked largely on the gold sols, and his book 
on colloids and the ultra-microscope has been trans- 
lated into English. A recent volume, “ Das Kolloide 
Gold," by Prof. Zsigmondy and P. A. Thiessen, is the 
first of a new series of monographs in which the 
scattered work on the physics and chemistry of 
colloids is being brought together under Prof. 
Zsigmondy's guidance. Prof. Svedberg, professor of 


-physical chemistry at the University of Upsala, has 


carried out numerous and fundamental researches on 
colloidal solutions of the suspensoid type and has 
made noteworthy contributions to our knowledge of 
the chemistry of photographic procesees. 


Ат a luncheon given on November 12 by the Im- 
perial College of Tropical Agriculture to the Dominion 
Pome Ministers and representatives, Mr. Amery made 
the important announcement that 96,0097. out of the 
100,009. which Lord Milner set out to obtain as an 
endowment fund for the College has now been raised. 
Sir Arthur Shipley, who presided, pointed out the 
great need there is for agriculturists who have been 
thoroughly trained in tropical agriculture, men of 
this type are wanted everywhere, and it ıs this want 
that the Trinidad College is hoping gradually to 
satisfy. One of the difficulties 1s that there is not at 
present a sufficient supply of schoolboys with any 
biological training. Sir Arthur deplored the fact that 
it is now possible for a student to take honours in a 
Natural Saence Tripos at Cambridge without talang 
at least one biological subject. At the present 
moment the market for chemists and engineers is 
gravely overstocked, whereas there ів an appalling 
dearth of entomologists and mycologists. Thus state 
of affairs the College is endeavouring to redress. 
Both Mr. Bruce, the Prime Minister of Australia, and 
Mr. Coates, the Prime Minister of Néw Zealand, stated 
that they took the greatest interest in the College, 
although neither was able to make any immediate 
promise to provide funds for its enlargement. 


IT 1s doubtless true that the number of fatal flying 
accidents to service flying officers this year—more 
than seventy to date—large as it is, is in diminish- 
ing ratio to the number of hours flown as compared 
with previous years since the War. It is probably 
true also that many of the accidents which occur are 
due to errors of judgment on the part of the pilots. 
The number of accidents is sufficiently large, however, 
to occasion concern and tó re-emphasise the need for 
more and more research in connexion with the design 
and construction of aircraft, and obviously for the 
exercise of more care in the selection of pilots and more 
care in their training. Whether the private aircraft 
construction companies should be granted subsidies 
with which to carry out their own research pro- 
grammes, the suggestion made by Mr. Handley Page 
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in his letter published in the Times on November 12, 
or whether it would be better for the Royal Aircraft 
Establishment to undertake aircraft construction as 
well as design, is а debatable question. Its obvious 
that Great Britain, however favourably it compares 
with óther countries as regards accidents, has still to 
carry out much reeearch work before a type of aircraft 
is evolved which wil combine stability with man- 
ceuvring capacity. There is still much work to be done 
in connexion with the elimination of the possibility 
of fire on 'crashing, and other safety precautions. 
There is little doubt that every aeroplane accident, 
whether it is a service machine ог a commercial 
machine involved, shakes the confidence of potential 
passengers in the safety of air travel and reacts un- 





favourably against the development of commercial 


On November 23, the centenary occurs of the 
death of Johann Elert Bode, the famous German 
astronomer Born at a time when scientific studies 
in Germany were recovering from the set-back 
brought about by the disastrous Thirty Years' War, 
Bode was the first to diffuse а general taste for 
astronomy among his fellow-countrymen. He was 
the Lalande of Germany, and his name is known to 
every one as the author of “ Bode's Law." That law, 
it is true, їз to be found in the writings of Titius, 
Wolf, and others, but it was Bode who first directed 
attention to it. His world-wide reputation, however, 
rested on other grounds. The son of a schoolmaster, 
and born in Hamburg, January 19, 1747, Bode at 
the age of twenty-one years published a popular 
treatise on astronomy and an essay on the transit of 
Venus of 1769. Three years later Frederick the 
Great made him astronomer to the Berlin Academy 
of Sciences, in which position he did much to stimulate 
astronomical studies. .His well-known “ Astro- 
nomische Jahrbtcher’’ were commenced in 1774; 
two years later he published an eseay on the constitu- 
don of the sun, and in 1778 made known the law 
bearing his name. He closely followed Herschel’s 
newly discovered planet, and it was he who named 
it Uranus when Herschel would have called it 
Georgium Sidus. Ніз “ Uranographia,” or Great 
Celestial Atlas, appeared in 1807 and contained 
observations of about 17,000 stars. Löng regarded 
ая the head of German astronomers, he was younger 
than Mayer, but among his contemporaries were 
such as Harding, Gauss, Schumacher, Struve, and 
Encke. 


Тнк opinion among engineers of the value of a 
training in the scientific principles of the profeesion 
has altered greatly during the past twenty years, and 
there are few, even among the older school of engineers, 
who do not now recognise the advantages of such а 
training. But although few subjects have been more 
widely discussed, there are still wide differences of 
opinion as to how, when, and where such a training is 
best obtained, and ав to exactly what it should 
include. Should it be obtained at & technical school 
in evening classes, or in & full-time course at & uni- 
versity ? Should it precede, be carried on simul- 
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taneously with, or follow a course of practical training 
in works or office? Should the university attempt 
anything in the nature of practical training? How 
long should the period of practical traming last? In 
a paper read-at a meeting of the North-East Coast 
Institution of Engineers and Shipbuilders on October 
29, Principal Sir Theodore Morison, of Armstrong 
College, Newcastle, suggested the formation of a 
committee of the Institution with the view of giving 
an authoritative answer to these and other cognate 
questions. ` 


Тнв outcome of Sir Theodore Morison's suggestion 
will be of interest, and we look forward to а report of 
the discussion of the paper. Numerous committees of 
engineers have considered the subject in the past in 
Great Britain and other countries, without by any 
means exhausting 1ts possibilities. Since the report of 
the committee of the Institution of Civil Engineers on 
engineering education some years ago, the scope of 
engineering has in many respects changed, aud the 
ideal scheme of fifteen years ago is not of necesmty 
best fitted to satisfy to-day's requirements. Such а 
committee has recently been considering the subject 
in the United States of America. Perhape the most 
interesting part of its report is the general insistence 
on the importance of cultural subjects, and of a 
thorongh grounding in the general physical principles 
of engineering. The idea of specialising until a late 
period of the course, and even then of too pronounced 
specialisation, is in general deprecated. We are of 
the opinion that this is a very sound view. We, 
believe that the majority of the engineering schools of 
the universities of Great Britain do aim at giving this 
sound fundamental training. At the same time, pro- 
vision should be made at certain selected universities 
for highly specialised courses of post-graduate stand- 
ing. At the moment, this would appear to be the 
weakest part of the university training of engineers in 
England. Such &.committee as the one suggested 
might well consider what courses of this nature might 
most usefully be instituted. 


IT seems probable that in the immediate future the 
development of electricity supply in Ireland will 
rapidly increase. At preeent it is more backward in 
this respect than any country in Europe. The con- 
sumpton in Northern Ireland 18 43 units per head of 
the population, and in the Free State only 16 units 
per head. This compares with a consumption of 
2500 units in Norway, 900 in Switzerland, and 140 in 
Britain. In his presidential address to the Irish 
section of the Institution of Electrical Engineers, Mr. 
Kettle, the city electrical engineer to Dublin, took а 
favourable view of the future of electricity supply in 
Ireland. He said that the Shannon scheme is not 
mainly a ‘power’ scheme. It is more a ' transmis- 
8ion ' scheme comparable to the Swiss Central Board 
arrangement and the British Government scheme. 
He admitted, however, that the promoters of the 
Shannon scheme seem to anticipate that it will be 
a commercial suecees from its commencement—an' 
altogether too sanguine view to adopt. The Free 
State has anticipated the ordinary course of events 
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by &bout ten years, but having put its hand to the 
plough it cannot turn back. The country has been 
definitely committed to the scheme, and the fullest 
co-operation with other schemes is necessary in order 
to make it а success. А second Shannon Power Bill 
is apparently expected in the near future and it will 
probably deal with the supply and control of the 
entire electricity supply of the Irish Free State. А 
transmission scheme has been outlined for Northern 
Ireland, but the authorities there appear to be dis- 
posed to proceed more gradually than those of the 
Free State. There is not much difference between 
the two schemes except that one would use coal and 
the other water power. Mr. Kettle thinks that both 
networks should be so designed that they can be com- 
bined to form an all-Ireland scheme at a future date. 


Tax story of Clerk Maxwell has hitherto been 
mainly confined to blographical details of his life and 
general career. As, however, it is now nearly fifty 
years since he died, it is possible to see how much his 
work has influenced the development not only of 
physics but also of applied engineering. In particular, 
every radio expert claims him as one of the great 
pioneers of electrical communication because of the 
invaluable help his electromagnetic theory of hght 
has been in the development of their art. In the 
October issue of Elecirical Communication Mr. Rollo 
Appleyard begins a series of articles on the pioneers 
of electrical communication by an eloquent eulogy of 
Maxwell. In 1856 Maxwell accepted a professorship 
at Aberdeen. In 1860 he became a professor at 
King’s College, London, and in 1871 he became pro- 
fessor of experimental physics at the Cavendish 
Laboratory, Cambridge. It has to be remembered that 
from 1851 to 1865 very rapid progress had been made 
in submarine telegraphy, and many data in connexion 
with electrical phenomena had been collected which 
Maxwell had to interpret from the theoretical point 
of view. His great paper on the “ Dynamical Theory 
of the Electromagnetic Field " was published in 1865. 
Оп this paper the electrician has built his practical 
theory of the working of the alternating current trans- 
former and much of the modern theory of electrical 
communication. Maxwell admitted electricity to the 
rank of a physical quantity, but he warned us against 
assuming too hastily that 1t was either matter or a 
form of energy. He considered that it was proved 
that electricity could not be annihilated and that it 
could not be created. He has left us a memory of 
individual thonght and achievement which has rarely 
been rivalled in the history of the world. 


Рвоғ. А. P. LAURIE delivered a lecture to the 
students of the Royal Academy, London, on Wednes- 
day, November ro, on ' The Theory of Colour and 
its Application to Painting," Modern picturee in oil 
vary frequently and lower considerably in tone in 
the course of years. One cause of this is the yellowing 
of the oil, and an investigation was undertaken to see 
whether some other cause was not also present. 


Pigments may be regarded as translucent particles of. 


varying refractive index, and the light received from 
their surface. will consist partly of light reflected 
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from the first surface struck by the ray of light, and 
parHy by light transmitted through the pigment, 
and then reflected. The first reflection will consist 
principally of white light. The ratio between the 
reflected and the transmitted ray varles according 
to & somewhat complex formula with the difference 
between the refractive index of.the medium in 
which the pigment is ground and that of the pigment 
itself. Thus, if the refractive index of a linseed - oil 
film increases with age, the result will be gradually to 
lower the tone of the pigment ground in it. Experi- 
ments have shown that in nine months the change 18 
sufficient to affect the opacity of white lead and the 
tint of cadmium yellow. А rough table was then 
prepared of the principal bright pigments used by 
artists, these pigments being arranged in the order of 
transparency by examination in media of higher and 
higher refractive index and also in their spectrum 
order, so as to enable artists to pick out those least 
affected by the two changes taling place in linseed 
oil These experiments throw new light on the 
methods of oil painting in the fifteenth and sixteenth 
centuries; the painters of that time were evidently 
experimentally aware of both of these properties of 
linseed oil and based their technique upon these facts 
with the view of keeping up the colour key of their 
pictures. 

Тнв thirteenth Thomas Hawksley Lecture was 
delivered at the Institution of Mechanical Engineers 
on November 5 by Prof. E. С. Coker, the subject 
chosen by the lecturer being *“ Elasticity and 
Plasticity.” After a brief historical introduction, 
Prof. Coker described the advances which have been 
made in recent years in the science and technique of 
photo-elastcity. An interesting feature of this part 
of the lecture was the description of the apparatus 
now used for measuring the applied load, which 
depends upon the elastic deformation of a steel ring 
loaded diametrally. Photo-elastic methods are em- 
ployed to determine the most suitable form of ring, 
and a mechanical multiplying device fixed within 
the ring serves to record visually the diametral 
extensions. Prof. Coker then outhned the mathe- 
matical theory of photo-elasticity, in regard to the 
determination of the principal streases both by direct 
measurement of the lateral strains, and by Filon's 
development of Clerk Maxwell’s method of integration 
along the lines of principal stress, using as an illustra- 
tion of the latter the dovetailed joint used for steam 
turbine blades. Dealing next with the subject of 
elastic breakdown, Prof. Coker described the various 
attempts which have been made to discover a law 
governing failure under all systems of stress, and 
referred particularly to those involving combinations 
of the single criteria proposed by Rankine, St. 
Venant, and Guest, and to the strain energy theory 
of Haigh and its modification by von Mises. A most 
interesting porhon of the lecture was devoted to the 
subject of plasticity, the researches of Prandtl, 
Hencky, and Nadai being brought under review, 
particularly in their application to the phenomena 
associated with the pressure of a die in a steel plate. 
The manner in which the soap film method used by 
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Griffiths and Taylor for the determination of stress 
distribution 1n torsion can be extended to the case 
of plastic strain was described, and the lecture 
concluded with .a review of the present state of 
knowledge regarding the applicahon of optical 
methods to the determination of plastic stresses. 

Мв. P. A. Вохтом, of the London School of Tropical 
Medicifie, to whose researches in the New Hebrides 
reference was made in the article on West African 
Development which appeared in NATURE of November 
6, writes to correct a rather important misappre- 
hension of his conclusions regarding the relation be- 
tween malaria and abortion. In commenting on the 
omission in Mr. Ormsby Gore's report of any reference 
to Mr. Buxton's important memoir on '' The De- 
population of the New Hebridee," the statement was 
made that '' 1t seems fairly well established from the 
recent researches of Mr. Buxton in Melanesia that 
malaria is one of the principal determining causes of 
abortion and still-births." This was based on the 
statements on page 425, vol. 19, Trans. Roy. Soc. 
Trop. Mod. Hyg., to the effect that “ abortion is 
common in all the islands of Melanesia " ; the proba- 
bility “ that methods of obtaining abortion, which 
have been known [to the natives] from time imme- 
morial, have been used more and more frequently 
within the last half-century," partly due to increasing 
monogamy, the outcome of the white missionaty's 
zeal; and the supposition “ that unprovoked abor- 
tion is common in the New Hebrides, owing to the 
malaria, and therefore any procedure which - is 
adopted to produce abortion will occasionally be 
followed by the desired result, even if it 18 intrinsic- 
ally harmless." Too much has been read into this 
last statement, for Mr. Buxton wntes: “My con- 
clusions тау be summarised thus: malaria and the 
practice of abortion (not abortion caused by malaria) 
are both concerned in the disappearance of these 
peoples. But I have never showed, or tried to show, 
that malaria caused enough abortions to make it & 
factor in the depopulation,'and it seems improbable 
that this is so, for the depopulation 1s an event of the 
last century and the malana is an indigenous disease.’ 


REFERRING to опг note in the issue of November 13, 
p. 708, on the distances at which the ‘ concentration 
shoot’ off Portland on October 30 was heard, Prof. 
A. E. Boycott wiites stating that the firmg was heard 
very clearly in the open near Aldenham, Hertford- 
shire, about 125 miles from Portland, and was mis- 
taken at first for thunder. There was a fairly strong 
north wind blowing. Dr. R. T. Gunther, 5 Folly 
Bridge, Oxford, states that the firing was distinctly 
heard on the towing-path near Oxford and ıt also 
caused the windows of*his house to rattle. Oxford 
is about rro miles from Portland. 


IN the issue of Science for October 1 there is a short 
but interesting contribution from Dr. Edgar Ё. Smith 
оп Priestley’s Ше in America, whence he withdrew in 
1794 from the animosity to which his religious views 
had given rise in England. Priestley’s daily life in his 

‚ adopted home is briefly deecribed, and his mantfold 
activities summarised. Persecution followed him 
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across the Atlantic, mainly on account of the anony- 
mous attacks on him which are stated to have been 
written by William Cobbett, “ an Enghshman whose 
pen, dipped in gall, spared the venerable scientist in nó 


.wise." He was, however, a friend of American divines. 


Priestley's advanced views on education are compared 
with those of Herbert Spencer, and the article is a 
sympathetic account of a man who has not, perhaps, 
had the credit paid to him which is his due. 


It is announced in Sciences that the John Fritz Gold 
Medal of the-American Societies of Civil, Mining and 
Metallurgical, Mechanical and Electrical Engineers 
for 1927 has been awarded to Elmer Ambrose Sperry, 
of New York, for the development of the gyro- 
compass and the application of the gyroscope to the 
stabilisation of ships and aeroplanes. | 


AT the annual general meeting of the Cambridge 
Philosophical Society, the following officers were 
elected for the session 1926—27: Presidemt, Dr. H. 
Lamb; Vice-Presidents, Mr. С. Udny Yule, Prof. 
J. T. Wilson, Prof. A. Hutchinson, Treasurer, Mr. 
Е. A. Potts; Secretaries, Mr. Е. P. White, Mr. К. Н. 
Fowler, Мг. H Munro Fox, New Members of Cowncd, 
Prof. T. M. Lowry, Dr. Н. Jeffreys, Dr. Е. J. W. 
Roughton, Мг. Е. T. Brooks. 


Ir is now &nnounced that the Proceedings of the 
Optical Convention, 1926, held at the Imperia! College 
of Science and Technology, South Kensington, on 
April 12-17 last, wil be ready in the first week of 
December. The book 18 in two cloth-bound and fully 
illustrated quarto volumes, each of more than 500 
pages, and contains the presidential address and the 
papers read at the Convention, with а full report of 
the discussions thereon, The address of the Secretary 
of the Optical Convention is r Lowther Gardens, 
Exhibition Road, London, S.W.7. 

A NATIONAL Coal Products, Chemical, and Engin- 
eering Exhibition, arranged by the Manchester 
Section of the Society of Chemical Industry with the 
assistance of Provincial Exhibitions, Ltd., was opened 
at the City Hall, Manchester, on November 16 and 
wil remain open unt November 27. Scientific 
exhibits have been obtained from the fuel departments 
of the univermties of the north of England, from the 
Fuel Research Board, and from the Lancashire and 
Cheehire Coal Research Association, and there are 
models, diagrams, and photographs of special interest 
to those engaged in the miming and utilisation of 
coal. In connexion with the Exhibition, a Conference 
on Tar will be held on November 26; three sessions 
have been arranged, the chairmen of which are Prof. 
А. Smithells, chairman of the Fuel Section of the 
Society of Chemical Industry ; Mr. T. Glover, president 
of the Institution of Gas Engineers; and Mr. E. Escott 
Wood, president of the- Coke Oven Managers’ 
Association. 

Тнк Smithsonian Institution of Washingtom 
announces the dispatch of a botanical exploring 


. expedition to Colombia under the leadership of Mr. 


Е.Р. Kilip. Starting from Cartagena, the expeditiom 
will follow the valley of the Magdalena River to 


NOVEMBER 20, 1926] 


NATURE 


745 





Puerto Vilches and then cross over to Bucaramanga 
and Pamplona near the Venezuelan frontier. The 
expedition fórms part of the programme decided on 
in 1917 by the Smithsonian Institution, the New 
York Botanical Garden, and the University of 
Harvard, for the systematic exploration: of the four 
north-western states of South America, and continues 
the work begun in 1922 by Mr. Killip in the country 
around Buenaventura. 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—Two 
laboratory ássistants at the Low Temperature Re- 
search Station, Cambndge— The Superintendent, Low 
Temperature Research Station, Downing Street, 
Cambndge (November 27). An assistant in myco- 
logy in the Pathological Laboratory, Harpenden, of 
the Ministry of Agriculture and Fisheries The 
Secretary to the Ministry, то Whitehall Place, S.W.1 
(November 29). A lecturer in chemistry at Arm- 
strong College, Newcastle-upon-Tyne—The Registrar 
(December. т). Chemists, physical chemists and 
physicists’ for work under the Research Association of 
British Paint, Colour and Varnish Manufacturers— 
The Director of the Association, 8 St. Martin's Place, 


W.C а (December 2). An assistant lecturer in organic 


.chemistry in the University of Leeds—The Registrar 


(December 6). A demonstrator in mathematics at 
the Royal College of Science, South Kensington— 
The Secretary, Imperial College of Sclence and 
Technology, South Kensington, S.W.7 (December 
7). <A professor of anatomy in the University 
of Lucknow — The Registrar (December 31). A 
principal of the Denbighshire Technical Institute— 
The Secretary and Director of Education, Education 
Offices, Ruthin (December 31). A lapidary (male) for 
the Department of Mines, Ottawa, Canada—The 
Secretary, Civil Service Commission, Ottawa, Canada 
(January 6). A professor of physiology in the Uni- 
versity of the Witwatersrand, Johannesburg— The 
Secretary, Office of the High Commissioner for the 
Union of South Africa, Trafalgar Square, W.C.2 
(January 31). A principal of the Univermty College 
of Wales, Aberystwyth General] Secretary of the 
College (January 31). A lecturer in geography at the 
Bedford Training College—The Principal, The Cres- 
cent, Bedford. A lecturer in mathematica in the 
Gordon College, Khartoum—The Controller, Sudan 
Government London Office, Wellington House, 
Buckingham Gate, S.W.1 (marked “ Lecturer ’’). 





Our Astronomical Column. 


Comet Comas Sora.—This comet is 1945 f bein 
the sixth to be detected during the year, but four d 
the six, also Neujmin’s Comet, 1926 g, were periodic 
comets observed on their return to perihelion. Mr G 
Merton has photographed the new comet on two nights, 
and Mr. B. M. Peek sends the following notes on its 
physical appearance. With a 12-inch mirror, power 
200, the diameter of the nebulosity is 1’ using averted 
vision Direct vision shows a coma of 1 ameter, 
and a stellar nucleus of 12 mag., the total lig 
fully rz mag. 
err Ере has deduced the following orbit, which 
is still uncertain owing to the distance of the comet 
and its slow moton : 
T 1927, May 14:333 U.T. 

62? 48’ 


ч 


ü 57 15 
+ 24 57 
logg 0724405 
EPHEMERIS FoR ob О.Т 
RA. N. Decl. log r. lg А. 
Nov, 21 2h дош 2% ja 36’ 0:4437 0'261 
29 2 32728 19 0:4326 basal 
Dec. 7 225 6 9 II 0:4213 0-2518 
I5 a 19 8 IO I3 0:4097 0:2528 


The comet is well placed for observation, being on the 
meridian before midnight. It 1s hkely to become an 
easy telescopic object during December. 


MODERN AsrRONOMY.—Ihe July issue of Natural 
History, the journal of the American Museum of 
Natural Histo: (voL 26, No. 4), їз an attractive 
number devo entirely to astronomy. Prof. S. A. 
Mitchell (Director of Leander M'Cormick Observatory) 
writes on total solar есі , of which he has seen 
six, involving journeys of 50,000 miles in all. The 
three lateet erican eclipses of 1918, 1923, 1925 аге 
described in great detail. That of 1923 had the best 
weather. , but the least successful results. 
Beautiful coloured reproductions of these three 
eclipses, by Mr. Howard Russel Butler, are given. 
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He describes his method of wor in the second 
article. He notes that there аге factors of 
colour—brightness or value, prismatic hue, saturation. 
He makes rapid outline sketches, indicating 1n short- 
hand the values of these factors for each region, and 
works the picture up from these, using photographs 
to improve the outlines. He also uces a 
coloured picture of a lunar crater lit by a low sun 
The sunlit portion is nearly white, with various faint 
tints. The in shadow, lit the sunlit walls and 
x the varies from gree brown to brown. 

е gibbous earth is shown, the ocean blue, 

lar regions and solar reflection white, clouds and 

d light brown; the sky 1s dead black and star- 
studded. 

Prof. С. E. Hale writes on solar tornadoes. He gives 
some beautiful spectroheliograms of prominences, 
filaments, and vorüces, descri the paddle appar- 
atus he has invented for imitating the latter. Не 
mentions the curious change in polarity of sunspots at 
the beginning of new cycles, but points out that the 
change is net 8 by the Ыш у! hydrogen 
vortices, which 1 to follow the same law of rota- 
ton as terrestrial storms. Incidentally, he refers to 
stars using their energy to build up the atom from 
electrons and protons. ‘Inasmuch as other physicists 
are relying on the stars deriving their en from tbe 
atom, to explain the immense duration of their life 
as suns, there would seem to be'need of co-ordination, 
80 that astronomers may not be hable to the accusa- 
tion of i the conservation of energy, and 
trying both to “ eat their cake and have 1t ” 

W. J. Luyten writes on “island universes." He 
takes the recently adopted distances ( ing from a 
million hght years) as fully established, an ~gtudies 
their sıze, etc., on this basis. He dates the ‘ега of 
island universes ” from Lord Rosse's discovery ` 
1845 of the great spiral nebula in Canes Venatici ; 
but surely Sir Willam Herschel 1s entitled to the 
pioneer honours. Many of his estimates of the size 
and distance of these objects were of the same order 
as those adopted to-day. * 


d 
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Résearch Items. 


ILLEGITIMACY AND RACIAL Invasions IN BRITAIN.— 
Dr. John Brownlee has published in Mas for October 
an interesting note on the distribution of uency in 
Teg deed in the north of England and tland, 
and its relation to and poste up the evidence for 
racial, ton. In the of England there в a 
sufficiently close correspondence between the distribu- 
tion of the round barrow and that of illegitimacy to 
suggest that this custom was introduced at the 
beginning of the Bronze Age, and that the invasion of 
Angles was not sufficient to do more than introduce a 
new racial element.into this part of the country 
without modifying the custom. Information on 
ilegit in Scotland has been studied in mare 

etail. e range of variation 1s much ter, 
the highest percen of illegitimacy fine in 
Aberdeenshire and in the southern districts of Scotland, 
especially Dumfries and Galloway. The Aberdeen- 
shire district contains a larger proportion of broad- 
headed persons than any other part of Scotland ; but 
the broad-headed population of the Aberdeenshire 
tombs is more closely allied to the type of central 
Europe than is that of Yorkshire and southern 
гова. The percentage of illegitimate to legitimate 

i is 12 to 15, a rate comparable with that of 
central Europe. In Dumfries and Galloway there is 
no broad-headed association, the lation being 
the most narrow-headed in, Scotland; but Bere a 
close association with a certain type of hill-fort appears. 
This type of fort belongs to some period about the 
лр барыы entrees ы. In the Norse settle- 
ments, kney, Shetland, and the western islands, 
the illegitimacy rate is low, but there are pockets in 
the north, chiefly adjacent to the coast, where the rate 
is high. 


Еозвп, APES AND MAN.—In the recent issue of the 
Bulletin of the Geological Society of China (Vol. 4, 
No. 2) Dr. Davidson Black reviews our present know- 
ledge of the distribution of the purae living and 
extinct, with special reference the ancient geo- 
graphy of Asia and its bearmg on the ancestry of 
man. He ts the principles enunciated by Dr. 
W. D. Matthew in his well-known essay on '' Climate 
and Evolution " published in 1915, and refers to them 
repeatedly in his discussion of the subject. He 
especially emphasises the fact that &t апу one time 
the most advanced members of & group of animals 
must be nearest the origi centre of its dispersal, 
while its loweet or m conservative members аге 
farthest from this centre. Dr. Black then shows on 
a series of mape the present distribution of the several 
опе pne и e Av o ef 

ir extinct representatives.- tral Asia, north of 
the Himalayas, is thus' su -as the region in 
which they successivel ted and from which 
were di | y, Dr. Black shows the 

tion of the known fossils on ах mape which 
represent the continental lands of the successive 
Tertiary periods, according to Dr. A. W. Graban.. A 
discussion of these Maps leads to the same conclusion, 
and Dr. Black 1 most hopefully to an exploration 
of the Terti ents in the southern foothills of 
the Tian-Shan mountains for the TA remains 
of the immediate &ncestors of man. logists 


_and anthropologists will await the result with great 


interest. 

FERTILITY IN THE COMMON MuLE.—Dr. E. Warren 
(Amn. Natal Mus., vol. 5, pt. 3, 1926) records an 
interesting case of in a mule about the 
authenticity of which there appears to be no doubt. 
The mule is the result of a cross between a jack 
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donkey and a dark chestnut mare, and was in foal 
toa stallion. It was eight years’ old when 
it first foaled and’ is believed to be in foal again. 
It produced abundant milk and suckled its foal in a 
perfectly normal manner. Dr. Warren describes the 
sire, the mule dam, and the foal in some detail with 
special reference to the degree of likeness of the latter 
to each parent. He finds that the extent of the pre- 
potency of the parents, and the dominance of the 
characters, with respect to features which are - 
nostic of the two species, horse and ass, vary wi 
wide Hmrts and range from nearly complete dominance 
to perfect blending. : 
AUSTRALIAN BrRpS.—The second edition of the 
official check-list of the birds of Australia has now 


-been issued by the Royal Australian Ornithologists’ 


Union. It has been published only after consider- 
able deliberations on queetions of nomenclature by 
a resentative committee of Australian ornitho- 
logi апа adheres fully to the code of the Inter- 
national Commission. e list gives for each bird 
the accepted generic, subgeneric, ifie, and ver- 
nacular name, the range in A ia and beyond, 
references to the original use of the ted name 
and to the standard works of Gould, Mathews, and 
other workers on Australian birds. A very useful 
appendix gives the derivations, ‘pronunciations, and 
ongin of all the scientific names used. The work 

to have been very bai and completely 
done, and, as it has been compil due consulta- 
tion with Mr. G. M. Mathews, who has worked 
intensively in this field of late yeers, the list may 
be regarded as authoritative. As such, it will prove 
1nvaluab]e to ornithologists generally and to museums 
in particular. ; 


PLANT GROWTH IN THE SEA.— The third number of 
the Journal of ihe International Counci for the Ex- 
ошон q the Sea, md by Dr. z 5. = and 

ublished ın eeps up the high 
алда тр жок ility of the first two 
numbers. The t issue contains an article on 
chemical factors concerned in exp ыр Жо дл R.G. 
Atlons, ада original papers . Jeepersen, Oscar 
Sund, апа C. Н. Roberts, hone observations on the 
rate of absorption of atmospheric oxygen through 
thin films of fuel oils show how rapidly may.occur, 
and indicate that oil pollution does not markedly 
slow down the oxygenation of sea water, although -t 
may be directly to marine animals, since 
all the oils tested were found to be toxic to fish. In 
the first article, Atkins correlates a large amount of 
information concerning chemical factors, most of 


which has been obtained during the past ten years, 
‘as may be seen from the biblio рт алаа 
references. Тһе information not been 


Е: together previously, and compilations of this 
kind are much wanted. point of general interest 
which has ansen from these researches is the great 
fertility of the sea; from changes in alkalinity and 
hydrogen ion concentration it ia calculated that the 
suspended 

the i 


organisms in the open water of 
pu el every summer use sufficient 
carbon dioxide in photosynthesis to produce 3 grams 
of dextrose from every cubic metre of water, or 250 
metric tons of dextrose over an area of 1 square kilo- 
inetre. This ds to the annual production 
of 1400 metric tons wet weight of vegetable plankton 
organina per square КЫШТ i i phosphate 
value which 1s confirmed by the amount of phosphate 
utilised annually. 
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STARCH FORMATION IN THE PRESENCE OF DIFFERENT 
SALT Ratios.—The real complexity ted to the 
investigator by ‘ calciphobe ' and ' calciphile ' vegeta- 
Hon is probably well indicated by some recent 
experiments by Dr. V. S. Iljin upon starch synthesis 
m the ce of salts of calcium and sodium 
‘Bullatin ds PEcole supérieure d’Agronomis, Brno, 
925.) Leaves of plants were immersed in weak 
solutions of maltose or glucose in the ce of vary- 
ing concentrations of chlorides of ium or calcium 
ind the concentration noted which brought starch 
formation to a standstll. Plants ing on soils 
5f high calcium content still continued to form 
starch in the presence of high calcium concentration ; 
эп thé other hand, even low concentrations of sodium 
за prevented synthesis. Halophytes, on the other 
hand, continued to form in concentrations 
of sodium up to 91593 M. Some species reacted 
ш this respect at definite salt concentrations quite 
irrespective of the nature of the soil on which they 
were previously growing, whilst other jes behaved 
quite differently when taken from rich or poor 
in calcium. Ijin concludes that we may not speak 
of 'phily' or ' phoby,' but only of the degree of 
tolerance of the plant to the injurious achon of some 
salt. A plant particularly resistant to such injurious 
action may be ара at a considerable advan 
in the struggle for existence in a sou in which 
salt in question is present ш a relatively high con- 
centration. ` s 


INHERITANCE OF MELANISM IN LEPIDOPTERA.— 
Heslop-Harrison (Journ. of Genetics, 17, І, 1926) 
continues the description and discussion of his remark- 
able experiments upon the inheritance of wing colour 
and pan in the lepidopteran genus Tephrosia. 
He finds that, in interspecific crosses between T. 
crepuscularia x T. bistortata, melanism, introduced by 
the latter, remains, as it does within the limits of 
a species, a Mendelian recessive, that the progeny 

two female characters (9 9) out of a bistor- 
data (female) х crepuscularia (male) mating are non- 
viable; that in back-crosses bistortata (9 9) 
and the two possible of the F eration g 
two male characters (d d), one of the 9 © dies; 
and that in the reciprocal crepuscularta( 9 ) x bistor- 
tata (d d) crosses, the sex-ratio among the offspring 
is undisturbed. , 


THE INFECTION or TREE ROOTS BY ARMILLARIA 
шкігка. — his root rot 1з one of the most serious of 
tree parasites and is usually assumed to enter through 
& wound. Considerable interest therefore attaches to 
the observation of S. M. Zeller (Phytopathology, 16, 
479-484, July 1926), who gives grounds for thinking 
that if ап infected root runs across а healthy root, 
even when both are of considerable , infection 
gradually to the healthy from diseased 
root, layers of dead flakes being sloughed off the 
surface of the healthy root as new cork layers are 
formed in the bark parenchyma. With prune trees, 
evidence has also been obtained of the entry of the 
fungus through the little collar around the base of 
the emergence of а branch root, presumably as the 
result of the rupture of the bark parenchyma of the 
parent root during the emergence of the lateral. 


DUE Жш Mind OF DIFFERENT МОЗАІС 
SEASES.—. portant upon this subject 
by M. N. Walker appears in Phytopathol (36, 
431-458, July 1926). Cross tion Suh the 
mosaic diseases of cucumber, tomato, and physalis 
confirms otber accounts as to the difference in be- 
haviour of the virus in the expressed juices of theee 
pl&nts; thus tomato and physalis juice withstand 
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ageing, dilution, etc., whist the virus of 
cucumber juices is much less resistant to such treat- 
ment as trying. On the other hand, the disease on 
tomato оша by injecting with cucumber mosaic 
shows usual properties of tomato mosaic, and, 
conversely, the disease on cucumber obtained after 
inoculatior from either physalis or tomato shows 
the usual great susceptibility of the extracted virus 
in cucumber juice. The conclusion would appear 
to be that the infective principle in each case was the 
same, and the differences in the p es of the 
extracted virus аге to be attributed to the properties 
of the juice of the host plant. 


A TERTIARY INTER-BASALTIC FLORA FROM WESTERN 
AXEXRICA.—Dr. Е. Н. Knowlton has studied the fossil 
flora of the beds of clay апа shale, named the Latah 
formation and found in Washington and Idaho 
(U.S. Geol. Survey Prof. Paper 140-4, 1926) These 
beds were formed by the obstruction of the inage 
due to the advance of the. t lava flows of the 
Columbian plateau, and are in places overlain by а 
later series of flows. The plants are unusually well 

and аге of interest aá affording evidence 

x on the age of the lavas. пае forms 
are recognised, which 51 are as species 
new to science, 25 as species found in other areas, 
and 18 are not named specifically. As а whole, the 


flora is modern in appearance, the oaks, elms, 
maples, ani plars being similar to certain livi 
forms. ium was one of the most abundan 


forms, and & Sequoia is also common, while Ginkgo 
is represanted by a few specimens. Most of the new 
are founded on remains of leaves, but & 
considerable number of remains of reproductive 
structures are present, some of which have not been 
ifically identified. The floras are regarded as 
owing affinities with those already described from 
beds of Miocene age The diatoms of the deposit are 
described by Dr. A. Mann, who describes i1 new 
species and some interesting twin forms. 


New THEORIES OF THE Мотнек-Коск oF CALI- 
TORNIAN PETROLEUM.—In any oilfield the point of 
chief theoretical interest is the original source of the 
oil and the character of the organic matter whence 
it was derived. Since I the generally accepted 
theory ascribed the bulk of ornian oil to Miocene 
diatomaceous shales, and the example has been used 
repeatedly to illustrate ап almost ideal mother-rock, 
and farther in advancement of the hypothesis of 
marine organic origin of petroleum. With the 
development of the great oilfields of the Los Angeles 
Basin, however, there has latterly- been some doubt 
raised as to the vahdity of the diatomaceous shale 
theory ; in fact, 1n one case, that of Santa Fé Springs, 
it would seem to be established definitely that the oil 

iginated in younger formations, namely, the clay- 

es of the Fernando group (Pliocene, since tis 
deepest well, drilled. to 7215 feet, was not abandoned 
until it was 2500 feet below the top of the nch oil- 
beanng sands, the last 1000 feet being barren beds; 
at the m. of the well some fossiliferous Fernando 


beds were proved, thus showing that the Miocene 
(Puente es had not been reached. It is reasonably 
argued that the great thickness of barren beds present 


in the lower part of the Fernando formation inhibits 
the theory of a Miocene mother-rock for the Santa Fé 
орип oil, since, had this older horizon been com- 
p 1n this respect, the Fernando sands would have 

successively richer in depth. The fact that 
Santa Fé Springs has been one of the largest oil- 
producing fields in the world (for many months in 
1923 ıt was giving а daily production of more than 
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42,000 tons of oil) is further ificant. Recent 
pepara of G. C. Gester, J. E. Eaton, G. E. Cunningham, 
and T. F. Stipp in Bulletins of the American Association 
of Petroleum на have done much to create the 

oubt of alleged oil-source in this region, in fact 
throughout California; but with the appearance of 
W: А. '8 Bulletin (No. ей on the Puente 
Hills Region (which includes part of the Los Angeles 
Basin), recently to hand from the United States 
оке! Survey, the alternative theory receives 
official support, and it is clear that we must prepare 
to modify considerably our faith in diatom-shales as 
ideal mother-rocks. oraminifera, not Diatomacea, 
are the prominent organisms of the Fernando beda, 
especially of the oil-measures. 


COEFFICIENTS OF EXPANSION AT Low TEMPERA- 
TURES.—Àn accurate knowledge of the coefficients of 
expansion of solids at low tem ture is vic d 
for testing theories of the sold state. and R. M. 
Bufüngton вла W. M. Latimer have obtained ex- 
pansion data for aluminium, copper, silver, rock salt, 
quartz parallel to the ical axis, and glass 
between 90° and 315° К, The Fizeau interference 
method was used, and a full description of the m- 
vestigation is published in the Jownal of ihe American 
Chemical Socwty for ber. The coefficients of 
expansion of the ine solids, which change 
slightly more rapidly than do the specific heats, 
ore zero at low temperatures, in ment with 

е prediction of Nernst. It was le, from the 
data on aluminium, copper, and silver, to introduce 
terms depending on the constraints between the atoms 
into the equation for the T of solids, and the 
EE monatomic solid métals are shown to 
be sati rily represented by the new equation. 


PHOTOGRAPHY AT Low PnzssunEs.—The May issue 
of the Memoirs of the үө Collage of Science contains 





3 paper by Osamu on the effects of low pressure 
on the sensitivity of the photographic plate. Two 
pieces cut from the same plate were enclosed in two 


compartments in a glass-fronted brass box. The 
Е in one of Ње compartments could be reduced 
that of o-005 cm. of mercury. The box was 
behind a rotating Hurter and Driffield wheel, the 
openings in which exposed strips of the plates for times 
in theratio 1, 2, 4, 8, 16, etc. to the t of a 50-watt in- 
candescent electric lamp of milky placed a metre 
away. The density of the-film after development 
for 3 minutes was measured by means of a photo- 
electnc cell and electrometer. In almost all cases 
the plates were more sensitive under reduced pressure, 
the effect bang P for slow than for fast plates. 
The reduction of pressure also reduced the tendency 
to fog. The greater part of these effects appears to 
be due to the of the emulsion, but воше part 
T pared by the removal of occluded gases under the 
uced pressure. У i 


VELOCITIES OF DIFFUSION IN GEL8.—The Science 
Reports о Tohoku Imperial University for July 
1926 contain a by M. Watanabé on the relation 
between the m velocity and the concentration of 
the diffusing substance. The equation K=mlogC + и, 
in which К 18 the value of d/A/f at the beginning of 
diffusion (4 being the tan the diffusion in time 
t), C the inal concentration of the diffusing sub- 
stance, and m and м constants, was found to hold at 
the of diffusion of a salt from solution into 
& gel contai a reacting substance. О. von Fürth 
and F. Bubanovic consider that the equation holds if 
K-logdA/i. For a limited range of.concentrations 
it is clear that both formule apply, and Watanabé 
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shows that this is due to the diffusion of the substances 
dissolved in tHe gel, which renders the resulta ın- 
accurate. When a colloidal reactant was used the 
formula d/4/t=mlogC +, was found to apply оте 
& wide nd of Еа while E and 
Bubanovic's reagion is limited to a few concentra- 
tions. Ina er paper in this journal the formule 
18 applied to the penile of experiments on the diffusion 
of mixtures of copper and zinc sulphate solutions. 


Tue RATE oF REACTION oF NITRIC OXIDE AND 
OxvGEN.—H. B. Baker has shown that carefully 
purified and dried nitric oxide and oxygen do not 
react; but under тшу conditions combination 
takes place rapidly, and W. A. Patrick and R. L. 
Hasche have жат) the effect of increased glass 
surface on the reaction velocity. In the Journal op 
ths American Chemical Society for September, Hasche 
describes further experiments in which the influence 
ofa -coated reaction chamber, and moisture, 
sulphur dioxide, and nitrogen tetroxide have been 
measured. It was found that moisture increased the 
speed of combination, and the decrease in velocity 
caused by the pa surface їз thought to be due 
to a decrease in the, amount of moisture. In the 
absence of water vapour, а od of induction of 
about то seo. was noticed at initia] partial pressurea 
of less than 14 mm. The effect of sulphur dioxide and 
nitrogen tetroxide was negligible. 


Heat Loss AND FRICTIONAL RESISTANCE IN AIP 
Currents.—The relation between the heat lost by æ 
hot surface when cooled by a current of air passing 
over it, and the frictional resistance experienced by 
the surface, has been ле to investigation by 
many research workers. early as 1874 Osborne 
Reynolds examined this question. That such в 
relation may exist a clear from the fact that 
both the frictional resistance and the heat trans- 
ference occur in association with the of 
momentum in the air in the neighbourhood of the 
surface, A further contribution to this subject has 
& in the Aeronautical Research Committee 

eport, R. and М. No. тоол (Н.М. Stationery Office, 
ts. net). In this paper Miss D. Marshall has recorded 
two distinct series of tests. In the first place a short 
heated section of pipe, 5 in. in diameter, was cooled by 
a current of air forced throagh it, the heat transmitted 
being estimated from the rising temperature of the 
air. In the second test, thin mngs of nickel heated 
electrically were supported in a wind channel, the 
transmitted heat being measured from the energy 
supplied to the ring. this latter case the effect 
of artificially roughening the surface of one of the 
rings was jally in igated. In common with 

vious ents, a considerable discrepancy is 
ound to exist between the observed heat transmissiom 
and that calculated from the measured surface 
friction, a difference of 20 per cent. being found im 
the case of the smooth rings. In the case of the 
roughened rings, however, fairly close ent 18 
found over a considerable range of . Thus it 
will appear that the effect of surface roughness is 
much greater than would be anticipated, the dimen- 
sions and form of the irregularities constituting quite 
an im t factor. The investigation must prove 
Mcr prd ТКМ а тэр inr ee Er 
friction of thin plates in the neigh hood of the 
leading edge, for these results are in fairly 
ent with the law of surface friction deduced by 
Blasius from Prandtl’s theory of the boundary layer. 
This agreement extends both to the law of variatiom 
of frictional reaistance with speeds and the actual 
value of the forces. 
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Progressive Lightning. 


R. N. ERNEST DORSEY (Jour. Frankisn Inst., 
201, pp. 485- 195, April 1926) in America, and Dr. 
ушр ae oy. Soc., A, vol. ІІІ, No 757, May 

d, have recently publish 

n E they have discussed from theoretical con- 
üderations the start and progress of a lightning flash, 
and in a recent number of NATURE (August 7, p. 190 
hese two authors discuss the question agam, an 
уеп if they do not arrive at opposite conclusions 
hey, nevertheless, are not by any means 1n accord 

So long ago аз 1900 I made some apparatus with 
+ view to obtain by раза means, if possible, 
юше evidence as to gressive character of 

e lightning flash; but i ore dealing with this I 
hink it well to refer the two authors to a paper by 
Dr Н. Н. Hoffert (Proc. Phys. Soc., о, 1890, pp 
к76-179) which appears to me to bear on the subject, 
ind which I think they have overlooked. Dr. Hoffert 
lesired to test an assertion which 
К had made in a discussion on a 
үш by Mr. Whipple (NATURE, 

y I6, p. 71, 1889), to the effect 

that very often the lightning flash 
was multiple; two, three, or many 
more succeeding one another very 
ашау along exactly the same path, 
ch I thought was obvious to every 
one, but the truth of which, never- 
theless, was not readily accepted. 
Ho therefore exposed a camera 
during a very heavy thunderstorm 
tn the direction in which the frequent 
flashes were seen, and kept it wagg- 
ting rapidly to and fro. far as he 
knew, he e the plate to a 
single flash only. In the 1 lace 
he obtained a triple paer of 
tho flash he Ыы ire 
images being widely y separated, The They 
are all identical in bearing 
out fally what I had said, but the 
photograph showed much more than 

; it 1з these other points 

that bear, so I think, on the later 
theoretical discussion. I have three 
prints which Dr. Hoffert gave me at 
the time, which are entirely untouched 

The print accompanying the paper is exceedingly 
faithful and true for the purpose of illustration, and 
Khere 18 а skeleton diagram with reference to which 
Dr Hoffert gave a very full discussion of all that 
xs shown. The point of greatest interest in connexion 
with the controv above mentioned is the almost 
certam conclusion that & flash within the cloud and 
terminating (or starting ? C V.B) at а point from 
which the main flash started ed this by a 
very evident interval The other point of interest is 
that this region remained luminous all that time and 
until the third main flash had occurred ; also that 
Һе more marked angles in the main flash, which 
may have been foreshortened rtons directed 
towards the camera, also remained luminous in the 
intervals between the three main flashes. These 
were more in the upper of the flash from which 
branches directed to the ground emanated, and 
the branches were far more conspicuous in the first 
of the three main flashes. The lower part was 
devoid of branches and of continuous luminosity. 
Reproduced herewith is one of Dr. Hoffert's prints 
(Fig. т), but I doubt if the more delicate features 
can be reproduced. - -It would be better added to Dr. 
Sunpson’s collection if it interests him. 
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Before describing my apparatus of 1890 I should 
like to refer to an observation which I made about 
the year 1876, as in a Life's observation of lightning 
the phenomenon then accompanying every flash 13 one 
which I have seen on no other occasion. It may 
have some bearing on the conclusions of the two 
authors. A storm one evening in the autumn had 
passed directly over the village of Wing in Rutland 
and moved away to the north, leaving a clear starlit 
sky above the thundercloud, ‘with the stars of the 
Great Bear in their lowest position far above. When 


` the storm was distant about ten miles and more, 


for every flash seen in the rain cloud and below, and 
simultaneous with it, there were one or more very 
slender flashes of typical lightning form from the 
cloud upwards and many times io iene as the usual 
kind of lightning below According to my recollection, 


these reached one-third or perhaps half-way towards 





Fig. І 


the stars of the Great Bear, and in one instance 
there were seven of these flashes going simultaneously 
into the clear sky. 

Coming now to the year 1900, I wished to obtain 
some experimental evidence, 1f possible, of the progress 
of the hghtning flash The impression that there 13 
a downward direction in a flash is very common, 
and occamonally observers believe one has an upward 
direction. Without paying too much attention to 
impressions of this kind, and yet not ignoring them 
altogether, I desired to make a conclusive test, and 
to get any information ible as to the beginning 
or to the progressive of the flash The 
scheme was to use a pair of identical camera lenses 
(specially selected for stereoscopic photography) and 
to mount these on a disc which could be rotated by 
hand rake gearing at any desired speed In the 
apparatus I then made I could drive them at any 
speed up to about forty turns a second. The lenses 
were four inches apart, centre to centre; the two 
images of a li eee then be сагпей in 
opposite direchons at any s а to about forty 
feet second, and if the of its 
len should be [жох бел d erence in 
time between the two ends of the flash of about 
хуфту second would be observable. If, for example, 


750 


the flash were:a vertical Hine and the lenses at the 
moment were one above the other, one image 
would be tilted in one direction while the other 
would be tilted in the other direction, and the more 
so the greater the duration. If the lightning were 
not at any part 'instantaneous, by which 1 mean 
if ıt lasted long enough for its image to be broadened 
—that is, тулуу Second or more—the two images 
would fade away, but on op sides, and the 
Sharp side wo still be a le for comparison. 
If the lenses should ha to be on the same level, 
then one image would lengthened and the other 
shortened, and measurements between well-defined 
kinks would show this. Similarly for other positions 
of the lenses there should be tilting in opposite 
directions and сар of length. If the duration 
of the illumination at each point in the flash should 
be sufficiently short the stereoscopic method of 
Observation seemed to promise to be most convenient, 
For this purpose it would be necessary to cut a print, 
taken from the rox8 чо ш ees to receive 
де тшше ‚ into two parts, an e the two parts 
зо as to bring the two images to stereoscopic distance, 
and so that the motion due to the lenses was parallel 
to the line joining the . 1f then they were 
maintained strictly parallel to their former pons, 
the effect of the movement due to the lensee, if 
apparent, would be to make the stereoscopic image 
appear to leave the plane of the paper; and owing 
to the extreme d of the stereoscopic sense, 
this might be as valuable а test as а micrometric 
one and much more convenient. . 

I made this apparatus in 1900, and carried it 
oo with B for ue СА the British коса 
тее at Glasgow О year, an y 
Ou hiana в modems wool view of еу 
flashes, but the eee para showed nothing 
at alll Tho I have i 
years, I still have not succeeded in obtaining any 
photo em It had been my intention to go on 
until I- get a result before describing the method, 
but аз I now have no window in London with a good 
sky view, and in my present house at St. Marybourne 
' in Hampshire, while I have all the sky there is, I 
have no 4 com ' storms such as we so often have 
in London. For twelve years I have not seen а 
storm in which the hghtning is fairly frequent and 
in one direction, which is what I mean by ' compact,’ 
&nd therefore if &ny results of interest are ever to 
be obtained in this way they must be some one 
else. If Dr. Simpeon thinks the method worth 
following, the apparatus with the xo x 8 double back, 
which it is made to take, is freely at his disposal. 
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In the case of а multiple flash on the same traci 
the different pairs of i ев would be at altogethe. 
different aximuths, and wheel of lenses migh 
well have made more than one turn between eacb 
They would therefore in no way clash when examined 
- There ight, however, be а marked difference 
between first and succeeding flashes if the firs 
showed any sign of gressive character. due tr 
theo tions by Drs. Dorsey and Simpson 
-The flash has left the whole 
conducting, and succeeding flashes therefore migh: 
well fail to show any such progression. 

There is one more experiment which I have wishe 
ш WS EODD. This is to fire a rockei 
towards or into a thundercloud when it is getting 
ripe for another flash. The ordinary display rockei 
would do perha ORDRE Е Таоа Were ISIN YE 
and its stick lightened should, however, prefe 
to make suitable rockets on purpose with perha 
an extra calibre of composition over the spindle 
and no head. Such & rocket would go at an immense 
speed to twice the usual height if undisturbed by 
lightnmg on the way, leaving a conducting trai o 
potash smoke and ions of every lund. Bix-or 
rocket (f inch) or a half-pound (г inch) would be 
the most convenient to use. pound rocke 
(1j inch) is more difficult to make, but it would be 
very asive, while a 3 Ib. rocket (1i ich), the 
largest within my ce, is too much of а> 
un erous in its descent to be 


If a photograph were obtained with the revolvinp 
lenses of a flash striking a rocket a good way up, the 
esp ueni quidc arena iudei ше. 
origin of the and this position would be obvious 
on the plate, as below this the lightning would nm 
doubt follow the rocket trail. 

Rocket-directed lightning also would be good fo» 
spectrum examination, as a prismatic camera couk 
be employed with certainty as to time and direc 
tion. Tige might be some indication of potassium 
in the below the rocket, and а great 
splash of potassium at that placé if the lightnins 
got inside and fired the remaining charge all a* 
once. 

To fire such a rocket, the only safe plan would b 
to pull a string lying on the ground and leading tr 
a striker at the rocket. No slow match would worl 
at the девей instant, and electric communicatior 
by wire would be too dan us. І am unable t 
make the rocket experiment as I am in a village о: 
thatched houses. 

C. V. Boys. 


The Detection of Icebergs. 


HOUGH navigation in iceberg-infested waters has 
been Pe opm from early times to be fraught 
with special dangers, it is only comperatively 
ue that attempts have been made to apply 
scientific methods to the detection of these floating 
dangers to navigation, Early whalers and explorers 
in Arctic and Antarctic waters met and surmounted 
these dangers without such assistance, but the present 
circumstances of sea travel in waters occasionally 
subject to invasion by icebergs are so different as to 
render special precautions necessary. Some of these 
circumstances are the in aze and of 
nger vessels, the replacement of wooden hulls 
steel, and the need, in the face of competition 
from rival steamship companies, to complete the 
voyages within scheduled times. The small ics 
* growler,’ floating almost submerged, is not only 
NO. 2977, VOL. 118] 


the most difficult to detect, but is also almost ar 
dan us an obstruction to modern steel ships ai 
the iceberg of large dimensions, which 1s likely to be 
more readily perceived even in a fog. 

The apprehension of the need for early warning о» 
the approach of the ice has been wo nini lively since 
the Titanic disaster іп 1912. This di led di 
to the formation of the International Ice Patrol, which 
now maintains a continuous patrol during the jœ 
season in the dangerous area of the North Atlantic 
This organisation is maintained by the United States, 
the countries chiefly concerned contributing to the 
cost in eo to ther shipping . Ai 
present the chief duties of the Ice Patrol are: The 
continuous locaton of ice endangering the shipping 
lanes, and diseemination of relevant information ta 


vessels approaching the danger area ; oceanographicall 
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work associated therewith; the investigation of 
various devices and aids to the location of casual 
icebergs, and of the waters of polar origin in which 


they are found. ә 

Tho ear iments of Profs. Barnes and L. V. 
King on the detection of icebergs by tem ture 
differences in the neighbouring sea water, Which were 
carried out with the assistance of the Canadian 
Government, seem to have been unsuccessful, since 
we find that attention 1s now concentrated on 
underwater echo methods of detection similar to those 
used for echo sounding. These methods formed the 
subject of а recent illuminating article in NATURE, 
May 9, 1925, p. 689. In the 1925 season an echo 
sounder of U.S. Navy type was tried by the Ice Patrol, 
and it was established that weak echoes could be 
obtained from a large iceberg in favourable circum- 
stances at a maximum of 2500 , the echoes 
being, however, first гей from the bottom of the 
sea. ' Growlers' and very small bergs did not reflect 
well under normal conditions. 

In the meantime, it is enco ing to note that the 
Canadian Government and the Council of 
Canada have afforded Prof. Boyle and his co-workers 
the financial and material assistance which has enabled 
them to institute a series of fundamental investiga- 
tions! on the properties of ultrasonic (high-frequency) 
sound waves in water. Some tests have also been 
carried out at sea. The investigations included the 
measurement of the energy in an ultrasonic sound 
beam in water by means of a torsion pendulum, 
together with the measurement of the energy reflected 
Krom various .materials, such as steel, various 
af rock, and ice immersed in the water. The la 
distribution of energy in the sound beam has also 
ee еш 

1 experiments been production o 
чао waves nae] tank ‘which were made 
»vident by the pattern formed on a tray by the dust 
af coal cinders which had fallen slowly through the 
acoustic en field above. This method of rendering 
visible the interference pattern due to the combination 
af direct and reflected beams has been utilised to check 
she values of the coefficient of reflection from different 
subetances by decreasing the energy output of the 


1 Trans Roy, Soo. Can, Third Senes. Vol 19, 1925, p. 167." Vrsoaalma- 
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transmitter until a definite pattern just failed to form 
in the case of each reflector. - 

The experiments showed that ice was; of the materials 
tried, the worst reflector of sound. This, indeed, was 
iin ach from the fact that the products (density x 
velocity of sound) for ice and water differ little 
from one another. The circumstance that ice in its 
natural condition contains a considerable amount of 
1ncluded air in the form of bubbles held under pressure 
will, however, tend to make the detection of icebergs 
by echo methods lees un ing than might be 
judged from calculations on the bass of the data 
relating to pure ice, while the variations 1n tem ture 
and ity 1n the water surrounding & melting berg 
must also be taken mto consideration. 

The final report details the results of some practical 
trials to determine the range of iceberg detection at 
sea by the use of a high-frequency sound transmitter 
fitted on the s.s. Montcalm, a vessel maintained by 
the Department of Manne and Fisheries of Canada. 
It was anticipated that the small transmitters used 
would enable echoes to be obtained from rocks at & 
range of about 1000 yards, and this estimate was found 
to be justified. Echoes from & medium-sized 1ceberg 
were detected at a range of only 250 yards, but echoes 
due to multiple reflections between the and the 
ship were observed in other cases at a ce of 
150 yards. In spite of this statement, 1t 1s clear that 
a very accurate measurement of time interval between 
echoes must be made before the explanation of the 
cause of the multiple echoes can be accepted. It 18 
stated that the tests, which were carried out in shallow 
water, showed that echoes from the bottom and sur- 
face of the sea were a source of disturbance up to and 
yond the time of arnval of the echoes from the 
iceberg. 

The results obtained by Prof. Boyle are promising 
in that more powerful ing & tus has 
already been constructed by him. er à reason- 
able increase in power permit detection of the 
smaller icebergs апа ‘ growlers,’ which must be 
considered the most dangerous types of ice, can only 
be decided b ee pi y ts at sea. 
In view of the attitude already displayed by the 
Canadian Government and by the Research Council 
of Canada, there is room for little doubt that Prof. 
Boyle will be enabled to continue his in tions 
to & point which will decide whether the directional 
high-trequency, or the relatively non-directional low- 
frequency, sound beam is bettet adapted for the 
detection of floating ice. C. S. W. 





The Total Solar Eclipse of January 14, 1926. 


A JOINT meeting of the Royal Society and Royal 
Astronomical Society was held at Burli 
Чопве, London, on Thursday, November 11, to dis- 


xccount of the coronal посе obtained by various 
xlipse expeditions in past sent out from the 
Royal Observatory, Greenwich. In addition to the 
vell-known changes of form with the solar cycle, he 
»unted out the close connexion of certain promin- 
mces with arches in the corona, and also certain 
changes detected as taking place during an eclipse, as 
een from a comparison of plates en at widely 
Listant stations. 

Mr. C. R. Davidson gave an account of the instru- 
aental arrangements made for the Sumatra observa- 
tons (see NATURE, February 27, P 306), and of the 
hief results obtmned from it. study of the ob- 
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jective- obtained by Col. T. Waley Cohen 
with a camera of 38-foot focal length, and by Dr. F W. 
Aston with в 19-foot camera, gives the heights to 
which the different elements can be traced, the ob- 
served heights being in general accordance with 
previous results. The coronal rings show evidence of 
mtensification in the neighbourhood of several pro- 
minences; the brightening does not quite coincide 
either in position or in form with the prominences, 
but some close relation seems to be indicated. The 
plates taken with the Grove-Hils fint sht- o- 
scope do not go beyond the oxygen triplet at à 7772. 
The di stain failed to work satisfactorily idee 
the conditions of heat and damp prevalent in Benkulen. 
The wave-lengths of the two coronal lines 1n the green 
and the red were determined as 5303-4, 6374 1 I A.U. 
The flash spectrum obtained by Mr. Davidson with 
the Grove-Hills ae ' Blit-spectroscope extends 
down to à 3066. e lines have been measured and 
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grouped in series, where the data are available. In 
the coronal spectrum obtained with the ваше instru- 
ment, the lines from a high prominence, which also 
- appear on the plate, gave an excellent scale for the 
coronal wave-lengths. These have been determined 
as 3387 95, 3454-11, 3601 оз, 3642-87, 3800 77, 
3986 82, and 4086 30 LAU. e relative brightness 
of the lines of the corona oes from the уаз Toona 

evious eclipses, but it is easily apparent e 
lines. themueiver differ in the. distribution of intensity 
with height above the sun’s limb. 

Mr. ‘Stratton gave an account of the photometric 
work which has been dqne, by the kind permission 
of Prof. L S. Ornstein, by Dr. Minnaert and himself 
on the ultra-violet slit-spectra with the aid of the 
Moll spectro-micro-photometer at the physical 
laboratory at Utrecht. The trustworthiness of the 
actual measures of intensity of the lines have been 
tested by examining certam multiplets which have 
een found to have relative intensities in close accord- 
ance with their proper valuee., The intensity of the 
К line has been measured at eight different heights 
and a satisfactory accord found over a range 30,000 
km. to 100,000 . of height with the theoretical 
value calculated by Mr. P. A. Teylor from Prof. E. 
A. Milne’s theory of the chromosphere. The coronal 
lines also have been measured for intensity at different 
heights, and curves шан connecting the intensity 
with the height. e lines were divided into three 
well-marked groups; the extreme groupe confirmed 
the'results found some years ago by Sir Norman 
Lockyer through a study of variations in the coronal 
rings from different sources. Attempts have been 
mane from a study of line intensities to determine 
the temperature of the sun at different levels. In the 
Balmer series an application of Schródinger's formula 
has given a temperature which decreases as the height 
above the sun’s limb decreases. The temperatures 
deduced cannot be accepted, but what the observa- 
tions gave was a measure of the уе at lower 
levels in the chromosphere of the lines 1n the Balmer 
series corresponding to the atoms with the larger 
orbits. This weakening was to be from the 
increased ultra-violet radiation from the sun streaming 
through these lower layers; its extent has now been 
measured: Balmer lines from H3 (6) to Н 29 have 
been used in this work. The hydrogen continuous 

which extends towards the violet from the 
head of the Balmer series has also been examined. 
From thi a measure of the temperature (the distri- 
bution of the velocities of the electrons) was poesible. 
The value thus found, 1700? К. at 8000 km. height, is 
too low, as checked by & cross-determination from the 
relatrve intensities of certam ionised titanium lines 
at that same level and in the low level of the flash 
. One further result of interest in the 
photometric work is а study of the continuous 
in the low corona or high ргопппепсе at a 
height of 20,000 km. In agreement with the result 
obtamed by Deslandres in 1893, this continuous 
spectrum w compared with that of & black body 
ave a lower temperature than the sun’s temperature. 
The result is consistent with Ludendorfs recent 
work on the distnbution of intensity ın the continu- 
ous spectrum of the corona, which he finds to be un- 
altered from that of the sun. But Ludendorfi' 
results come from much higher layers and are con- 
sistent with the light being scattered by electrons. 
- The suggestion 18 t at the lower be deta concerned 
the light is, partly at least, affected by Rayleigh 
scattering from atoms. 
Prof. Ornstein raised the point whether a formula 
due to Miss Bleekers which fits many laboratory 
spectra need be rejected because when applied to the 
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Balmer series it gives a negative temperature. This 
is very little different in reality from the extremely 
low temperatures given by the Schródinger formula. 
Both formule e it clear that some disturbing 
factor is affecting the relative intensities of the lines, 
which clearly do not corr nd to thermodynamical 
equilibrium. He welcomed the co-operation in this 
work of physicist and astrophysicist. : 

Dr. Minnaert dealt with the problem of com 
intensities at different wave-lengths and urged the 
necessity of extending our knowledge of a trust- 
worthy curve of the intensity of the solar radiation 
for different wave-lengths. Abbot has not used 
sufficient resolving power to meet t uire- 
ments of spectrophotometers, and H. H. P tt's 
Е needs lo: белеп more towards the ultra- 
vio t is desirable that astrophysicists li in 
suitable climates ahould make further у by 
photographic methods, 1f full value is to be obtained 

m future eclipse records. 

The president of the Royal Society, Sir Ernest 
Rutherford, expressed his appreciation of Mr. David- 
son's beautiful photograph of tbe Balmer series and 
of the kind co-operation of the Dutch scientific 
workers in reaping the fruit of the eclipse expedition, 
their own tion havi failed through bad 
weather conditions. It is the time that intensity 
measures have been made on eclipse spectra; and the 

ty of this has been due to the work of Prof. 
in and his colleagues at Utrecht. 

Prof. Newall expressed t pleasure at hearing 
from the Astronomer Royal that . Wesley's draw- 
ings of the corona are to be reproduced, and added his 
view that Mr. Davidson's ultra-violet spectra are 
the best yet achieved in eclipse work. Но, too, 
welcomed the co-operation with the Dutch physicists 
and astrophysicists. 

Prof. Fowler admiration for the photo- 
graphs, and pointed out with what refinement the 
adjustments must have been made The photo 
graphs seen that day were remarkable for the largt 
size of the solar megs and they should add consider 
ably to our knowledge. Не was interested to hean 
ested relation between the corona 
intensity and the prominences, as there 18 no evidenct 
for it in earlier echt . The increased accuracy o 
the wave-lengths of the coronal lines should help ir 
the further investigation of their source. What и 
now required 1s higher resolution and more powerfa 
instruments. Longer ure isn , and thi 
could be obtained by working on the edge of the bel 
of totality or even outside ıt. 

Prof. e pointed out that the theories bein; 
tested at this eclipse are all of v recent growth 
Prof. Ornstein must feel gratified t his contribu 
tion is bearing fruit so soon It 18 possible that som» 
of the theories of solar physics will need to be revised 
He was much interested in Mr. Taylor's results. Г 
is clear that radiation pressure must play its full par 
in supporting the atoms at high levels 11 the chromo 
sphere reaches the heights indicated. The low tem 
peratures found at the lower levels of the suh onb 
indicate that the fraction of the more highly excite: 
atoms there is less than it would have been if th 
atmosphere had been in thermodynamical equih 
brium If the distribution of intensity in the con 
tinuous is due to atomic sca , then i 
looks as though the prominence must consist of : 
mass of material thrown out with a comparativel: 


vom d 

. R. H. Fowler suggested that it is the laws of : 

peer gas that are at lower levels rather tha» 
ose of thermodynamical uilibrium. He . ha» 

made a rough numerical estimate of the falling off c 


&bout the su 
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intensity of lines of the higher quantum numbers and 
compared it with Urey's correcting factor. That 
will account partly for the result expressed in terms 
of the parameter, T, as indicating a lower tempera- 
ture 


Prof. Lindemann supported the view that the 
future of eclipse work j^ with photometry rather 
than with the determination of ке In 
discussing the continuous light, tbe Hity of 
light-scattering in the instrument should be borne in 
mind. He would like to see a negative temperature 
gradient in the sun, such as might fit the demands of 
convective equilibrmm, 





Dopes and Detonation. 


WE have received & copy of the Air Ministry 
Reports and Memoranda, No. ro13, by Н. L. 
Callendar, К. О. King, and C. J. Sims, published by 
H.M. Station Office. The primary object of the 
in tion which 1s described was the determina- 
tion of the or pes actions that delay or vent 
detonation in the cyhnder of an internal combustion 
engine. 
e addition to petrol of non-detonating fuels, such 
as benzene, has long been familiar as a means of 
checking the onset of ‘ pinking’ ın a high-compression 
engine. In the case of benzene a large addition 1s 
required, alcohol and toluene are more effective 
than benzene by about 50 per cent, though they 
Ha appear to act mainly by dilution of the original 
el. 

There are, however, other classes of substances, man 
times more effective than toluene, the action of whi 
cannot be explained by dilution. Thus, in the case 
of lead ethide, the addition of 0-25 per cent. by volume 
is nearly as effective as roo per cent. of toluene. 
Nickel carbonyl shows а similar order of effective- 
ness. 

The action of such ' dopes' must evidently depend on 
some specific property requiring further investigation. 
It has been shown that the heavier paraffins, on 
account of their high critical temperatures combined 
with low critical pressures, are exceptionally liable to 
үл in the form of nuclear drops, which serve as 
oci of simultaneous ignition by E pene owing to 
their low ignition temperature. e marked effect 
of pressure in promoting detonation is explained b 
the rapid increase of nuclear condensation wi 
increased density of charge. The action of a dope- 
in delaying detonation 18 to ' infect ' the nuclear drops 
in such a way as to delay their ignition. The fact 
that these drops form a small percentage of the whole 
mixture helps to lain the possibility of a relatively 
small quantity of the dope being effective. It has 
been shown that lead ethyl and nickel carbonyl, two 
of the most effective m ic dopes, when mixed with 
petrol residues, decompose rapidly at temperatures 
above 200? C, depositing & film of metal on the 
surface of the liqud. This metallic film would tend 
to reat es Кэм ыны, from oxidation, and 
wo o own their temperature b 
reflecting eaten Y 

Organic dopes, such as methylaniline and xylidine, 
have the advan that much higher compression 
ratios can be employed than in the case of metallic 
do without risk of fouling the engine with 
deleterious deposits. On the other hand, much 
aks quantities are required than in the case of 
1 ethide. ra id dopes probably act mainly by 
the dilution of the nuclear drops, which ге m 
а rise in the ignition temperature; but the chemical 
reactions which may occur are very complicated and 
cequire further investigation. 
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University and Educational Intelligence. 

CaxBRIDGE.—Honorary degrees are to be offered 
to the Maharajadhiraja Bahadur of Burdwan, the 
Right Hon. W. L Mackenzie Ar (Prime Minister 
of the Dominion of Canada), the Right Hon J С 
Coates ime Minister of the Dominion of New 
Zealand), and to Mr. W. T ve ident of 
the Executive Council of the Irish Free State). 


Amo those elected to the Council of the Senate 
are Sir H. K Anderson, Dr T. C. Fi trick, Prof. 
A. С, Seward, Mr. Т. Knox Shaw, and . F. J. M. 


Stratton, Мг. R. Е Prestley, Clare College, assistant 
registrary, has been elected of the general 
board of the faculties, a body that is to be elected for 
the first time on November 30. 

Mr.W Н Florey, lately бп Lucas Walker Student 
and Rockefeller Research Fellow, has been elected to 
a fellowship at Gonville and Caius College. 

MANCHESTER.—The Council has made the following 
appointments: Dr. Wilham Susman, to be lecturer 
in morbid anatomy and histology; Mr C. J. Polson, 
to be assistant lecturer in chemical pathology „ Mr. 
A.M Downie, to be assistant lecturer in bacteriology , 
Dr F A. Mason, to be lecturer 1n tinctorial chemistry 


and dyestuffs; Mr. Arthur Riley, to be assistant 
lecturer in textile engineenng, . F. W. Bailey, 
lecturer in p i 


oe 
Dr. Ivar Waller has been awarded an honorary 
research fellowship in physics. 

Dr. James A. Bowie been appointed Director of 
the Department of Industrial Administration in the 
Manchester College of Technology. After the War, 
Dr. Bowie was appointed lecturer at the College, 
where he devoted i attention to industrial relations 
with special reference to problems of wages, profit- 
sharing, and copartnership. 





THE Universities of South Africa form the subject 
of an article Prof. H. Clement Notcutt, of the 
University of Stellenbosch, in the October number of 
the University Bulletin (issued by the Association of 
University Teachers). It is pointed out that whereas 
the Act of Parliament which brought the Union mto 
existence provided that the English and Dutch 
languages should both be “oficial,” Afrikaans, 
which differs from the Dutch of Holland both in 
vocabulary and in syntax and ıs the home language 
of a large part of the inhabitants of Dutch descent, 
has recently been given by Parliament the same 
status Consequently there are now three official 
languages In the schools, English and Afrikaans 
are taught with the intention that all children of 
European descent growing up in the country shall 
have an adequate knowledge of both languages, but 
there ıs an ever-present danger of their failing to 

uire the power of using either with that exactness 
which 18 n for clear thinlang. Prof Notcutt 
might have added that the prestige won for Afrikaans 
has reacted unfavourably on the ttion of Dutch, 
and a movement ired largely by enthusiasm for 
maintaining the Netherlands connexion and cherish- 
ing the traditions handed down from the omginal 
Dutch settlers is in fact tending to estrangement, 
for the Dutchmen of Holland cannot, generally 
ing, find time to learn Afrikaans, nor can the 


Afnrikanders s for Dutch so much time as they 
could before kaans became a literary and official 
language. It 1з estimated that a higher proportion 


of the whe population is attending college or uni- 

than in Great Britain or any of the other 
Bri Dominions. A noteworthy charaptenstie of 
South African university students 1s their devotion 
to ‚ in which res they resemble the students 


of ord and Cambridge rather than those of the 
other English universities. 


+ 
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Contemporary Birthdays. 


November 20, 1851. ` Prof. John Merle Coulter. 

November 21, 1866. Sir John Carruthers Beathe. 

November 22, 1868. Sir Thomas H. Holland, 
K.CSI.KCIE. F.RS. 

November 22, 1875. Prof. L. N. С. Filon, F.R.S. 
^" пеген 23, 1864. Dr. P. Chaimers Mitchell, 


November 26, 1851. Prof. J. Cosar Ewart, F.R.S. 





Prof. Сосітев, botanist, was born at Nimgpo, 
China, and he was educated at Hanover College, 
U.S.A. Early in his career, when only twenty-one 
years of age, he was botanist with the United States 

. Geological Survey in expedition work in the Rocky 
Moun Afterwards he returned to his old 
college, becoming of natural sciences ; next 
he accepted the of biology im Wabash College. 
President, and professor of botany in Indiana Uni- 
versity from 1891 until 1893, he has been, since 1896, 

rofessor and head of the d ent of botany in 

e University of Chicago. e is a member of the 
National Academy of Sciences, Washi n and of the 
National К Council; and a foreign member of 
the Linnean Society of London. 


Sir J. €. BEATTIE, a graduate of the Univermty of 
Edinburgh, studied also at Berlin and elsewhere 
abroad. Professor of physics in the South African 

^ College, Cape Town, from 1897 until 1918, he is now 
vice-chancellor and principal of the University of 
Cape Town. In 1909 (collaborating with Prof. 3. T. 
Morin) he золе successful issue a magnetic 
survey ot South 

Sir Tuomas HorraNp, Rector of the Imperi 
College of Science and Technology, recer his 
scientific training at the R Co of Science, 
South Kensington. He joined the Geological Survey 
of India in 1890, and was appointed professor of 
geology &nd mineralogy in the Presidency College, 

cutta, in 1893. From 1903 until 1909 he was 
director of the Geological Survey of India. Деши 
to d he became professor of geology ап 
min ey in the pne Manchester, DOCE 
the ү! ог nine years. Geological Society о 
London awarded him its Bigsby medal in 1913 in 
recognition of eminent services rendered to geology, 
more especially during his tenure of office in India. 
Sir Thomas 18 chairman of council .of the Royal 
Society of Arts. 


Prof. FiLoN has been Goldsmid professor of applied 
mathematics and mechanics in the Uni ty - of 
London since 1912. Born at St. Cloud, France, he 
was educated at University College, London, and his 
energies, in the past and present, have centred there. 

Dr. CHALMERS MITCHELL was born at Dunfermline. 
He graduated at the University of Aberdeen and 
Christ Church, Oxford, studying as well at Berlin and 
Leipzig. Since 190 he has been secretary of the 
Zod cal Sóciety of London. Dr. Mitchell made 
notable contributions to biological science, and has 1n 
addition promoted wide interest in scientific 
generally by numerous articles and other works. 


Prof. J. Соѕвлв Ewarr was born at Penicnik, 
Midlothian, and graduated at the Univermty of 
Edinburgh. Sometime occupant of the chair of 
natural hi in the University of Aberdeen, he 
returned. to burgh in 1882, becoming Regius 
professor of natural . Prof. Ewart has speci- 
ally studied fiahery questions; whilst he has written 
many critical mem on the development of the 
horse and on animal heredity. 


NO. 2977, VOL. 118] 


NATURE 


[NOVEMBER 20, 1926 








Societies and Academies. 
А LoNDON.. d 
The Physical Society, October 22.—Ernest Wilson : 
The corrosion products and mechanical properties. 
of certain light aluminium alloys, as affected by 
atmospheric exposure. iments have been made 


'upon the electrical conductivities, the corrosion 


products апа tensile properties of bigh. paniy alu- 
minium, and certain t aluminium alloys, which 
have been exposed to London atmosphere for a 
period of twenty-four years. The elements concerned 
are copper, nickel, manganese, and zinc in varying 
amounts up to a few per cent. There is also a note 
on the corrosion products of high conductivity copper. 
—M. C. Johnson: The distribution of intensity 10 a 
positive ray spectral line (Part 2) The distribution 
of velocity among the particles contributing to the 
* moving ' spectrum is compared with the distribution 
of velocity in tive rays measured by the electro- 
magnetic method and ,with some investigations of 
eben rer d and Dopel The appearance of the 
many-lined spectrum of hydrogen in the ive 
rays, and the ratio of intensity of the ' mo ' and 
: ing ' is also considered. The inverse 
square law of probability of electron capture, and 
some consequences of the work of Wien and Rüchardt, 
are the most likely controlling factors in the several 
phenomena. 


Optical Society, October 28.—R. Kingslake: The 
analysis of an interferogram. It has been frequently 
suggested that it should be possible to analyse 
ma atically the interferometer pattern produced 
by a lens, ın order to obtain a measure of the aberrations 
from the coefficients of the terms in the various orders 
ort ane de siot Mn е түнкү Rue 

int on the interferogram, opti th difference 
Б whidh celative to tho central. Te tof the ш 
known at once by counting the íringes Results 
obtained by this method do not agree well with those 
obtained under identical conditions by the oblique 
Hartmann test.—T. Smith: The stationary value of 
axially etnc functions 2). Alternative 
methods to those described in І of constructing 
a series representing the stationary value of a given 
function are developed and apphed to evaluate all 
the terms not involving powers and products of the 
coefficients of the function higher than the eleventh. 
The formula m its optical applications enables the 
firet E monorythmic aberrati of а symmetrical 
optical instrument to be dete i - 


Mineralogical Society, November 2.—L. J. Ѕрећбег : 
Ш Schultenrte, а new mineral from uth-West 
i The colourless platy crystala from Tsumeb 
are monoclinic ‘(a:b:c=0- rad arbre B=84° 36° 
and gave on analysis by E. D. Mountain the formula 
PbHAsO,. They are identical with repared 
artificially by the late Baron A. de Schulten in 1904 
(see NATURE, Sept. 18, 1926, p. 411). (2) Aramayoite, 
a new mineral from Bolivia. is was found im 
1925 in a silver-tin vein in the Animas mine^at 
Chocaya. It shows a confused te of cleavage 
lates with iron-black colour and brilliant metalhc 
Е In addition to Ње perfect basal cleavage 
there are also ‘good cleavages followmg a stee 
tetragonal pyramid. The mineral із pseudotetragonal. 
Analyses by T. B. McGhie and by E~D. Mountain. 
ive th 


e formula Ag(Sb, Bi)S,—K. Yardley: (1) 
X таў examination of aramayoite. Some photogra 
taken with the beam dicular to the ect 


basal cleavage (ooi) show no pami: powder 
photographs also show that the tetragonal! symmetry 
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apparently indicated by the cleavages does not 
actually exist. Ionisation spectrometer data reveal 
the tnclinic nature of the mineral and give a complete 
crystallographic description : а= 5-672 A.U., b= 5-688, 
с= 5:623; a= 86° 55’, В= 90° 53 1:793? 18’. The 
structure is pseudo-tetragonal with two molecules of 
ARIS. Bi)S, in a minimum cell (2) The structure 
of deleyite and of prepared ZrQ,. The natural 
form of ZrO, is monoclinic with four molecules in the 
unit cell Ionisation spectrometer measurements on 
& single crystal and powder photographs both indicate 
а distorted CaF, ement of the ions. The 
structures of tbree specimens of the mineral from 
entirely different sources are practically identical, 
except for shght variations of due to the 
presence of impurity. Powder куке of ргө: 
pared zirconia from two distinct sources are almost 
identical with those of baddeleyite and show that 
prepared zirconia i18 also monoclinic and not (as 
previously stated) tetragonal——W. Binks: e 
crystalhne structure of mrcon. X-ray examination 
of zircon shows the structure of zircon to correspond 
to the space group О. The unit cell containing 
eight molecules ZrSiO, has dimensions a- 9:30, 
£2 5:93 AU. The silicon and zirconium atoms form 
two interpenetrating face-centred lattices, and the 
oxygen atoms are arranged tetrahedrally around the 
silicon atoms. The structure has some resemblances 
to that of anhydrite (CaSO,). 


Society of Public Analysts, November 3.—W. К 
Schoeller and' C. Jahn: Investigations into the 
analytical chemistry of tantalum, niobium, and their 
mineral associates (vi) The precipitation of the 
earth acids by sodium compounds. When tantalic 
oxide із fused with potassium carbonate and the 
solution of the mass treated with sodium chloride, 
4:3 sodium tantalate is precipitated. Niobic oxide 
treated in the same manner yields 7:6 sodium 
niobate. The precipitates are dense, crystalline 
powders. Sodium tantalate and niobate are de- 
composed by dilute acid. The quantity of the latter 
is proportional to that of the alkali in the precipitates 
This reaction was applied to the indirect volumetric 
detetmination of the earth acids in the mixed sodium 
salts, but the end-point could not be ascertained with 
sufficient sharpness with colour indicators.—A. E. 
Parkes: A simple method of testing for sulphites in 
foods. The food (if not a ah is mixed with water 
and placed with fragments of marble and dilute 
(about 2N) hydrochlonc acid in a conical flask, closed 
with a rubber stopper bearing a small thistle funnel 
bent twice and having a small bulb on each limb 
The funnel contains a few drops of dilute (o-o1N) 
iodine solution and dilute barium chloride solution. 
After evolution of carbon dioxide has ceased, the 
flask is heated, and, in the presence of a sulphite, the 
colour of the iodine in the funnel is ed and 
the рата becomes opalescent (barium sulphate). 
The test may be made approximately quantitative.— 
J W. Haigh Johnson: A спі Teview of the 
methods of analysing waters, sewages and effluents, 
with suggestions for their improvement Present 
methods yield results which are often inconsistent 
Recent modifications in treatment have 
greatly increased the amount of ni oxidation 
products. Com & the Wanklyn, Kjeldahl, acid 
chemical, and biological processes, the first is too 
vague, whilst the acid chemical test yields only а 

of the result obtamed biologi . A method 
of combining the Wanklyn test aad the alkaline 
oxidation method is described, and suggestions are 
made for improving the Kjeldahl test and for the 
biological determination of absorbed oxygen 
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PARIS. 


Academy of Sciences, October 18.—G. Bigourdan : 
The equations of diverse origins, which may affect 
the dulum corrections C, ado at the Bureau 
International de- l'Heure (B.l H., year 1925 
Marin Molllard: The dimorphism determined in the 
gall of Mihiola Fags by a secon ite. Some 
oak galls from: the forest of Fontainebleau were 
observed to differ in shape and other characteristics 
from the normal gall, and this has been shown to 
be due to another parasite, identified by Ch. Ferrière 
as Secodes coactus Similar bave since been 
observed in abundance in other parts of France, 
Normandy, Brittany, Savoy —Charles Richet and 
Oxner: e accommodation of salt-water fish to 
supersaturated waters. A study of the effect on 
Sargus Rondeleti of a gradual increase in the pro- 
portion of sodium chloride in the water. This fish 
could support a salinity 37 per cent. above the 
normal, but a diminution to I cent. below the 
normal caused death. J. Costantin: The variability 
of living beings according to prehistonc man —Ch. 
Depéret: The neolithic layer of Glozel (Allier). 
Some doubt has been thrown on the authenticity of 
the objects found at Glozel: the author’s own 
excavations and observations confirm the view of 
Morlet that the find 1s authentic, and of extreme 
unportance —Léon Guillet and Albert Portevin: 
The influence of the chemical composition of alloys 
on the possibility of making castings.—E. Bataillon 
and Tchou Su: Activation and rectification in the 
parthogenesis of the echinides by hi шс solutions 
alone.—Paul Alexandroff: The dimension of closed 
ensembles—Léon Pomey: Partal differential equa- 
tions and linear in ifferential equations with 
an infinity of vanables—-Leonida Tonelk: The 
double series of Fourier.—G Cerf. The characteristics 
of m differential equations of the first order — 
An Roussel: Certain isoperimetric problems.— 
H. Galbrun: The propagation of a sound wave in 
the atmosphere.—À. Toussaint and E. Caraíoli: 
The theory of supporting wings—A. Dauvilller : 
The discovery of the characteristic О and N series of 
low frequency. Spectrographic joining of the X-rays 
and the extreme ultra-violet. Utilising a thorium 
filament prepared by M. de Boer, good spectra have 
been obtained with 25 mulhamperes at 2800 volts. 
These show the pure low frequency spectrum of 
thorium, consisting of the characteristic N and О 
radiations. The hne r21 A U. approaches the optical 

obtained by Millikan in the extreme ultra- 

violet (limit of aluminium, 136 A.U.).—H. Pilon and 
A. Laborde. The immersion of metals in homo- 
geneous media opaque to the X-rays. 
of radiographic methods. The method suggested 
consists 1n immersing the metallic body in a homo- 
eous saline solution the absorption co-efficient of 
which, for the X-rays used, is nearly that of the 
metal. Some suitable solutions are given: for 
aluminium a 35 per cent. solution of barium chloride, 
for iron, barium iodide (159 gm. 1n тоо c.c. of solution), 
for copper, the same barium iodide solution Under 
these conditions discontinuity in the metal is very 
clearly shown —Jean Bouldoires. The transforma- 
tions undergone by aluminium bronzes. Results are 
given of сеа analysis, measurements of resist- 
ance and micrographic study of aluminium bronzes 
submitted to varying heat treatment —Georges 
Delbart: The magnetic eability of cold - drawn 
8teels.—Emile André sud Mile. Th. Frangois. The 
saturated fatty alcohols of the oil of the sperm 
whale and of blanc de balewws.—Guy Emschwiller : 
The action of magnesium on methylene iodide. 
takes place 


Improvement 


756 


NATURE 


+ ` 


[NOVEMBER 20, 1926 





in two directions, one giving ethylene, the other 
the magnesium compound I, ТЬе latter 
methane on water.—Alfred 
ане The extension of the Weald in the 
north of France.—AÀ. Maige: Observations on the 
корсен in the cotyledons of the pea.—F Henri- 
: jos signification of the electrocardiogram.— 
ené ны: ae Raymond Hamet: The circulatory 
action of pseudo-pelletierine.—H. Barthálemy : Com- 
parative influence of the pH and the saline con- 
centration on the duration of survival of the 
to£olds of Кама .—Mme. Anna Drzewina and 
Bohn: e activation by light of the effects 
of silver on Convoluta. The destruction of Convoluta 
by metallic silver in water is Рену dependent 
upon light. In a strong light the poisonous action 
is mu more rapid.—René Fabre: Cholesterol 
allophanate and its use in biological- chemistry. 
The p tion and properties of cholesterol allo- 
phanate is described : 1t may prove useful in various 
roblems іп biolo ану. — Constantino 
rini: The action of В iyphosws on milk. 





" 


Diary of Societies. 


SATURDAY, Мотживив 20. 
Berrian Nrootogica, BoorxrY (at URINE Aig: a ehe nia ax —W. Lm 
Ivimey Oook: The Genus Lagniora. —Pro 
Soredis of the Lichan Рец. —W J Meier Ап Канаа 
Бош тав causing a Disease of Narcissus Leares.—X. А. Roach: On 
the Nature of Disease Homstancs in Planta, with Bpecial Refarence to 
Tiat NE OS ee ee Lorrain &mith: А New Family of 


Бот, Важттл кү [eerrrors (at Town Hell, Colchester), ab 11 ax —Dis- 
Rheumatism 


cusmons on tug m School Ohildren and The Plan and Design 
of & Public Elementary E MON * 
Norra or Wronawp 


TIwerrruta MExORAXICAL HyOINEERS 
.(Amsocmies and Pepe en i) (et Kenia Pai N 
аре Н. Booth: мон зашо beat 
Вол, Іяатттуттои or Оавлт BartAIX, at 5. Вет. Н. М. Walker: The 
Stady of History (8). 
UrerrroTS 


or Ваттан ЁКосиратиыше (Lancashire Branch, Junior Section) 
t of Technology, Manchester), ab Sari: Goodger. The 
а 


HULL Association оғ Irons (at Technical Оо Hull, at Y.16.— 
Dinermann : Starters for Alte nating. otors. 


PHiOAL Bocrwrr (in. Cavendish Laboratory, Cam- 

badge), at 4X.—Dr H W B. г Оп the Polarmhon of 

ttod from a Discharges Tube in а Magneto Field.— 
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Science and the Press. 


UDGING from the Press reports of the Oxford 
meeting of the British Association, it is obvious 
that there is a considerable variety of opinion among 
editors regarding the appreciation of science among 
their readers. Some pander to the kinema mind and 
attempt to make the news which they have obtained 
from в news agency attractive by giving it captious 
titles such as “ Why Mosquitoes Prefer Blondes,” “ Are 
Bald Men Brainiest? " “ Bobbing Eases the Mind,” 
or seize upon a chance illustration regarding the frayed 
edge of a collar as a pretext for the assertion that 
science is rediscovering what every woman knows. 
Others evidently care for little except the sensational 
or ultra-controversial subjects, giving the greatest 
prominence to speculative fields of inquiry and ignoring 
the substantial advances which have been made in 
knowledge during the past few years. І 
It is most gratifying, however, that there are now 
many editors who have become aware of the increas- 
ing demand for accurate presentation of facts as stated 
by the masters of science, and tend to leave their 
readers to draw their own deductions from the facts 
presented. As might be expected, these editors show 
& nice sense of differentiation between the 'givers' 
and the ‘takers’: between those who take every 
advantage of the facilities afforded at the meeting of 
the Association to make a wider public acquainted 
with the recent advances in knowledge, and those who 
abuse their position by indulging in self-advertisement 
or putting forth theories which are based upon nothing 
more substantial than their prejudices and predilections. 
Whatever the form in which it is presented, science 
is now considered good ‘copy.’ Moreover, it is good 
copy for all types of journals, from the great national 
newspapers down to the parish-pump periodical. It 
may distress some scientific workers that an enter- 
prising reporter of an obscure suburban journal should 
canvas the local barbers on their views on “ What Time 
hath scanted men in hair, he hath given them in wit,” 
the Shakespearian quotation which Dr. Gunther con- 
sidered apposite to his thesis on “ The Hairlessness of 
Man.” Some may feel that most sections of the Press 
attached exaggerated importance to the views of Sir 
Oliver Lodge on the imperishability of the individual 
spirit of man: others may deplore the reporter's 
partiality for the easily assimilated contributions to 
knowledge which are characteristic of such sections 
as agriculture, education, and geography, or that a 
broad survey of the recent applications of science to 
the solution of the pressing problems of industry, 
public health, and the nation’s food supplies and 
defence, should prove more attractive to editors than 
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& brilliant analysis of the phenomena of line spectra. 
Many of those who read papers before the sections of 
-the British Association may feel aggrieved that the 
substance of their contributions is neglected, while con- 
siderable importance is attached to their incidental 
analogies. Then again, there is the large class of 
contributors whose papers are ignored altogether in the 
newspapers, and this is frequently attributed to the 
reporter's preference for the contributions ‘of scientific 
workers of well-established reputation, or for those of 
distinguished laymen. 

It is obvious there must be selection. A modest 
estimate of the average daily output during the Oxford 





meeting would be sixty papers. To do bare justice to. 


them all, the newspapers would need to devote at least 
thirty columns daily to science news, and this would 
involve the employment of a staff of scientific experts 
for each newspaper, unless all editors were prepared 
to present to their readers exactly the same copy. 
But if the public demand for science news were suffi- 
ciently great to warrant such wholesale circulation, 
it is clear that it would also be sufficient to justify the 
publication of а science daily newspaper. 

In existing circumstances, editors will select those 
items of news which they think will appeal to their 
particular public. But any author of а paper can 
help them materially in this process of selection if he 
will take the trouble to prepare for the official pro- 
gramme of the Association, a summary which is not 
only written in language intelligible to the average well- 
educated member of the community, but also calculated 
to awaken interest either from the newness of its facts 
` or the novelty of their presentation. It is useful if, in 
addition, one or two copies of his complete paper are 
available in advance to the reporters in the Press 
Bureau, as this widens the scope of selection of indi- 
vidual reporters. Attention to such matters as these 
will usually safeguard an author against misrepresenta- 
tion of his facts, theories, and opinions. The title given 
to a paper is also important in this connexion. ‘‘ The 
Hygroscopic Relations of Colloidal Fibres” conveys 
all that is necessary to members of Section A, but is 
not likely to interest a reporter with limited space 
and time at his command, who sees, moreover, that 
there are a dozen other papers with far more 
attractive titles to be delivered the same day. He is 
only human in preferring to look to papers on " Intelli- 
gence in Rats,” the “ Psychology of Patriotism," or 
` * The Public Schools and National Life ” for his copy. 

Itis not suggested that scientific workers should aim at 
providing reporters with ‘stunts,’ or that the importance 
of scientific investigations be judged by their immediate 
value as copy for newspapers or topics of conversation. 
But it is clearly worth while to present the results of 
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investigation in any one branch of science and theorie 
based upon them, in a form which will enable ever 
scientific worker, as well as the specialist, to appreciab 
them. Since the general public is also interested i 
science, there seems every reason why it should b 
provided with the best of science, and every assistanc 
given to reporters—the' channels of communicatio» 
between science and the public—in the difficult tasi 
of selection and presentation. Serious scientific worker 
are themselves partly to blame for having the patien 
work of years dismissed in three or four unintelligibl 
lines. They have put a new weapon in the hands os 
humanity; they have insensibly imposed upon it + 
new mental outlook ; upon them devolves the respon 
sibility of enabling all members of the community t» 
understand the functions, aims, and methods of science 
and the essence of the scientific spirit, its fearlessnes 
in facing facts, its determination to resist prejudice 
&nd its constant researches to test the validity o 
theories or the universality of laws. 

If scientific workers will not seriously apply them 
selves to the task of securing greater and bette 
publicity for their work, other than that which the, 
obtain ın the scientific and technical press, and report 
of proceedings of learned. societies and institution: 
they must not complain of the manner of the publicity 
They must be prepared for valuable utterances нп» 
suggestive discussions to be neglected in favour of th 
trivial and fantastic.contributions made to the proceed 
ings by our scientific entertainers—the terms in whic. 
the Saturday Review: described the press reports of th 
Oxford meeting of the British Association. Yet ther 
is now less justification for this criticism than formerly 
since recently the Press, taken as a whole, has prc 
gressively improved its performance i in separating th 
grain from the chaff. Many of the principal newspape1 
now have at their disposal the services of journalist 
who are also scientific writers of distinction. Th 
daily reports of the Oxford meeting in the principe 
London and provincial journals were fuller than eve 
before, and considering the circumstances in whic 
they were compiled, remarkably fair and accuratt 
Naturally, newspapers like the T'imes can devote mor 
columns to the proceedings than those in the cla: 
typified by the Daily Express and the Рану New. 
but little exception could be taken to the reports as 
whole. They flattered the intelligence of their reader 
Moreover, many of these journals maintained a runnin 
fire of comment in leading articles on the more importan 
papers delivered, a striking commentary on the interes 
in science which the meeting provokes. 

There is little doubt that this interest could Ё 
sustained. The Day Express published recently 
series of articles by eminent scientific workers. Mot 
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«f the serious weekly periodicals devote some space to 
cientific subjects. The day cannot be far distant 
«hen the editors of the Observer and the Sunday Times 
vill make a science page as regular a feature of their 
apers as their literature, music, and dramatic art pages. 
t is not improbable that the demand for scientific 
nformation is great enough to justify the publication 
if a science daily newspaper, or at least a sound and 
юршаг science weekly, written in a form calculated 
o appeal to & wider public than NATURE. There are 
jaily and weekly journals devoted to finance, and these 
we not read solely by professional financiers. 
The steps which might be taken by scientific workers 
: satisfy the public demand for knowledge of their 
work have already been the subject of comment in 
:hese columns. Reference has also been made to what 
aas been done in the United States, by scientific 
workers themselves, to deal with a like situation. It 
is obvious that where there is a demand it will be 
satisfied by somebody. If the scientific community 
п Great Britain wishes to safeguard itself against 
the kind of misrepresentation of its endeavours 
which masquerades in the guise of ‘ popular science,’ 
uf it wishes to safeguard those members of the public 
«nterested in science progress against exploitation by 
enterprising advertisement agencies, there is no time 
to be lost. The opportunity to give the best of science 
Ko the nation exists. Do scientific workers possess the 
will and energy to take advantage of the present 
Kavourable situation ? 





The Electricity Bill. 


HE Electricity Bill, after passing its third read- 
ing in the House of Commons, is now being 
considered in the Upper House. Аз there were twenty- 
six pages of &mendments to be discussed and the 
bill is of & highly technical nature, the task was no 
easy one, but it started auspiciously. In the com- 
mittee stage the bill was discussed from almost every 
point of view, апа so it is unlikely that any serious 
flaw has been overlooked. Many politicians think that 
this bill makes a long step in the direction of nationalisa- 
tion. In the opinion of the Government, however, it 
will stop nationalisation. It is pointed out that the 
electric supply industry is on а quite different footing 
from other industries. In every district. of Great 
Britain electric supply is a monopoly. It is urged, 
therefore, that the industry should not be deprived 
of the great benefit that would ensue when co- 
operation and centralisation replace individual effort. 
The need for passing the bill at once is imperative, as 
several schemes for developing electrical supply are 
being held up pending the new legislation. 
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The amendment adopted by the Government 
making it obligatory instead of permissible for the 
Electricity Board to advance free of interest such 
sums as might be necessary to enable authorised 
undertakers or owners to alter their frequency, will 
probably meet the chief objection of many opponents 
of the ЬШ. 

It will be remembered that the origin of the bill 
was the desire expressed by many engineers to increase 
the interconnexion of networks of electricity supply 
in Great Britain The primary object of the bill was 
to increase the efficiency of the supply. It will probably 
follow that an increase in the retail supply and a 
lowering in the price of electricity will take place 
concurrently. In Canada and the United States there 
are huge supply networks covering many thousands 
of square miles. The Pacific Gas and South Californian 
Edison Companies network covers 120,000 square 
miles and links up 130 stations, which is more than 
double the area covered by the Government scheme. 

The Electricity Commissioners have pointed out that 
56 per cent. of the capital of electricity undertakings 
is locked up in spare plant. Ш complete inter- 
connexion were established, this could be reduced very 
considerably. This is one of the principal gains which 
the promoters of the bill hope to secure. In due time 
considerable savings will doubtless be effected, and 
care has been taken to ensure that the consumer will 
benefit largely by them. 

In our opinion this scheme will be a boon to both 
the country and the industry, provided that no undue 
delay ensues before it is put into operation. A really 
forward policy need not involve large expenditure. 
The Electricity Commissioners’ Reports prove con- 
clusively that many of the electricity networks in 
Great Britain are inadequate and were very expensive 
to construct. In some cases the cost per unit of 
maximum demand is about twenty times as great as 
that of the most efficient stations. The multiplicity 
and variety of the systems of supply in London, 
although largely due to early electrical legislation 
which established two competing companies in each 
local area, is not creditable to electrical engineers. 
Figures have proved the great economies that could 
be effected without even the necessity of scrapping 
plant the efficiency of which is only fair. А first step 
in the direction of improvement has been the standardisa- 
tion of the pressure of supply. Whenever new schemes 
have been sanctioned or systems changed from direct 
current to alternating current, or even in those cases 
where direct current is being retained, the pressure 
of supply is now 230 volts. 

We are glad to see that progress is being made by 


| electrical manufacturers in the direction of cheaper 
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systems of distribution in rural districts. Every one 
who has travelled on the continent knows the extensive 
use that has been made of overhead- electrical dis- 
trbution, particularly in connexion with railways. 
Whether they spoil the view of the landscape or not, 
there can be no question but tbat the use of poles, 
whether of wood or iron lattice work, is a great boon 
to the various countries concerned. We hope that the 
collieries and iron and steel works in Great Britain 
which do not generate their own electricity will be 
able to secure a bulk supply at low rates when this 
bill is passed. We also hope that those firms which 
can generate from waste heat more than sufficient 
power to meet their own needs will benefit by ‘being 
able to sell their excess power to the Electricity Board. 


— 





The Mystery of Money. 

Woalth, Virtual Wealth, and Debt : the Solution of the 
Economic Paradox. By Prof. Frederick Soddy. 
Рр. 320. (London: С. Allen and Unwin, Ltd., 1926.) 
тоз. 6d. net 


N childhood many things are hidden from us, but we 
use money to buy our first sweets at an аде which 
ig rarely within the recollection of mature thought. So 
we take money for granted. We learn by experience 
that it procures the things we want, and that usually 
seems to be all we want to know about it. Its origin, 
its functions, the explanation of the ebb and flow of 
its command over goods, with an accompanying mal- 
distribution of unearned gain and undeserved loss, are, 
if not entirely unknown phenomena, at least recondite 
subjects which are best left alone. 

Prof. Soddy is, however, а more adventurous spirit. 
After achieving a position of distinction in his own 
sphere which would satisfy the ambition of most men, 
he has become intrigued with.the elusive problem of 
money. So we have “ ап attempt, rarely made nowa- 
days, by а specialist in one field of knowledge to solve 
the problems in another." 

Prof. Soddy has produced & volume which contains 
at one and the same time a penetrating analysis of the 
ultimate realities of modern banking science and a 
new theory of money which, despite his assertion that 
the solution which he brings is “the most ordinary 
incontrovertible commonsense requiring nothing more 
than that to prove it," will be rejected by every student 
'of economics. - 

In the preface the reader is encouraged to read the 
conclusions in the last chapter before he commences 
on the arguments in the book. He could economise 
his time still further by skipping the very interesting 

.but irrelevant matter in the first roo pages, because it 
is not until Chapter vi. that the author comes to grips 
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with his first concept of wealth. In this chapter 
which bears the heading of “ The Two Categories o: 
Wealth," the first section has:the sub-title of “ The 
Nature and Definition of Absolute Wealth," and wt 
have to assume, in the absence of any clear indication, 
that his definition lies in the concluding words, whict 
read: “ Wealth as a form, product, or result of a draft 
upon the flow of available energy consists of the special 
forms, products, or results which empower and enable 
human life." After caréful study we doubt whether 
this definition will jump readily to the minds of “ ар 
serious readers sincerely anxious to understand the 
causes of modern unrest.” The theme, however, i: 
further developed and two main categories of wealth 
distinguished. The first includes commodities “ which 
retain part of the energy expended in their production 
as an internal store, which, in the consumption of these 
commodities, is released to serve the purposes of life." 
The second category includes commodities of which 
“ the energy is expended in overcoming dead resistance, 
in changing the form or nature of the materials worked 
upon, and does not remain in the materials as an 
essential to their use.” As examples in the first category 
we are given food, fuel, explosives, etc., and in the 
second, clothes, houses, furniture, tools, plant, roads 
vehicles, and ships. The difference lies in the relative 
perishability of those in thé first category contrasted with 
the relative permanence of those in the second. So we 
reach the distinction, familiar to the economist, betweem 
consumers’ goods and producers’ goods—a distinctiom 
which Marshall characterises as “ vague and perhaps 
not of much practical use” (“ Principles," 11., ш., x). 
The meaning of the new term “ Virtual Wealth ” is 
not made easy. Prof. Soddy tells us that “the im- 
portant thing is that this Virtual Wealth does not 
exist.” ‘ Money,’ although nowhere defined, apparently 
includes gold and silver coins, bank notes and cheques ; 
we assume the latter term to mean all bank balances. 
Gold in.the form of bullion is part of the national 
wealth ;'in the form of coins in circulation it is con- 
demned as representing & waste of the community's 
labour. The system of bank balances is described as a 
power conferred upon the owners of those balances 
* not to possess but to be owed wealth." From this it is 
deduced that money is not wealth, but evidence that 
the owner of the money has not received the wealth to 
which he is entitled—wealth which he can demand at 
his convenience. It follows that “in a community, 
of necessity, the aggregate thoney, irrespective of its 
amount, represents the aggregate value of the wealth 
which the community prefers to be owed on these terms 
rather than to own. This negative quantity of wealth 
I term the Virtual Wealth of the community, because 
the, community is obliged . . . to act as though it 
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possessed this much more wealth than it actually does 


possess." 

The trained student, to say nothing of the ordinary 
ceader, will not find the argument very lucid, especially 
when he reads, on a later page, that “ Virtual Wealth 
bas, in fact, very little to do with the quantity of 
money." The author does not seem to realise that both 
in their private and business lives people retain floating 
balances of money (in the house, office, or bank) because 
it is a convenience to do so. The custom rests upon 
an economic basis; balances so kept perform a useful 
service. But the real object of Prof. Soddy's attack 
аз the creation of bank money, which proceeds from the 
mechanism of banking operating through the extension 
of credit resting upon a gold basis. With an increase 
in ‘cash balances’ of rool. and a cash ratio of 15 per 
cent., it is possible, he notes, to create deposits to the 
extent of 6661. 135. 4d., this liability being balanced 
on the assets side by the rool. of original cash plus 
5661. 135. 4d. of advances. In this manner additional 
purchasing power is created, and Prof. Soddy says that 
if the total advances tend steadily to increase, people 
are undoubtedly “ empowered by the banks to acquire 
wealth temporarily from the community to which they 
were not entitled and for which the whole community 
»aid."  , - 

The author asserts that the financial device of the 
zheque for economising the use of currency means that 
2 complete and unsuspected alteration has come over 
the nature of money. It may be complete, but it is 
surely going too far to imply that it is unsuspected 
эу апу, опе familiar with monetary science. In the 
yrdinary course the growth of credit is small and 
*radual. It is controlled in all communities using the 
rold standard by that standard. Viewed impartially, 
che cheque system joined with the expansion of credit 
aas been a blessing and not a curse. On the other 
aand, the multiplication of credit by the banking 
system during the War years, and immediately after- 
wards through the increase in the cash basis provided 
зу the withdrawal of gold from circulation and the 
substitution therefor of Treasury notes, did bring 
mto being a mass of purchasing power which was 
icquired from the community as а whole through the 
depreciation in sterling. In one word, we had inflation, 
and undoubtedly inflation was profitable not only to 
manufacturers, merchants, and traders, but also to the 
bankers. Views may differ as to the necessity of this 
yperation, but few will now be found to hope that it is 
possible, as Prof. Soddy would wish, to put the clock 
yack. 

Prof. Soddy contends that “ something of the order 
X two thousand million pounds have been created by 
zhe banks," which at 5 per cent. brings them in a revenue 
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of & hundred million. His remedy is that the State 
should “ buy back in the open market {M2000 of War 
Loan with genuine new money to replace that created 
by the banks.” It is not clear how this money is to be 
issued. In one place we are told it is unnecessary to 
issue this quantity of Treasury notes and put them in 
circulation ; tbree pages later we learn that this new 
money has in future to be held by the banks. Debtors 
to the banks in respect of present advances must, under 
this scheme, either sell their securities or find some one 
who has fresh money to lend them in order that they 
may repay the banks, which in future are to be required 
to lend only genuine deposits and are to be forbidden 
to extend credit upon the principle of keeping only in 
their tills a safe proportion of deposits. 

The precise manner in which these proposals are to 
be executed is not specified. If contact and trust can 
be established between repaid National Debt holders 
and debtors to the banks so that the former lend to 
the latter sufficient to repay the banks, this part of 
the scheme might work in theory. The hypothesis, 
unfortunately, rests upon unexpounded assumptions 
which wil not bear a moment’s examination. The 
new money would unquestionably be paid into the 
banks, to the credit of the repaid National Debt holders 
аз depositors. Now the banks are in future to keep 
pound for pound against deposits. We are at a loss 
to understand how they can do so and still ‘ lend 
money at interest as before.” If they keep cash pound 
for pound against deposits, they can earn.no interest, 
and the whole credit structure, with all the assistance 
it renders to industry, will be brought to the ground. 
Further, how are the debt holders who are to be 
penalised by the redemption of their stock in new 
currency to be selected г If impartially, then the in- 
numerable changes that have taken place in the owner- 
ship of debt holdings necessitate nothing less than a 
capital levy. In truth, Prof. Soddy’s real plea is for the 
nationalisation of banking. But just as he shirks the 
issue of а capital levy, so he omits to carry his other 
proposals to their logical conclusion. 

In the latter half of his book the author concentrates 
on the problems of the monetary factor in relation to 
production, and argues in favour of a stable price level 
controlled through the medium of a national statistical 
office. Control of currency is, however, to be in the 
hands of the State. As production increases, new 
money is to be printed and issued to the consuming 
public, by meeting Government expenditure therewith 
instead of by taxation. We are told that the correct 
quantity of money is that which is sufficient at the 
stable level of prices to purchase the total stocks of 
finished wealth in and outside the industrial system. 
No attention is given to the special circumstances of 
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Great Britain as an exporting country We are left 
wondering how we are to have a stable price level— 
' presumably upon a gold basis—kept in proper relation 
to the price levels of other countries upon a like basis, 
if the export trades optimistically expand their output 
despite the absence of foreign buyers at the prices 
current, and if floods of new currency are issued by 
the State pari passu with the optimism of the pro- 
ducer. 

While we have every КӨЕ with the difficülties 
that Prof.-Soddy has found in the full comprehension 
of our present monetary system, we fear that Ыз 
remedies would involve evils and difficulties far worse 
than those from which we at present suffer. · 

W. Н. Coarzs. 





Venereal Disease. 
Proceedings of the Imperial Social Hygiene Congress, 
Wembly, Od. 1925. Pp. iv+3or. (British Social 
Hygiene Council, Carteret St., London, S.W.1.) 45. 


HE report of the Imperial Hygiene Congress deals - 


exclusively with venereal diseases. Formerly 
all diseases уо regarded as ' trials or аз ' punish- 
ments for віп’ To-day only venereal diseases are so 
regarded, and only by the least civilised. It is known 
that they are caused by microbes, ahd that microbes do 
not discriminate between the just and the unjust. 
Nevertheless, even in England, and even so lately 
as during the War, after lectures compulsorily attended 
by: soldiers, the jest that “ It cannot, then, be sinful to 
have intercourse with virgins and respectable married 
women” was not uncommon. The silliness of these 
lectures is realised when it is borne in mind that among 
the sufferers are millions of infants, 

Diseases may be prevented, or they may be cured. 
Cure is not an hygienic measure of importance. At 
any rate, the prevalence of no disease has been reduced 
appreciably by mere cure. Hygiene is prevention, 
which implies some effective form of cleanliness. Thus, 
diseases of the alimentary tract (e.g. cholera, typhoid, 
and dysentery) are prevented by attention to the food 
and water supplies. Insect-borne diseases (e.g. malaria, 
typhus, yellow fever, and bubonic plague) are pre- 
vented by destroying the insect carriers. Contagious 
diseases, such as most skin complaints, can be prevented 
only by personal hygiene. 

The venereal diseases are strictly R They 
bave certain peculiarities. Їп the vast majority of 
infections, man is the carrier for woman and woman 
for man; that is, if they be prevented for one sex, 
they are automatically prevented for the other. As a 
very general rule, infection occurs only on particular 
occasions and on particular parts of the body. The 
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microbes are very delicate, and therefore destructible 

by ordinary disinfectants if the latter be employed soor 

after the danger has been incurred, while the microbes 

are yet on the surface of the body. The male is much 
more easily disinfected than the female—so easily that 

a child might perform the operation which consists in ne 

more- than the swabbing of a few inches of very access- 

ible skin. -Lastly, the venereal diseases dre the only 

maladies with which morality is now concerned. 

Two methods of prevention are in vogue: exhorta- 
tions to morality, and the use of chemical disinfectants. 
No one has objected to the exhortations ; but the use 
of disinfectants has been much opposed. It has beem 
forgotten that cleanliness is next to godliness. Ex- 
hortations to sexual morality, though used for many 
centuries, have not been very effective at any time. А 
point of psychology is involved. The sexual inclina- 
tion is ап instinct—a mental impulse to action which= 
is awakened by experience, but not created by it. 
Thus no one learns to be hungry, or thirsty, or to suck. 
All human instincts are the same for all races of men. 
On the, other hand, morals differ with time and place. 
They are learned. They constitute the rules by which» 
men restrain their instincts and play the game of 
society. Almost invariably they are acquired at a 
particular age and in a particular way—during child- 
hood and by imitation. A little child is ‘plastic’ 
(7.4. imitative), and therefore tends to copy the emotional 
convictions of its associates. 

Consequently, a child can learn with sincere andi 
unquestioning belief the tenets of any réligion and its 
associated system of morals. In later life this power 
of learning through imitation becomes greatly en- 
feebled. The adult learns more through evidence; 
or what he supposes is evidence, for his judgment 
is often warped by preconceptions acquired during 
youth. Thus, while the child of ardent Mohammedans 
or Hindoos may be brought up in any religion and 
system of morality, it is usually impossible to change 
the opinions of the parents. In Christendom, and 
especially among English-speaking peoples, it is re- 
markable that exhortations to sexual morality are 
usually delivered by adults only to adults. Con- 
sequently, children learn their sentiments from other 
children among whom a knowledge of sex is traditional. 
It follows that exhortations to sexual morality de- 
livered to adults are usually very ineffective—as any 
reader of. Nature may judge from his own feelings. 


· Would any amount of preaching alter his _ present 


sentiments ? 

Prevention by means of chemical disinfectants has 
been practised for many years, and on a large scale 
during, and since, the War. During the War, precise 
statistics, every item of which could be checked from 
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official records, were available. It was demonstrated 
that in many instances, under many and diverse con- 
litions, in many parts of the world, high venereal rates 
iad been reduced almóst to the vanishing point by 
neans of immediate disinfection practised by the en- 
Jangered persons themselves. These facts were un- 
palatable to people whose principal concern was sexual 
morality. They could not bring themselves to believe, 
ind sought to create unbelief. But the evidence has 
been examined by several committees of inquiry, and 
‘ound unassailable—for example, Lord Trevethin’s 
committee. To-day the only people who insist that 
personal disinfection is valueless are those who, on 
noral grounds, have refused to advise it, and therefore 
wave no experience of it. 

During the proceedings' of the Imperial Hygiene 
Congress there seems to have been general agreement 
mn two points: public sexual immorality had increased, 
and the prevalence of venereal disease had diminished 
luring recent years. The conclusion to which we are 
iriven is very obvious.  Exhortgtion has had little 
=йпепсе and disinfection much. 

The opening address of the Congress was delivered 
зу Mr Amery, Secretary of State for the Dominions 
ind Colonies, who stated : 

“ Now we are dealing in this Congress more parti- 
zularly with a certain aspect of health, and with certain 
pes of diseases. We are dealing here with a problem 
:hat is at once one of the most serious and one of the 
nost hopeful to which any body of public workers or 
reformers can devote themselves. Most serious, be- 
cause I think it is becoming increasingly realised how 
wide-spread, how appalling in the misery, suffering, 
evaste of human life, strength and ability they cause, 
are the consequences, direct and indirect, of venereal 
diseases On the other hand, hopeful, because from 
the medical point of view there can be no doubt that 
ander the conditions of modern science there is no 
range of diseases which is more obviously and definitely 
capable of being dealt with, of being cured, and, indeed, 
if public opinion was strong enough, capable of being 
extirpated.” 

In effect, the only reference to chemichl disinfection 
was made by Surgeon-Commander Thomas Shaw, 
professor of hygiene in the Royal Naval Medical School, 
Greenwich, who declared : 

“ As stated by Trotter one hundred years ago, the 
best means of preventing venereal disease, if pro- 
«niscuous sexual intercourse 1s indulged in, is immediate 
disinfection of the parts The part played by suitable 
and immediate prophylaxis is no longer disputed by 
any responsible person, and as promiscuous sexual 
intercourse will still continue to be practised by certain 

ple in spite of all efforts to the contrary, our only 
ope of eventually exterminating venereal disease 
altogether is by a wider application of this measure. 
Whilst we all recognise the great importance of social 
measures in combating venereal diseases, we shall never 
exterminate them by these means alone.” 
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The remainder of the volume recording the pro- 
ceedings is occupied with accounts of the prevalence 
of venereal diseases in the Bntish Empire, with de- 
scriptions of measures taken to cure people already 
infected, and of narrations of attempts to preserve 
sailors and other plastic types from the sirens of the 
Streets. ` 

The word hygiene does not accurately describe the 


Congress. 





The Biology of the Protozoa. 


The Biology of the Protosoa. Ву Prof. Gary М. Calkins. 
Pp. 623. (London: ВаШёге, Tindall and Cox, 
1926.) 35s. net. 


LTHOUGH during the last quarter of а century 
the study of protozoa has been vigorously 
pursued by many students in many lands, yet the 
bringing together of the results so obtained, and the 
critical analysis of often discrepant results, is long 
overdue. The well-known text-books by Minchin and 
Doflein to a certain extent fill this need, but one 
is largely concerned with parasitic forms of protozoa, 


while the other is not available to those not conversant 


with the German language 

Moreover, as Prof. Calkins says in bis introduction, 
“ protozoology as a branch of the biological sciences 
has meant little more than the application of biological 
or zoological methods to a definite but limited group 
of organisms, the Protozoa." The author has therefore 
tried to weave the many aspects of protozoological 
research into & common whole, with the hope of so 
founding & science of protozoology. The underlying 
principle of the work is the uritability of protoplasm, 
combined with protoplasmic organisation. Keeping 
this fundamental fact in view, the various character- 
istics of these unicellular animals, namely, metabolic 
activities, asexual and sexual reproduction, reorganisa- 
tion and restoration of organisation, etc.,are considered. 

The word ‘ unicellular,’ as applied to these animals, 
reminds one of the much-debated point as to whether 
‘non-cellular’ is not a better designation. Prof. 
Calkins points out that, whereas a single protozoon is 
to be compared structurally with a single isolated 
tissue cell of a metazoon, it 1s a different unit physio- 
logically, and as such should be compared with a 
complete organism, as was pointed out by Whitman, 
and later by Gurwitsch, and Dobell 

The book is divided into twelve chapters, covering 
a wide range of the subject; the first five chapters 
treat of the general organisation of the protozoan 
body, nuclei and kinetic elements, structural differentia- 
tions, general physiology, and reproduction. This is 
followed by chapters dealing with each of the big 
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subphyla of the protozoa : Mastigophora, Sarcodina, | 


Infusoria, and Sporozoa. The classes of each of these 
groups are described and useful keys to the common 
genera are given. The concluding three chapters are 
perhaps the most interesting, for the author discusses 
such questions as vitality, fertilisation, and the origin 
of variations. . 

In а book of only about six hundred pages it is 
obviously impossible to treat exhaustively this subject 
matter, and the author has been wise in concentrating 
more upon free-living protozoa, to the exclusion of the 
parasitic types, as for example in the chapter on 
structural differentiations. Here little or no mention 
is made of the many curious adaptations- incident 
upon the adoption of parasitism; since, however, 
these have already been well described, the account 
given by Prof. Calkins of the modifications found in 
free-living protozoa is-particularly welcome. 

' Under the heading nuclei and kinetic elements, the 
author has gtouped together, in a clear and interesting 
way, the various organs and cellular elements associated 
with movements, together with а description of the 
different configurations grouped together under the 
term nucleus. To the general biologist the section 


devoted to kinetic elements will probably appeal most’ 


strongly, for it is comparatively few who realise how 
complex is such & seemingly simple structure as & 
flagellum or cilium ; added to this the reader is intro- 
duced to the numerous cytoplasmic granules known 
as endobasal bodies, centrioles, blepharoplasts, para- 
basal bodies, etc., all of which appear to play some part 
in the physiology of movement. 

Particular áttention may also be directed to the 
advances recently made towards elucidating the 
question of co-ordination in protozoa. Sharp, Yocom, 
McDonald, and others have been able to show that a 
definite conducting system of fibrils exists in many 
species of ciliates and that this system emanates from 
a common mass of protoplasm—the motorium—con- 
stituting with the fibris a ' neuromotor' apparatus. 
Fig. 57 of Calkins’ book illustrates this apparatus in 
Euplotes patella and goes far to substantiate the view 
that a single protozoon must be regarded as physio- 
logically comparable with a whole metazoon individual. 

The chapter on general physiology does riot attain 
the high character of the rest of the book. This is 
unfortunate, since the title of the volume would suggest 
that physiology was particularly stressed ; and, more- 
over, there is no modern book dealing with this branch 
of protozoology which can be recommended to the 
student. 
need, but not completely. In a future edition he 
would probably be well advised to expand this 
section to two or three times its present dimensions, 
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Prof. Calkins’ book does help to fil this 





even at the expense of some of the other material 
The author has evidently been at pains to keep his 
book within reasonable limits, with the result tha? 
sometimes his treatment is a little sketchy; thus 
little space is given to the questions concerning the 
response to various stimuli, and little or no mention is 
made of the reactions bronght about by changed 
environmental conditions or adaptation to new con- 
ditions. Again, fhe important phenomena of en- 
cystation and excystation are not adequately discussed. 
The author has committed himself to the view that 
external conditions do not play & predominant part 
in causing the former reaction—a view to which most 
students of protozoa will subscribe—but the result: 
of the many modern experiments are not given. 

A similar criticism may be made against the treat- 
ment of nutrition, for, while certain aspects of it are 
well described, it is а surprise to find such a fascinating 
subject аз choice of food dismissed quite summarily, 
without even mention being made of the work of such 
men ав Oehler, to give only one example. 

Probably the chapters to which all biologists will 
at once turn are those dealing with vitality ; the author 
means by this term “ the sum total of actions, reactions, 
and interactions between and amongst the substances 
making up the organisation of protoplasm, and between 
these and the environment." As is well known, 
Prof. Calkins, as а result of many years’ research, has 
arrived at conclusions regarding the significance off 
conjugation and the part it plays in the life cycle ой 
ciliates different from those of other distinguished 
observers. 

The experiments on which these views are founded 
аге well recounted ; and to-day Prof. Calkins maintain: 
the following conclusion: “ То my mind the -pheno- 
mena in these forms lead to the conclusion thas 
Protozoa and Metazoa are fundamentally alike in 
respect to protoplasmic continuity and protoplasmic 
death, the difference between them is bound up with 
our definitions of the individual. So far as immor 
tality of Protozoa is concerned, Hertwig’s (1914) con- 
clusions appear to sum up the situation: ' Howevei 
these investigations may turn out, one may say this 
now, that the doctrine of the immortality of the 
Protozoa in the form established by Weismann, at m 
time when we did not know anything бї the fertilisation 
processes of the Protozoa, cannot be retained.' " 

The author must be congratulated upon the pro- 
duction of an exceedingly useful and interesting book ; 
and in conclusion the hope may be expressed that at 
a future date he will furnish us with a more extended 
account of the general biology and physiology of that 
group of animals to which he has given thirty years’ 
research. 2 D. Warp CUTLER. 
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Cotton and tts Production. Ву W. Н. Johnson. Pp. 
XXVi--536--1i6 plates. (London: Macmillan and 
Co., Ltd., 1926.) 305. net. 


Тнк author has evidently utilised his very extensive 
experience of cotton-growing in most parts of 
the world to guide him in compiling this substantial 
volume from documentary sources. The result is a 
useful addition to the books about cotton, for besides 
being well up-to-date it is well balanced and exception- 
ally free from errors of fact. The author's first-hand 
knowledge puts his treatment on а higher level than 
mere compilation, but it is in no sense а critical treat- 
ment, and only attempts to present the known or 
reputed state of affairs. He deals with cotton pro- 
duction throughout the world, taking the information 
available with discretion. 

The general level of the agricultural chapters 
which deal with the different countries is very fairly 
maintained in the others. Such subjects as the 
history and botany of the crop, its manufacture and 
by-products, its pests and diseases, all receive a 
chapter each, and these chapters are not likely to 
mislead the student, but will serve as useful intro- 
ductions to further study. 

Seeing that the scope of the book is such as will 
serve for reference purposes as well as for general infor- 
mation, it is regrettable that the system of references 
is very irregular. The “bibliography of cotton” ^ 
which figures in the table of contents only contains 
some fifty items, apart from lists of journals and 
reports; some of these few are merely of casual 
interest, while others have nót been used in the text. 
Conversely, there is internal evidence for the use of 
many publications which are not cited, as in the chapter 
on manufacture. Having regard to the slil with 
which the author has built up these citations into 
readable matter, апа the great number of sources 
from which he has drawn them, it is to be hoped that 
the next edition will be lavishly provided with foot- 
notes. An alternative course would be to issue a 
thin supplement volume of such references. 

The details open to criticism are unimportant, and 
in most cases are due to the authority cited, for which 
the author has become responsible; thus the para- 
graph concerning the reputed depreciation in length 
of el is very misleading, and the possibilities of 
rain-grown cotton in the Sudan, as regards quantity, 
are neglected more than the descriptive treatment 
warrants. W. L. B. 


Dairy Cattle: Selection, Feeding and Management. By 
Prof. William Wodin Yapp and Prof. William 
Barbour Nevens. (Wiley Farm Series.) Pp. xvii 
378. (New York: John Wiley and Sons, Inc.; 
London: Chapman and Hall, Ltd., 1926.) 115. net. 


Tas book deals with the selection, feeding and manage- 
ment of dairy cattle on the lines which the authors 
consider suitable for vocational-school students and 
dairy farmers in the United States. The subject 
matter of the different chapters is generally well known 
to the writers and workers in dairy husbandry ш Great 
Britain and does not require special mention, but the 
method of study recommended in each chapter i is novel 
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and characteristic of the organisation and attention to 
detail which is possible in agricultural educational work 
when there is a staff sufficiently large to permit of the 
division of each subject into numerous sections. 

The method adopted by the authors is that of stating 
clearly at.the commencement of each chapter the 
practical operations involved ; thus in the chapter on 
Е AC the Dairy Herd ^ the operations specified 

(1) Eliminating the low-producing cows; (a) 
choosing the proper sire; (3) practising rigid selection. 

Each operation is then condere and the procedure 
to be followed is set out concisely in appropriately 
headed phs. This method appears excellent, 
and has the merit of at once attracting the attention of 
the reader to the main points which the writers wish to 
emphasise. At the end of each chapter is given a list of 
American text-books and bulletins to which the reader 
may refer for further information; also a series of 
questions is set out, and the student i is advised to obtain 
answers for himself by visiting & number of dairy 
farms. The advice given throughout is excellent, but 
amid so much attention to detail it is strange that the 
fundamental dairy farm operation of milking is passed 
over in a few words, and that in taking composite 
samples of milk for fat ева no mention is made of 
the need for = amount e sample to be propor- 
tionate to the quantity of milk from which it is taken. 

The book be interesting and helpful to the 
lecturer in dairy husbandry in Great Britain who does 
not already possess an American text-book, but its 
value to the British student and farmer is limited 
because the numerous breeds of dairy cattle and 
kinds of feeding stuffs common in England but little 
known in the United States are not referred to by 
the authors. 


Les mollusques d'eau dowce, Par Prof. E. Chemin. 
(Encyclopédie pratique du naturaliste, Tome 24.) 
Pp. viii 186 + 15 planches. (Paris: Paul Le- 
chevalier, 1926.) 25 francs. 


Tms little manual is one of a kind common in France, 
but only too rare in England, in which a circumscribed 

rtion of some branch of natural history is treated by 
itself, be it from an elementary or from an advanced 
point of view. As & matter of fact, this one 1s more 
restricted than usual, for while its title would lead one 
to expect a complete account of the freshwater molluscs, 
at all events of France, the author announces in his 
preface that such is far from his intention. He 
writes, he says, merely for those who are interested in 
the natural sciences and the marvels of Nature, and his 
method is to select a common, characteristic form from 
each genus and describe its salient features, external 
and anatomical, so far as they can be explored without 
serious dissection. Comparisons are drawn between 
these genera, and their relationships to the bigger 
groups which they represent are outlined. 

All this is admirably done, and the explanations are 
thoroughly clear and as good аз апу we have seen. On 
the other hand, in common with many who rest in the 
biological stage and are incapable of developing into 
the higher one of zoologists, the author gives vent to his 
contempt for the systematic side of his subject, and his 
sole contribution is to append to each generic descrip- 
tion brief remarks on, or sometimes only the names of, 
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ve he includes under it. He has evidently no 

d knowledge of this branch of the subject, and 

е statements are antiquated and sometimes erroneous, 

as for example when the names of Uno pictorum айа 

U. tumidus are interchanged. Fifteen plates depicting 

these species are appended to complete the book. 

Four are in gaudy, unnatural colours, the remainder in 

bistre half-tone, based principally, it would seem, on 

photographs, and for the most part devoid of their 
characteristic surface-markings or sculpturing. | 


Animal Husbandry. Ву Н. J. Waters and F. G. King. 
Pp. viii--546. (Boston, New York and London: 
Ginn and Co., 1925.) 73. 6d. net. 


No phase of agriculture has made more distinct 
advance within the last century than that which re- 
lates to the care and management of domestic animals. 
Certainly no other makes quite so attractive an appeal 
to human nature. This may explain the numerous 
text-books on this subject which appear from time to 
time. In one of the latest of these, by means of & 
judicious interweaving of theoretical principles and 
sound practical instruction, Messrs. Waters and King 
have succeeded in promoting that d of co-ordina- 
tion which should exist between the science and practice 
of stock farming. 

A well-marked feature of the book is the attention 
devoted to the improvement in live-stock production, 
emphasis being laid on the attainment of the breeder’s 
ideal through years of judicious selection and the 

TOUS of the scrub animal. It is pleasing to 
see that a few chapters are devoted to the encourage- 
ment of boys’ and girls’ clubs. This movement 
originated in the United States and has now assumed 
very large dimensions ; doubtless it has been a factor 
of considerable importance in the general advancement 
in live-stock production. Useful hints are given re- 
garding the formation of such clubs and what should 

the ideals of club members. 

We are of the opinion that the sections relati 
the nutrition of the farm animal might have contained 
somewhat more detail. However, considering the size 
of the volume, the authors appear to have covered the 
ground with remarkable thoroughness. ~ 

The whole work is well produced (there are many 
beautifully reproduced photographs to illustrate the 
text), and should serve as an introductory or inter- 
mediate text-book for rural economy classes in schools 
and colleges. 


Biblsograpkia Genetica. Onder redactie van Dr. J. P. 
Lotsy en Dr. Н. N. Kooiman. Deer. Pp. v+462. 
(s-Gravenhage : Martinus Nijhoff, 1925.) 25 guilders. 

Dr. Lorsy and Dr. Kooiman have undertaken the task 
of editing this work, the first volume of which appeared 
last year. In a series of volumes, contributed to by 
geneticists from all over the world, it is intended to 
summarise the whole field of modern genetics. The 
enormous and rapid development of genetics, which 
began in 19oo and is still going on at an increasing pace, 
,makes such a series of summaries very valuable to 
workers in this field and to those who wish to know 
the present state of the subject without looking up the 
original papers. Each author covers the field m which 
his own contributions figure most prominently. 
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Thus in the present volume of 460 pages we finc 
Fritz von Wettstein summarising—in 38 pages— 
the genetical work on mosses, includiig his own im- 
portant work on polyploidy in these forms. Similarly. 
Punnett takes up the genetics of the sweet pea, giving 
of the various linkage groups, 
Castle deals with rabbits and guinea-pigs, with ilustra- 
tions of the more important types; Fruwirth sets 
forth in 48 pages the genetic results on the potato, andi 
Lehmann in 56 pages those with Epilobium. 

Of "somewhat different character is Haecker’s 
" Aufgaben und Ergebnisse der Phanogenetik,” which 
occupies 222 pages and is divided into eight chapters, 
dealing with such topics as size and its inheritance, 
asymmetry, pigmentation, skull shape, etc., in a 
comparative way. 

Each contribution ends with a list of literature and" 
an index which places all the information in the most 
available form. The volumes are well bound and 
should find a place in every productive повне 
library. R. R. G. 


A Course of Geometrical Analysis. By Dr. Haridas 
Bagchi. Рр. хі+ 562. (Calcutta: Chuckervertty, 
Chatterji and Co., Ltd., 1926.) 20 rupees. 


Tr is evident from this book, which is concerned with 
differential geometry, that Dr. Bagchi knows a great 
deal of. ева, апа that Һе ів а charming man, 
but it is equally clear that he would have been well 
advised not to publish this work in its present form. 
It consists of a kind of commentary or gloss on Forsyth's 
“ Differential Geometry," to which the author makes 
handsome acknowledgments—see in particular on 
р. 228 the disarming way in which he ventures to point 
out & misprint. He deals at great length with rather 
elementary and trivial раш, referring to Forsyth fór 
the serious algebra and for the explanation of his terms, 
that the book is unintelligible by itself. There are 
ng digressions on such matters as homogeneous 
о and Jacobians, in which the author has really 
nothing to say which should not be well known to 
any one the subject. In fact, the book 
would be intolerably prolix and quite unreadable were 
it not for the delightfully quaint turns of speech which 
are to be found on every other page, but from which, 
in spite of the temptation, we i uoting. 
Twenty rupees is а large suma to pay for this ind of 
amusement ; after all, Mr. Anstey has done it quite as 
well long ago. It is a great pity, because Dr. Bagchi 
is undoubtedly capable of doing good work in mathe- 
matics, if he would not spread himself so much. 


Kleines Praktikum der Vegetatonskunde. Моп Dr. 
Friedrich Markgraf. (Biologische Studienbücher, 4.) 
. Pp. v+64. (Berlin: Julius Springer, 1926:) 4-20 
gold marks. 
Dr. МАРКОВАР'В introduction tò the practical study of 
vegetation is chiefly of interest because of & somewhat 
detailed consideration of the use of the quadrat method 
in the field, illustrated 1 by reference to bogs 
and w ds. This occupies nearly half the volume 
and, by comparison, the second section dealing with 
methods of investigating the features of the habitat 
appears &ll too brief, even for a beginner. 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by hts correspondents. Neither 
can to return, mor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE. No notice ts 
taken of anonymous communications. | 


The Continuous Spectrum of Mercury. 


In recent papers I have discussed the continuous 
spectrum of mercury and its association with the 
cesonance lined 2537 Prof R. W. Wood showed in 
1909 that the green visual fluorescence of mercury 
vapour with continuous spectrum was destro by 
a red heat. I have recently studied the effect of 
heat on a stream of mercury vapour, showing the 
continuous spectrum as it distilled away from the 
slectric discharge in which it-onginated. The visual 

low disappeared, as might be anticipated from 

ood’s result, I thonght it very probable that 
this was to be lained by the ciation of 
mercury кокс euch ve rise to the (apparently) 
continuous Я t was of interest to see 
whether the resonance hne due to the atom would 
3urvive. 

Photographs of the ultra-violet spectrum taken 
with these ideas in view gave a very surprising result 
The resonance line did survive, but with it was the 
strong part of the continuous m ın the region 
À сше if at all affected by the heat. Thuis sur- 
viving part of the continuous Spectrum 1з separated 
by an intervening minimum from the visual region 
which ts extinguished by the heat. 

There is much more to do І limit myself for the 
moment to announcing the above, which has been 
thoroughly confirmed. 


шы Place, Chelmsford, 
ovember 14. 


RAYLEIGH. 





The Golgi Origin of Fatty Yolk in the Light of 
Parat's Work. 


Durme the last few years evidence has been steadily 
accumulating that the Golgi rings or crescents of 
certam eggs give rise to fatty yolk. As this conclusion 
has been challenged by certain authors (for example, 
Harvey, Quart. Journ, Мзсу. Sct, 1925), it seems to 
me desirable to set forth briefly the evidence 1n favour 
of the above view in the light of Parat’s work, which 
lends strong support to 1t. 

To the best of my knowledge, Hirschler (Zen. 
Wiss mikr н. tech., 1915) was the first worker 
describe, in the of ascidians, a swelling of the Golgi 
elements and their fusion with the swollen mito- 
chondria to give rise to compound yolk bodies. This 
conclusion has been recently supported by Parat and 
Bhattacharya (Comptes rendus, 1926), who have 
stadied the cem of Ciona by means of Vital dyes. 
The greater bulk of evidence in support of the Golgi 
ongin of fatty yolk, however, has n furnished b 
Gatenby and his pupils, and more recently by myself. 
In the egg of Saccocirrus (Gatenby, Jowrn. 
Mer, Sc, 1922) the juxta-nuclear Golgi apparatus 
spreads out and proliferates with the Eo of the 
egg, and probably givee rise to granules which are 
fatty in nature. А simular process has been described 
by me (Proc Camb. Phil Soc , Biol. Sci., 1924) in the 
eggs of Lithobius, m which the granules that arise 
from the proliferation of the Golgi ap tus grow to 
& considerable size and form fatty <a аа comes 
up in the centrifuged eggs exactly Шке the fatty yolk 
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In Hehx rambel, Brit. Jour. 
e Golgi elements are 





of Saccocirrus. 
Exp. Biol, 1924) some of 
directly metamorphosed into rd yolk which 
occupies the upper pole in cen ged eggs In 
Patella, Ludiord our. Roy. Mur. Soc, 1921) and 
Gatenby and Woodger (Jour Roy Mtcr Soc, 1920) 
give a very circumstantial and convincing account 
of the origin of fatty yolk from the Golgi elements 
which has more recently been confirmed by Brambell 
ү Jour Exp. Biol, 1924), who shows that the 
atty yolk occupies the upper pole in centnfuged 
о е is the case in irrus, Lithobius, and 


During 1924 апа 1925 Parat and his collaborators 
(Comptes rendus des Séances de l'Académae des Scvences 
and Comptes rendus des Séancas de la Sociátá de Biologie) 
have published а large number of amall papers giving 
the results of their study of the Golgi apparatus 1n the 
genital and somatic of both invertebrates and 
vertebrates This is not the place for а full dis- 
cussion of Parat’s view. According to Parat, the 
Golgi elements exist in the form of vacuoles in all 
vertebrate and invertebrate cells. This he has proved 
by the use of the Vital stain, neutral red, the crystals 
of which precipitate ın the vacuoles while the mito- 
chondria remain quite colourless These latter, how- 
ever, can be stained by the application of Janus green. 
Vacuole-like or ring-like Golgi elements are of course 
very common even in fixed preparations of all the 
cells of invertebrates and the genital cells of verte- 
brates. The important contribution, however, that 
Parat has made is that even the network-like oe 
apparatus of the somatic cells of vertebrates really 
consists of vacuoles. The reticular appearance of the 
Golgi apparatus 18, according to Parat, an artefact 
produced by the precipitation of metallic silver or 
osmium 1n the interior, or at the periphery, or between 
these vacuoles. 

As the somatic cells anse by differentiation from the 
germ cells, and as undoubtedly the Golgi elements of 
a particular cell are roughly distributed to the two 
daughter cells during mutosis, it has been so far 
difficult to explain how the Golgi crescents or rings of 
the germ cells could give rise to a network found in the 
somatic cells of vertebrates. As to the contents of the 
vacuoles, Parat insists that they are not lipoidal, 
because osmic acid is the test for fats and not for 
lipoids The content is mostly а паша and its reaction 
1s acidic ; hence the affinity of vacuoles for the basic 
neutral red The absence of um leads us to 
think that we have to deal in the majority of cases with 
the solution of crystalloids But it 1з a fact that 
certain colloids not muscible with protoplasm can 
accumulate in the vacuoles, like aleurone grains in 
the vegetable cells Final judgment on the chenucal 
nature of the Golgi apparatus, however, can be 
delivered only when we are able to analyse it chemi- 
cally, as has done 1n the case of nucleo-proteins, 
but the view that the Golgi apparatus really consists 
of vacuoles in all animal celis lends strong support to 
the view of Guilliermond, Мало Bensley, and 
others, that the plant cell vacuole 1s the homologue 
of the animal Golgi apparatus. 

The above view ‘of Parat also lends very strong 
support to the opinion that Тану yolk may arse from 
the Golgielements In spiders (Nath, unpublished), in 
Scolopendra (Nath and Hussain, unpublished), and in 
the firefly Luciola (Nath and Metha, unpublis eU the 

uxta-nuclear Golgi ap tus consists, in Mann- 
opsch preparations, of rings which may also be 
e. described as vacuoles with a sharp 
mophilic rim and a central chromophobic area 
With the growth of the eggs, the Golgi rings prohferate 
and swell up and give rise to fatty yolk spheres by the 
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deposition inside them of free unsaturated fat which 
is stained black even by the овпис acid in Flemming- 
without-acetic. The most interesting point, however, 
is that when these osmicated fatty yolk spare which 
a sold are treated with turpentine, they show 
a mophilic rim and a chromophobic central sub- 
stance, exactly like the Golgi elements. On further 
decolorisaton the yolk spheres appear lke clear 
vacuoles, which give a frothy appearance to the whole 


шир Miss S. D. King (Proc. Roy. Soc., June 1926) 
has-given convincing arguments in favour of the Golgi 
origin of pee olk an the eggs of Oniscus exactly as in 
the eggs of Lithobius It seems to me that there із 
no justification for the attacks that have been made 
on the &bove view of Gatenby and his pupils. My line 
of argument 18 ectly simple. Golgi rings look like 
vacuoles, and fat spheres are certainly vacuolar in 
nature. It seems clear that the vacuole-like Golgi 
elements give rise to vacuole-like fatty yolk eres, 
by a process of d thon in their interior of free fat 
not miscible with the general cytoplasm. 
VisHwA NATE. 
Bhupendra Research Laboratory, 
Mohindra College, à 
Patiala, India, с 
October 7. 








Anthropology and Administration.. 


ALL anthropologists will feel grateful to Mr. 
Ormsby-Gore, as well as to NATURE, for the vigorous 


pleading on behalf of the Imperial im ce of our 
science by the Under of State for the 
Colonies, and for tbe interesting 1 articles in 
the issues of October 30 and- Novem 6 The 
passage from the Under "8 rt quoted 
in NATURE 15 of special value for the t apprecia- 
tion of anthropological methods Mr. -Gore 


sees clearly that “ nal contact " is not enough. 
A “ scientific study of their [the natives'] mental and 
moral characteristics, of native law and customs, of 
native history, language, and tradition” is indis- 
pensable. Ав is pointed out in the leading article, 
''There is now a wealth of accumulated ience 
and knowledge at our command in our schools of 
anthropology " I should hke to add a few concrete 
suggestions as to how anthropology should be studied 
in order to be of direct use to the administrator. 

The official in a Crown Colony has to legislate and 
to administer justice to his subjects; he has to regu- 
late relahons between white settler and native— 
relations which are ominantly of an economic or 

. Judicial nature—and he has to deal in various ways 
with local custom and belief. Three lines of anthro- 
pological approach are therefore of extreme ım- 
portance to the future Colonial administrator: early 
economics, the psychology of native races, and, above 
all, the theory of primitive jurisprudence. Remark- 
ably enough, two: of these branches of learning, 
economics and jurisprudence, have” been almost 
entirely neglected untl recently. Text-books of 
&nthropology, and even of social organisation, as 
well as most records of field-work, ignore them or 
deal with them inadequately or one-sidedly. Yet 
both primitive production and consumption of wealth, 
as well as решш of justice and its administra- 
tion, are frui subjects о observation in the field, 
as І haye proved from my owr e ience and have 
shown in my published work. еп to co- 

te with the Colonial authorities in the utilisahon 
of native labour, and the preservation of native 
culture, it seems of paramount importance to insist 
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from the onset that our science can апа will asaist 
directly the authorities in what they need most. 

There is, moreover, no practi difficulty in the 
way of such teaching in Great Britain, for it been 
provided for by two or three universities, including 
that of London, where anthropology за taught 1m 
several of its coll At the London School of 
Economics & chair of ethnology has been in existence 
since 1913—-and afterwards a readership in social 
ыо у later on the teaching of this 
subject was also. established at University Co and 
Bedford College. 


In the rig sien of Ethnolo 

of the London School of nomics, under e 
direction of Prof. Seligman, the study of the early 
economic systems, the principle of native law and of 
savage men has n carried on for the last 
fifteen : ith field-workers of the measure oí 
Prof. Seligman and Prof. Westermarck, with socio- 
lo such аз Prof. Hobhouse and m Graham 

alas, with jurisprudents speciall: terested in 
anthropology uh as Prof. - Jenks, и кашу of 
our science has gone hand in hand with of 
comparative law, comparative sociology, and economic 


Recently also chairs of international relations 
and international history have been set up at the 
London School of Economics, and are held Prof. 
Baker and Prof. Arnold Toynbee ively. А 
wide scope is given to the study of the subject, and 
blems of inter-racial relations; the mutual in- 
uences of western and oriental culture; and the 
diffumon of E civilisation among simpler 
Бове Шы e sphere of these two chairs. - 

o Such studies the background of appropriate 
an logical theory is indi ble. e anthro- 
pologist is able first to supply the dispassionate 
attitude of mind so necessary to the discussion of 
inter-racial problems. His methods, y if he 
is trained ın field-work, tend to develop that sympathy 
with each c culture based on understanding, 
which is perhaps the best antidote to political bias 
or false sentimentalism. 

At the University of London we have also 
peus шар school of com tive linguistics 
extant, the ool of Onental Studies. І lieve 
that any serious attempt to tram future settlers and 
officials 1n the an logical outlook must include 
hnguistic teaching both of & theoretical and practical 
nature. It 1s to be hoped that the already existing 

tion between the London School of nomics 
and University College will soon be extended, also 
the School of Onental Studies, and that with the 
assistance and advice of the Colonial Office, some 
such scheme of training wil be devised as that 
already'in force in the universities of Holland, above 
all at en. This scheme has proved invaluable 
to the Dutch Colonial authorities. 

There is, then, a definite field for anthropological 
research which can be made practically useful to the 
Colonial authorities, By cultivating it more ın- 
tensively than is done at present, anthropology can 
also be brought in touch with realities and be able 
empincally to verify some of its theories. 

othing 1s so salutary to а new science as a prag- 
matic contact with facts. Without in any way 
swerving from the pursuit of purely theoretical enda, 
anthropology needs at preeent to be deflected from 
the curio-hunting sensation-mongering interest which 
had been its curse in the past. ere is а useful as 
well as a useless anthropology. A 

B. MALINOWSKI. 


D ent of Ethnology, 
London School of Economics, 
University of London. 
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The Recurrence of Magnetic Storms. 


A rEW remarks seem expedient on Dr. Deslandres' 
letter in NATURE of October 30. Various recurrence 
henomena, including pulsations. with ods of a 
ls seconds or minutes, have attracted the attention 
of magneticlans, but my original letter referred only 
to the recurrence of magnetic storms, that 13, large 
disturbances of considerable duration experienced 
eunultaneously all over the earth. The various mem- 
bers of a recurring series of storms do not seem to 
bear any family resemblance to one another. 
The methods I have emplo have demonstrated 
recurrence after intervals 27 days or multiples 
thereof, but not in shorter intervals. I am uncertain 
whether Dr. Deslandres that these large pro- 
longed disturbances show only the 27-day in T, 
or whether he believes that they also tend to recur 
to a lesser extent in intervals 11/6, where ¢ 18 integral, 
and that the failure to show these shorter intervals 
is the fault either of my data or of my methods. He 
refers to doubts entertained respecting the inter- 
national character fi . Sofar as I am aware, the 
only criticism Das on these is that any particular 
character figure, for SA pee. 1:5, is not an absolute 
measure of disturbance, but may signify different 
amounts of disturbance 1n quiet and disturbed years. 
This criticism із one I have made myself, but the 
defect does not prejudice the use of the figures for 
discriminating between disturbance on consecutive 
days, the o purpose for which the figures have 
been used ın the present connexion. . 

Dr. Deslandres also seems to suggest that the use 
of mean data from & number of years may obscure 
real recurrence intervals promunent in individual 
years. If, however, mean data from a number of 
years reduce to insignificance a period prominent in 
one or two years, it implies & remarkable deficiency 
of recurrences with this period in the other years, & 

henomenon difficult to explain unless the prominence 
uring the one or two years was a matter of pure 
chance. 

As a matter of fact, the results which I gave from 
the international character figures did not represent an 
11-year period, as Dr. Deslandres seems to suppose. 
Two separate periods, one of six years, 1906 to 1911, 
and one of five years, 1920 to 1924, were dealt with 
separately, and neither showed the intervals 17/6. 
The rr- period 1890 to 1900 which I dealt with 
preceded the existence of international figures. The 
results for it were based on Kew data alone, the 
criterion of disturbance being the absolute daily 
range of the horizontal force No trace of a period 
a submultiple of Т appeared in that case either. 

As regards the suggestions which Dr Deslandres 
has made for the better utilisation of the international 


cbaracter fi , the employment of 14 instead of 
5 selected days & month has two rather obvious 
drawbacks. It entails nearly three times as much 


arithmetic, and it WERE ы down the amplitude 
of the primary pulse. ere is admittedly no special 
virtue in the number 5; it merely happens to be the 
number of quiet or disturbed days internationally 
selected for each month. But long experience has 
shown that in disturbed months it is difficult to 
secure more than 5 reasonably quiet days, while in 
quiet months it is sometimes cult to get so many 
as 5 reasonably disturbed days. The su ion to 
«consider individual cases individual embodies the 

rocedure which I onginally followed after Mr. 

aunder’s in igations di my attention to the 
subject. When following this procedure I did not 
succeed in arriving at any conclusions from which I 
felt assured that the influence of personal bias had 
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been excluded. For ascertaining definitely the cause 
of the phenomenon the consideration of individual 
cases may be essential. It has of course special 
attractions for astronomers like Dr. Deslandres or 
the late Къу. А L. Cortie, S.J., who have correspond- 
ing solar data immediately available. 
C. CHREE. 
75 Church Road, Richmond, Surrey. 





Tue letter on the above subject by Dr. Deslandres 
in NATURE ОЁ October зо, contains а reference to 
some preliminary investgations made by me some 
fourteen ago. 

From br. Deslandres’ remarks I gather that he 
regrets that I should have confined myself in these 
investigations to то spots, and I wish to correct 
this impression, inasmuch as I have subjected all 
роз which appeared dumng the years 1912-14, 

t is, three years, to the identical examination, 
but the space available permitted only of the pubhca- 
tion of one шо table. The result in all the 
many other tabulations was the same, but when the 
material I worked upon gave out, I certainly came 
to а standstill. However, by an odd coincidence, 
on the very day I read Dr. Deslandres’ communication, 
I received a letter from Stonyhurst offering to 

rovide me with all the required data on similar 

es as those the Observatory used to provide so 
very suitably. Therefore I intend to take the 
matter up again, and desire at this juncture already 
to express my thanks to both Dr. Deslandres and 
the Stonyhurst Observatory officials for their land 
encouragement. 

I wish to add that I am equally delighted to read 
that Dr. Deslandres has also found the presence of 
the D, hehum-line over merely faculic areas, an 
observational fact of many ' standing with me, 
and to which I have often referred in lectures and 
papers. ALBERT ALFRED Buss. 

22 Egerton Road, Chorlton-cum-Hardy, 

near Manchester, 
November 8. 


Post-Cretaceous Igneous Activity in Western India. 


Тнв discovery of nepheline-syenite and monchiquite 
in Girnar, Kathiawar, announced by Dr. J. W. Evans 
in 1901 has, after a lapse of a quarter of a cen , 
been followed by detailed phical and field 
Mug iced ished in recent issues of the Records 
of the gical Survey of India and the Journal of 

sology vely. The central mountain forms a 
dome of plutonic rocks intruded into the overlying 
Trap. Further investigations in Gujrat and Katha- 
war have revealed a fascinating chapter in the history 
of post-Cretaceous igneous activity in India which 1з 
not dissimilar from the T igneous activity of 
Scotland. They acquire a special interest in view of 
the recent Por of m tic cycles and ıts applica- 
tion by Dr. G. W. Tyrrell to the British Isles. 

The plateau basalt which was presumably erupted 
from long fissures is, as a rale, free from evidence of 
explosive activity and the mode of ıts extravasation 
needs no descnption. This was followed in India by 
laccolithic intrusions, of which the Girnar and Barda 
hills are better known than others. А circular 
dyke, corresponding to the ring-dykes of the Scottish 
intrusions, occurs round the central intrusion of 
Girnar (Journal of Geology, Vol. 34, No. 4). The long 
dykes which follow an approximately elliptical course 
east of Girnar and are so conspicuous in the Gir Range 
and near Gondal are, likewise, to be explained as 

Y2 
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a result of the stresses set up by a concealed intrusion 
which denudation has not yet to the surface. 
- In addition to these, a number of other laccolithic 
intrusions ар to lie on а line which runs from 
Baroda ria vangar and Girnar to the Barda hills. 
An assumed northerly shift of this line makes 1t con- 
tinuons along the intrusions of Cutch, Baluchistan, and 
Persia. It indicates a zone of weakness which ki 
2а тегше to the coast and along which die 
tic magma was still able to intrude itself when 
the ascensive force was unable to bring it any longer 
to the surface. Slow crystallisation at some th in 
the local magma reservoirs brought about - 
tiation and resulted in the uction of acid 
which took a plutonic, h or volcanic p 
вог g to the m cal strength of the intruded 
beds &nd the movement of the m - The acid 
igneous rocks of the Deccan Trap, therefore, appear 
"to t the end product of differentiation in a 
basaltic magma. ° 
This iod of ІассоШ ыс and dyke intrusions was 
follow by the manifestation of local volcanic 
activity of the explosive type at varus centres 
probably on the top of cooling reservoirs. Detailed 
investigations have been сагпей out by us on the 
Pawagadh hill near Baroda, the rhyolites of which 
were first deecribed, after а hurned visit to this 
locality, by Dr. L. L. Fermor, who had &n 
interbedding of rhyolite with basalt. The results of 
our examination of the hill show that Pawagadh 
became a centre of volcanic activity of an explosive 
type long after-the cessation of the eruption of plateau 
besalt, during which interval valleys had been carved 
out in the existing lava flows.  Doleritic olivine-basalt 
was extravasated in contrast to the olivine-free 
compact plateau basalt, followed by andesitic lavas 
and tuffs. Rhyolite flowed at the end from a central 
neck at the top of the hill (2811 feet) and from a few 





other subei vents at а lower level. The Osham 
hull, where the rhyolite occurs as the end product, 
appears to have had a simular hi A number of 


other volcanic vents are known on the line of lacco- 
liths ые кемде This association confirms the 
explanation of volcanic activity of the losive type 
put forward by Dr. A. L. Day and sipperted by Prof. 
A. Holmes (МАТОВЕ, vol. 117, p. 66). 

` The above outhne serves to indicate the fact that 
in Gujrat, Kathiawar and Cutch we have an interest- 
ing record of events of an igneous cycle initiated by a 


fissure dein Field and laboratory work is in 
pro which will throw light on the detailed history 
of period. К. К: MATHUR. 
V. S. DUBEY. 
Dp ent of Geology, 
Hindu Untvermty, Benares, 
September 23. 





The State and Industrial Research Associations. 


Тнв arguments adduced by Mr. J. W. Williamson 
in his paper on '' The State and Industrial Research 
Associations,” published in NATURE of Nov. 6, have 
mado out several good reasons for the ent 
subvention of such bodies by the State. No doubt 
his arguments might be met by the counter-argument 
that each industry should and could take out гіз own 
policy of insurance against ignorance. , 

Between these two alternatives there is а middle 
course which suggested itself to me in the course of 
past encé connected with the actual founding 
of one such association. This course would, I think, 
meet Mr. Willamson's views, and yet would. still 
leave the responsibility for profitable development to 
be carried by the industry ен. 
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The suggestion I would make is te with my 
analysis of research into eight classes, defined by the 
restriction or freedom of their methods, aims, and 
subjects- respectively (NATURE, Aug. 28, 1926) In 
the second of these classes the research is restricted 
to a subject which may be of industrial importance, 
such as cotton, but it is otherwise free; not bound to 
any particular technique or science, not constrained 
to any aim, but working simply to increase the total 
of scientific knowledge concerning its subject, whether 
such .knowl be ‘ useless’ or otherwise. Such 
research is a fit and proper subject for State endow-. 
ment to a limited scent indeed, it could probably 
grounds 
than could pure science, my unrestricted first class 

In the organisation of such a research association 
as already exists, the endowment would support a 
nucleus organisation within it, whereto some three 
members of the staff would be allocated in such a 
way that even if an mdustry decided to abandon its 
association, the nucleus thereof would still continue 
to exist and function, upon a laboratory footing. 
Laboratories are not costly if they have not to concern 
themselves with the application of results; the 
administrative charges of such a nucleus would be 
trivial; the staff would, by definition, be picked men 
who could co-operate as colleagues without other 
formal direction than that of the accidental senior 
amongst them. They could be housed in some 
existing institution until such time as.their industry 
saw fit to sius its research around this nucleus, 
in order to e their results usable by further studies 
made under restrictions of aim or method. 

A State endowment of less than 4000/. a year 
would ensure such а nucleus of permanent appoint- 
ments—not permanent staff—for each industry, and 
this nucleus would cost the same amount for every 
ide ай. eal or small The staff of'an existing 
association would then be assured that, even if their 
association dissolved, still the roots of their work 
would continue to grow forward Issues too big to 
be profitable could be taken up by this nucleus staff ; 
issues too profitable to be dpi. would be willingly 
met by tempo expansion of the industry's direct 
contri ca aud. the subsequent contraction would 
not involve a risk of disin ting the whole structure. 

A certain insecurity which is inherent in any 
organisation built entirely on voluntary levies has 
an unfavourable influence on research, and while I 
do not quite agree with Mr. Williamson’s cogent plea 
for a permanent State eder of research associations 
as at present constru , 1 believe that the insertion 
permanent nuclei would sufficiently 
ensure all the ems he has resed, and inore. 

: . LAWRENCE BALLS. 
Meldreth, Royston, 
Herts , November то. 





Modern Photometry. 


ALTHOUGE, as the reviewer of Mr. J. W. T. Walsh’s 
'" Photometry " in NATURE of October 2 m 
“ The reader must not object to change " and “ T 
is not the place to discuss fully tbe vexed question o 
nomenclature," and that “of course" Mr, .Walst 
uses the terminology adopted by the Internationa 
Commission, I join in regretting the exchange о 
‘ candle-power ' for the words ‘luminous intensity. 
The official age of the Commission is French 
Of course, ‘ candle-power ' cannot be literally trans 
lated into French. 1 ted out, at the meeting о 
the Commussion in 1921, that M. Blondel at the Genevi 
Congress in 1896 had used the ressiOn ' PutssaMc 
Iumsuause,! but it was objected that the word pusssanc 
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cannot now be employed in that sense. In English | against the raising of the question in a controversial 


e, ' candle-power ' is strictly a form of power, and 
might, if we had the data, be defined 1n ergs per second. 
In French, an electnc current cannot в strictly 
expressed in amperes, but the tstemstté of a current 
can be so stated. In English, the notion of tnienssid 
ig here redundant, and, as the reviewer observes, 
`“ In scientific English the word ‘intensity’ always con- 
notes something analogous to ‘ energy per unit area.’ ” 

A good deal might be said about the proper use of 
the term ' flux,’ when ‘luminous flux’ 1s to be sub- 
stituted for ‘light.’ Flux is generally employed in 
English to connote a flow, not а rate. ‘ Lumunous 
radiation ' is all that is wanted, without introducing 
the conception of a rate. Need we stop to consider, 
Or wait to know what bene is before using the word 
in scientific Enghsh ? eat 1з not easy to define, 
temperature is less easy, but no new terms are wanted 
here, A. P. TROTTER. 

Teffont, Salisbury, ^ 

October 30. 





I Aw very glad to find Mr. Trotter in ent 
with me g some points in photometnc 
nomenclature, but in reply to his concluding remarks 
1 have only to suggest tbat the scientific use of the 
term ‘light’ should be at least as exact and simple as 
its ordinary use ın Enghsh Terms like ‘ultra-violet 
light’ are mmply ndiculous. Thatis why I suggested 
& greater care in the use of the word. Why manu- 


facture new terms because а v small p rtion 
of the population misuses the g old words 
L. C. M. 





Broadcasting Birth-control. 


Sir ЈАМЕЗ MARCHANT, 1n a letter published in the 
Times of November 17, refers to my ‘‘ extreme and 
one-sided views” on the subject of birth-control 
As there appears to be much misconception in regard 
to what I actually did say on this subject during the 
broadcast debate on “ Is Science Bad for the World ae 
on November 16, I should like to have the opportunity 
of putting my words on record They were as 
follows : 

“ Birth-control 1s capable of great harm, if it is 
not regulated ; but its absence would lead to greater 
harm. It therefore must be regulated and supervised 
by the State ” (or, I would now add, by the medical 
peer “and the nation should allow no inter- 

erence on the part of prudery or of religious in- 
tolerance. . . ." Here I was interrupted 

I claim that this statement was neither extreme пог 
one-sided. Whether subjects lke ‘ birth-control’ 
should ever be mentioned on the wireleas 1з another 
issue altogether. To me personally, letters such as 
that of Sir James Marchant appear to add point to 
the fear which has been that State control 
of broadcasting might w tend to dulness and 
stenlity through а рыша о &l controversial 
matters. Had broadcasting n possible in 1859, 
doubtless no expression of opinion would have been 
allowed over the wireless on the shocking question 
of whether man had not been specially created, but 
had evolved from animals. 

However, I аш here only concerned to defend 
m from the imputation of having abused my 
privileged position at the microphone. І should also 
add that a I was invited to give a series of 
wireless on biology and human lfe, and that 
no objection was then raised by the B.B.C. to the 
brief references to birth-control which I there made. 
I therefore conclude {апа earnestly hope that I am 
correct) that though the policy of the B B.C. may be 
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way in debate, this does not preclude the topic from 
ever being mentioned over the wireless 
Jurian S. HUXLEY. 
King’s College, 


Strand, London, W С.2. 





Spectrographic Junction between the X-ray Region 
and the Extreme Ultra-violet. 


IN а letter published in NATURE of October 16, р. 
551, Dr. А. а has announced some рге- 
ary results of attempts to spectroscopic 
evidence of the unknown region een the X-rays 
and the extreme ultra-violet He has followed the 
same general methods and technique as have been 
used by me in measuring the K- and L-senes of the 
formants unknown domain of wave-lengths 12 A.U.- 
25 А U. (Phil. Mag., February 1926). 

My experience from this work 1s that a thorongh 
critical Lin sin of "the obtained spectrograms is 
necessary to exclude erroneous interpretations. To 
show that the lines found were not ordinary short 
ien id reflected in higher orders or in other 
atomic es than those supposed, Dr. Dauvillier has 
used goldbeater's foil. Our experience 18 that such 
foils, even of the thinnest obtainable sort, absorb com- 
pletely all wave-lengths greater than 13 A.U.-15AU, 
and therefore ıt 15 scarcely possible by this means to 
identify the longer wave-lengths. 

It is also surprising that a foil of magnesium thick 


enough to prevent the photographic plate from 
fogging by the rather intense ordinary light would 
transmit this very soft radiation ın any considerable 
amount, ialy when the relatively small ın- 
tensity of the N- апа O-series, as also theoretically 


suggested by Kramers, 18 taken into account. 

t will however, be of great interest to get a de- 
taled report of these experiments, which, if they 
prove to le correctly interpreted, are of high scientific 
value. ROBERT Тнокжоѕ. 

Physical Laboratory of the University, 
Upsala, Sweden, October 29. 





Quantum Theory and Intensity Distribution in 
Continuous Spectra. 


Tue undulatory mechanics makes it possible to give 
a quantum theory of к phenomena, and, in 
particular, to compute the intensity distribution for 
continuous spectra, The theory has recently been 
applied to the h bolic orbits of the hydrogen atom 
{Ре Camb. Phil. Soc., Oct. 1926). e results are 
too complicated to be given here in detail; but they 
yield an estimate of the intensity distribution in the 
continuous X-ray absorption spectra. This 1s, I 
believe, the first experunental verification of this 
part of the керү. | . 

According to the theory, absorption sets in discon- 
tinuously at the series limit with а finite value, which, 
for a given n, electron, 18 proportional to the wave- 
length of the limit. For very short waves the ab- 
sorption coefficient is of the form f(n, k)Z**+**+, 
where Z 18 the effective nuclear charge and à the wave- 
length of the radiation, and wherek=4,}.... The 
values of f(n, k) give atomic absorption coefficients 
Z«M8, where a ranges from 3 to 4:5, and where В, for 
the shortest waves, is 2:5, апа for the customary 
range varies between 2-5 and 3. This is 1n agreement 
with the empirical formule. : 
J. R. OPPENHEIMER. 
Institut für Theoretische Physik, E 

Gottingen, October 30. 
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University Laboratories and Research. 
By Sir J. J. Taomson, O.M., F.R.S. 


PHYSICAL laboratories at the present day are very 

different from those existing when I began to 
study physics now, alas, more than fifty years ago. 
In those days they could be counted on the fingers of 
one hand. They were not palatial buildings, but for 
the most part consisted of a few odd rooms, wrung from 
& reluctant governing body by the importunity of the 
professor. The physical laboratory of Owens College, 
now the University of Manchester, where I began my 
study of physics, was а few rooms which nobody else 
wanted in Cobden's house in Quay Street, and I believe 
that one of the rooms in Lord Kelvin's laboratory at 
Glasgow was an old coal-cellar. The whole equipment 
of apparatus could in many cases not have cost more 
than a few hundred pounds. Now almost every uni- 
versity and technical school has а separate building 
equipped with expensive apparatus. 

The provision of these laboratories, and the funds 
required for their maintenance, has become a very serious 
question for those responsible for the finances of our 
universities. І am afraid that physical laboratories 
are especially expensive. I am afraid, too, that the 
sums required for their equipment and maintenance 
are much more’ likely to increase than to diminish. 
They have indeed increased very rapidly of late years. 
Let me give an example of my own experience. At the 
beginning of this century there were about thi 
persons doing original work at the Cavendish Laboratory. 
Their researches cost the laboratory between 30ol. and 
400l. a year. The cost now would be at least six times 
that amount. Аз science progresses the instruments 
required become more and more elaborate and ex- 
pensive. The old endowments of the universities and 
the fees from students are quite inadequate to meet the 
expenses on the new scale. New studies require new 
endowments ; there is still need, nay, there is increasing 
need, for the ‘ pious founder.’ 

It would be ungrateful, however, not to acknowledge 
the liberal help which is now given to physical science 
by the Government of the country, partly by grants to 
the universities, partly by grants for research ad- 
ministered by the Royal ety, and partly by the 
formation of the Advisory Council for Scientific and 
Industrial Research, which, among other things, finances 
the National Physical Laboratory. The Government, 
indeed, is now giving to physical science far more than 
any Government gave before. To the liberality of 
some of the city companies we owe some fine laboratories, 
and there are many private benefactors to whom our 
gratitude is due, but there is still room, nay, need, for 
many more. 

It is not necessary for me to dwell on the educational 
value of the study of science in our universities and 
schools. Indeed, there are those who maintain that it 
is the literary studies that are in dariger of neglect. I 
believe, however, that the vast majority of scientific 
men recognise the great, nay, the vital importance of 
literary subjects in education, and would view with 
horror a system from which they were absent. Both 
are necessary, but in my opinion science without 


1 From an address dalrrered at the of the new secieuce laboratories 
at the ЇЛлштекш!у College of Nath Wales, Bangor on Novenber a 
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literature would be worse than the old system of litera- 
ture without science. 

The educational value of the training in science de- 
pends to & great extent upon work in the laboratory. 
What are the educational values of science г Are they 
not that science arouses and does something to satisfy 
the wonder and.curiosity we feel about the marvellous 
processes going on in the world around us; that it 
cultivates and develops the powers of observation ; 
that, and this is а most important point, it teaches us 
to reason about facts that come under our own notice ? 
It gives the student confidence in the powers of reason. 
I think every teacher of science knows that when & 
student calculates from the principles hehas been taught 
what will happen, say, when light passesthroughasystem 
of lenses, and on proceeding to try the experiment finds 
that the result agrees with his predictions, it comes to 
him as a great surprise. It comes almost as a shock 
that human reason can lead to accurate results. Noth- 
ing helps a student to use his reason more than the 
belief that it can be trusted. But to get these educa- 
tional values from science the laboratory is essential ; 
it is there that the facts on which he has to exert his , 
reason are to be found, where the contact between the 
facts and the intellectual effort takes place. Again, by 
his experiments the properties of light, electricity, and 
зо оп are impressed upon his mind with a vividness 
possible in no other way. It is in the laboratory that 
we realise that close touch with Nature which is essential 
to the p of science. 

It is the duty of the universities to enlarge the bounds 
of knowledge, as well as to instruct the community in 
the knowledge already won. Such research is of great 
value to the community. The discoveries made in 
the universities by people working simply to increase 
human knowledge, without any idea whatever of any 
industrial application, are the very discoveries which 
create new industries and revolutionise the old. Take 
the case of the electrical industry. How did that come 
into existence? It was not because somebody set to 
work to develop a method for the transmission of power. 
Itarose because Faraday wanted to try,in the laboratory 
at the Royal Institution in London, what would happen 
if he moved a magnet about near a coil of wire. That 
industry would never have been created if he had 
simply worked with the idea of discovering something 
to transmit power. І want to emphasise this point 
because there are many who say that the only legitimate 
object of research to which public funds should be 
applied is research with definite industrial intention. I 
am the last to decry ad koc research, but it is not enough. 

When bows and arrows were the most formidable 
weapons, it would have been & very good thing to 
establish a Bow-and-Arrow Research iation to 
make sure that one had got the best bow and arrow 

ible. But some man, working to get knowledge for 
its own sake, discovered gunpowder, and made the best 
bow and arrow obsolete. The truth is that Nature 
is so full of wonderful things that there is probably a 
much better solution of any problem than any we 
possess. We shall not find 1t by working directly on 
the problem, but if we work away, faithfully recording 
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what we see 1ц our experiments, we shall probably get 
a hint and агпуе at results which may be of importance. 
It is difficult to say that any discovery which is made is 
devoid of commercial value. Our erience in the 
War showed us that the most recondite phenomena, 
known only to a few, could be applied for the service of 
the country А 

І have heard the fear expressed that the multiplica- 
tion of laboratories may lead to something like over- 
production—that there may not be enough discoveries 
to go round. Such a fear seems ludicrous to a physicist 
who knows that а discovery is not а terminus but an 
avenue opening up new and wider fields for work. We 
are surrounded on all sides by physical and chemical 
phenomena of which our knowledge is not even in its 
infancy, scarcely in embryo Consider for example 
the chemical and physical properties of living matter. 
A tiny seed is put into the ground and becomes with 
nothing but the 501], water, air, and light a workshop 
weaving for leaf, flower, and fruit fabrics of exquisite 
texture, moulding these with unerring accuracy into 
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shapes of the greatest variety and complexity, dyeing 
them all the colours of rainbow, often spreading the 
colours in patterns full of minute and elaborate detail, 
laying up stores of substances, most of which are 
beyond the power of the chemist to produce, and 
finally producing other seeds able to produce the same 
effects. Compared with results like this our workshops, 
our looms, our dye-works seem clumsy and inefficient. 
What is the mechanism by which these wonderful 
results are produced? We have no idea. 

To find out the mechanism of this tiny seed we shall 
have to develop methods of investigating the changes 
that go on, almost molecule by molecule. Of late years 
methods have been devised which are continually 
diminishing the distance between us and the solution 
of these problems, and in the not too indefinite future 
we may hope to get to know something of the way in 
which those marvels are accomplished. This requires 
the co-operation of many sciences, and it seems to me 
that the new buildings at Bangor are admirably fitted 
to take part in this great work. 


-— 





Richard of Wallingford and his Rectangulus. 
By Dr. К. T. Сохтнев. 


TRE celebration of the sixth centenary of the eleva- 

tion of Richard of Wallingford to the Abbacy 
of St. Albans in 1326 is an occasion of far more than 
local interest, for it is also the celebration of the sixth 
centenary of the beginning of trigonometry in England. 

Richard's father was a blacksmith in the village of 
Wallingford, who died when the son was only ten years 
of age, but Richard was fortunate enough to be adopted 
by the Prior of Wallingford, who sent him to Oxford at 
the age of seventeen. Six years later he was admitted 
to the monastery of St. Albans, perhaps, as Sir Edgar 
Wigram has suggested, because he instinctively recog- 
nised that in those days a monastery was the only 
refuge where a man of science could find license and 
leisure to prosecute his studies undisturbed. But after 
three years training, Abbot Hugh sent him back to 
Oxford as one of the students whom every Benedictine 
house was bound by statute to maintain at the Uni- 
versity, in order to ensure that its learning should be 
kept up to standard Apparently to the deep concern 
of the chronicler, Richard then proceeded to spend 
valuable time on mathematics and astronomy, which 
he was expected to devote to theolo But in 1326 
he had his reward by being elected Abbot of St. Albans, 
and, as after events proved, turned his scientific train- 
ing to good purpose by reducing the debt and by re- 
building the Cloister of his Abbey. 

We have two miniature portraits of Richard of 
Wallingford in the illuminated chronicle of Matthew 
Paris. In the first he is engaged at his bench making 
or measuring a circular instrument with a pair of 
com His simple tools are lying by his side and 
his Abbot’s mitre is on the floor. In the second portrait 
be is pointing to the famous clock which he made for 
the Abbey. A point of singular interest is the fact 
that in both portraits he is represented with a spotty 
face, indicating the ravages of the incurable disease of 
leprosy which he had contracted at Avignon. Indeed, 
of this we have confirmatory evidence in a prayer 
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composed by him in later life after his promotion as 
Abbot. The words are worth quoting, if only as an 
example of the devotions of an English man of science 
of the fourteenth century. 


Though I be a man of lowly state, and smitten by 
Thy providence with an evil plague, so that I am not 
wore to walk among men, but should by law be 
cast without the camp; yet Thou, О Lord my God, 
by what secret judgement I know not, dost yet hold 
me in honour, such honour as I have known none of 
my parents or kindred to attain to, in all health of 
body, and as I oft-times remember with wonder at 
Thy great bounty, dost so incline the hearts of the 
great towards me, that’ever when present, they d 
not abhor my speech and the deformity of my face 
and hands, but rejoice to converse with me . . 


We may, therefore, claim that the miniatures are 
truthful representations of “ The Father of Tngono- 
metry ” in England. i 

Wallingford’s trigonometrical methods are indicated 
in two works, De sinubus demonstras and De sinubus 
et arcubus in circulo invemendis, and their practical 
application is further described in his treatise on the 
Art of working with a Rectangulus. 

Two scientific treatises on the ‘ Albion’ and the 
Rectangulus are dated about the time of his election as 
Abbot. Fortunately, illustrated copies of the manu- 
script are still extant and they include many working 
drawings which reveal the construction of the instru- 
ments so clearly that a reconstruction is possible. 

The ‘ Albion’ has often been stated to have been the 
Abbey clock for which he is famous; but the evidence 
of the original manuscript points to its having been 
an elaborate Aequatonum ог Volvelle composed of a 
number of circular dials for showing the position of 
the planets: the name ‘ Albion,’ or all-by-one, having 
reference to the various operations which could be 
performed by the one instrument. There is no mention 
of cogwheels, pulleys, and weights, or of any driving 
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or regulating apparatus in connexion with the Albion. 
Doubtless it was intended to be used with his other 
invention, the Rectangulus, with which the relative 
positions of stars could be measured. 

In the prefatory sentences to his treatise on this 
instrument, Richard tells us that he invented the 
Rectangulus in order to obviate the laborious and 
difficult use of the Armillary Sphere in determining the 
course and place of fixed stars and planets, and for 
other problems which were usually solved by the 
Ean and the torquetum. The fundamental prin- 
‘ciple of the instrument is based on the theorem of 
Euclid on the equality of the angles and lengths of 
equidistant lines between parallels 

The instrument consists of three superposed limbs or 
rules connected by hinges in such a manner that each 
limb may not only be opened out at varying angles 
like the blade of a pocket knife, but may also be rotated 
round a peg-pivot below its hinge. Above all is an 
alidade, or rule with orated sight-vanes, which is 
so hinged to the third limb that it can be either elevated 
above it or be moved parallel with it. The hinges may 
all be clamped more or less tightly by wedges driven 
through slots in the pegs, like those used in astrolabes. 

To complete the instrument mx scales of bronze 
were prepared and graduated. Three of these are 
fixed to ‘the sides of the three limbs ; the other three 
are movable, being ‘pivoted on the pegs under the 
limbs. The lowest scale was divided along the edges 
into бо equal divisions called degrees or parts of 
chords, gradus sew partes cordarum, each of which 
might, in the case of a Ја instrument, be further sub- 
divided into бо parts, w. 
band was divided by a table of right and versed chords, 
corde rede ei verse. This middle divided band is 
omitted in the five other scales. The division of the 
upper scale of chords, which are called right chords, are 
numbered from the peg to the епа. оѓ the scale; the 
lower scale, called versed chord, is numbered from 
the end of the rule to the peg. The ends of the alidade 
and upper limbs are provided with plumb-lines. 

In. his second treatise on the use of the Rectangulus, 
Wallingford explains in ten chapters how various 
observations and calculations are to be made. In the 
first place the whole instrument must be adjusted for 
level by a plumb-line fixed near the surface of the base 
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pilar. The instrument is then ready for the first 
exercise, “ То find the right and versed chord of a 
given arc less than a quarter of a circle and to find any 
arc from а given chord." The method in his own 
words; as translated by Sir Jobn Findlay, is to 


let the dicular of the second limb hang over 
the first hmb at the given arc, the length between 
the and the reckoned from the peg to the 
end of the hmb 1s the right chord of the arc. The 
distance beyond the string, reckoning from the point 
of the limb, gives the versed chord of tbe вате arc. 
The reverse enables an arc to be found from 
its chord. Note that the plumb-line hangs at t 
angles when it-falls on equal divimons of the es 
on both sides of the limb, and this 1s chiefly why the 
scales of chords are double on all the scales. The 
e бедән edes er чай зү өлөр ne 
& circle may be easily found from what has been 
said, for the right sine of an arc less than a quarter 
of a circle is the right sine of the arc of the reet of 
the circle. Further, the versed sine of an arc greater 
than the quarter of a circle but less than a semi- 
circle is greater than the semidiameter by the e 
of the right chord of the angle by which the 
arc is greater than a quarter of a circle, as is 8 


- elaewhere. : 7 


Then follow chapters upon how “To find the 
meridian,” “ To find the altitude of a star above the 
horizon and its azimuth,” “ To find the latitude of a 
place by a star which does not set,” “ То find the 
latitude and longitude of a star from the equinoctial 
circle," “ The declination of a star and its latitude 
in the ecliptic,” “ То find the true place of the sun 
from its aspect," '' To find the true place of the moon 
in longitude and latitude," “ The true place of fixed 
stars in latitude and longitude." 

The treatise concludes with. the sentence, “ The 
Rectangulus was invented for the purposes which have 
been explained, and therefore, because what has been 
explained is sufficient for an apt pupil, the way is clear 
to everything that can be done by other instruments. 
Here I finish.” 

Wallingford died in 1335 at the age of forty-three. 
It is reported that the Abbot’s house where he was 
sleeping was struck by lightning, and, weakened as 
he was by his disease, he did not survive the shock. 
His tomb is in the ‘Abbey Sanctuary just east of 
the altar rails.” 


‘A Remarkable Suborder of Fishes. 


URING the Danish Dana Expeditions of 1920- 
1923 in the North Atlantic and the Gulf of 
Panama, under the leadership of Prof. Johs. Schmidt,» 
a magnificent collection of ceratioid fishes was made, 
which forms the subject of a monograph by Mr. C. 
Tate Regun,! Keeper of Zoology in the British Museum 
(Natural History), from which the accompanying 
illustrations have been reproduced. Prior to the Dana 
Expeditions, and excluding the Mickael Sars collection, 
as yet undescribed, only about sixty examples of this 
amazing suborder of fishes were known, so that the Dana 
addition of 220 specimens representing 39 species, many 


1 ("The Pechoulate Fishes of the Suborder Ceratioldea С. Tate Regan. 
The Danish Deas Expeditons г rgsa m the North Átnüc and the 
Gulf of Pansma R оеп by tho геле aries, 
No. 2. ;G š 
Wesley, iid, 1926.) 13s 
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of which were new to sciènce, was of great biological 
value. 

The Ceratioidea form part of the order Pediculata, 
that group of highly specialised fishes in which the first 
ray (illicium) of the spinous dorsal fin is placed on the 
head and modified into a ‘line and bait.’ Their 
characteristic features are evidently related to their 
conditions of life. They are inhabitants of the deeper 
parts of the ocean, the majority livmg in mid-water, 
probably from 500 to 1500 metres below the surface, 
where there is little or no ight, Related to the absence 
of light is the structure of the ' bait,’ or terminal 

ion of the illicium, which is a luminous bulb ; 
the outer skin of the bulb is generally transparent, and 
within is а glandular sac that opens to the exterior by 
& pore and has а luminous secretion ; the lower, or 
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sometimes the posterior part of the sac is pigmented, 
and this pigmented area, according to Brauer, is 
covered inside by a layer of cells which acts as a 
reflector. Externally the bulb may be furnished with 
papile, flaps or tentacle-like filaments. There are 
zreat differences in the length of the ‘line’ or first 





Fic. 1.—Lateral view of Larnegnatkus saccestema, Regan. Length 75 inm. 


dorsal гау; from fishes in which the luminous bulb is 
sessile on the head, to those in which it is borne on a 
line several times as long as the fish itself. The line is 
articulated to the anterior end of а movable basal bone 
which as a rule lies in & trough on the upper side of the 
head. Those more highly specialised forms, in which 
the basal bone is slender and flexible and completely 
*xserted, шау be considered true anglers, for they have 
both rod and line, and Lasiognathus (Fig. 1), which isin 
addition provided with hooks, may well be termed в 
complete angler. 

The majority of the ceratioids appear to be pisciv- 
orous, and have a large mouth and jaws furnished 
with slender acute teeth which are generally arranged 
in about three series. The teeth are depressible 
inwards, an arrangement which would make it very 
difficult for а ceratioid to release a fish it had seized, 
evenifit wanted to. Neoceratias (Fig. 2), with teeth on 
top of the head that recall the spines of an echinoid, is 
perhaps the strangest of all. In some genera the 





Fig sx-—Homd of Meoceratias spint/er, Pappenheim. Length to base of 
candal fin, я5 шш, After Pappenheim, 1914 


stomach is extraordinarily distensible ; thus a Melano- 
cetus has been known to swallow a Lampanyctus three 
times its own length and many times its weight. 
Equally remarkable are the pincer-like jaws of Rhyn- 
choceratias, and the forwardly directed telescopic eyes 
of Aceratias, indicating that the fishes of this genus 
have binocular vision. 
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Probably the chief interest in the ceratioids lies in 
the fact that they are unique among vertebrates in 
having the males dwarfed and parasitic on the females. 
The species in which males are known are Photocorynus 
spiniceps (male то mm. long attached to a female of 
62 mm.), Edriolychnus schmidi (male 14 mm. long 
attached to a female of 62 mm.), 
and Ceratsas holboells (males of 80 
and 85 mm. on а female of 1030 
mm., апі a male of ros mm. on 
a female of 1000 mm.) (Fig. 3). 
The males resemble the females 
in general form, but differ from 
them in the development of 
structures for attachment, in the 
absence of the illicium, the reduc- 
tion or absence of spines on the 
head, the absence of teeth, and 
the vestigial condition of the gut ; 
the only organ of importance in 
the abdominal cavity is the large 
testis. The method of attach- 
ment to the female is of especial 
interest. In Photocorynus and 
Ceratias, upper and lower out- 
growths of the anterior end of the 
head of the male unite in front of the mouth and [use 
with a papilla-like projection from the skin of the female. 
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Fic. 3. —T wo males of Ceratras kelbeells. Half natural are 
After Sæmundsson 


From his microscopic examination of sections of a 
strip of the tissue connecting the male and female 
Ceratias, Mr. Tate Regan is of the opinion that the 
male and female are completely blended, the highly 
vascular fibrous tissue of the outgrowths of the male 
being continuous with that of the papilla of the female, 
and he regards it as almost certain that the blood- 
systems of the two fishes are continuous. Не does not 
favour the view that the attachment may be of the 
nature of a placenta, which implies that the two 
animals separate later on, but suggests that the males, 
soon after they are hatched, attach themselves to the 
females, if they are fortunate enough to meet them, 
and remain attached throughout life. In all probability 
the males are incapable of free development, and 1t is 
likely that the majority fail to find a female and perish, 
although another possibility has been suggested, 
namely, that the post-larval fishes that find and become 
attached to females develop into males, and those that 
do not, into females. 
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The Reform of the Calendar. 


SINCE the War a number of ingenious schemes have 

been put forward for the reform of the calendar. 
Such an important step should not be taken un- 
advisedly, lightly, or wantonly, but the advantages 
claimed should be considered, the extent of the demand 
for it assessed, and the possibility of finding a scheme 
which would meet general approval carefully weighed. 
The League of Nations, being in a position to consult 
the various bodies which could give authoritative ex- 
pression to opinion on the subject and the aid of which 
would be required in carrying out any changes proposed, 
undertook a full inquiry. It appointed a committee, 
with Prof. van Eysinga of Leyden as chairman, and 
with representatives of the Holy See, the Orthodox 
Church, the Church of England, the International 
Chamber of Commerce, and the Intemational Astro- 
nomical Union upon it. This committee has recently 
issued a short and valuable report.* 

The principal defect m the Gregorian Calendar arises 
from the unequal lengths of months, quarters, and half- 
years, which introduce a certain amount of irregularity 
in statistics, accounts, commercial and transport 
figures. This is increased somewhat because different 
days of the week are of unequal value as regards volume 
of trade, and thus one year or one quarter is not 
strictly comparable with another. 

Minor defects are that special tables are required 
by banks in their calculations of interest, and that 
dates of periodical events, for example, the opening 
of Parliament, cannot be fixed without reference to a 
calendar. -As many as 185 schemes of reform were 
received by the committee, including 33 from France, 
27 from the United States, 24 from Germany, and 5 
from Great Britain. The minimum change proposed 
was to take a day from August and give it to Fébruary. 
A second suggestion made the months of three of the 
quarters of the year consist of 30, 30, and 31 days 
respectively, and the last quarter of 30, 31, and 31 days. 
The question may well be asked whether the ad- 
vantages are sufficient to justify the change. 

A more radical reform is obtained by the use of one 
day without name in ordinary years and two such days 
in leap-years. The remaining days of the year may 
then be divided into 52 weeks, which may be arranged 
as four quarters of thirteen weeks, the months con- 
sisting of 30, 30, and 31 days, or as 13 months of 4 weeks 
each. .The advantages and disadvantages of these 
two schemes are compared, and preference on the whole 
given to the former. The committee is satisfied, and 


1 Pubheation of the Leagues of Nations, vn: Transit, 1926, wn 6. 
(London Constable and Co) з б 


most people will agree with it, that there 1s no genera 
demand for these , which would be strongl 
opposed by many religious bodies. Without genera 
assent, confusion would result, and it may be re 
membered that the Gregorian Calendar was introduce 
in 1582, adopted in Scotland in 1600, but not ir 
England un 1751, and in eastern Europe only sb 
years ago. 

The committee next considers the question of fixing 
or ‘stabilising’ Easter. At present Easter Sunday 
varies between March 22 and April 25. This wid 
range makes difficulties in the arrangement of schoo 
and university terms and of public holidays. Man: 
commercial transactions and transport services. аг 
prejudiced, in particular, business dealing with textiles 
articles of fashion, and the hotel-keeping industry 
There appears to be a consensus of opinion in these 
circles that the second Sunday in April would be th» 
most convenient date. The committee favours 1 
slightly different date, namely, the day following the 
second Saturday, in order to avoid the contingency 
of the festival of the Annunciation and Passion Sunda 
both falling on the same date 

The committee has made general inquiries of th» 
attitude of the heads of different Christian Churche 
on the stabilisation of Easter. It is that ther 
1s no dogmatic reason against a fixed date. It appear, 
that the Church of England and the Greek Church ar 
ready to accept the change if the Church of Rome 


also accepts it. The Holy See does not consider tha 
there is sufficient reason for ing a date hander 
down by immemorial tradition and sanctioned by 


councils from early times, and would not be preparet 
to consider the question except on the advice of ar 
CEcumenical Council The Protestant Churches o 
Europe and America and the Jewish Community rais 
no objections to the proposal. 

The report of the committee of the League of Nation: 
shows that there is a general belief, certainly in England 
that the stabilisation of Easter would bring substantia 
advantages and a wish to see the change made. A 
there are no difficulties of dogma involved, it may bx 
hoped that ecclesiastical concurrence 1s not impossible 
Incidentally, uniformity in keeping Easter will b: 
secured between the different Churches. At th 
present time the Greek Church uses the position o 
the moon to determine Easter, while the tables o 
Clavius are still retained by the Roman and Anglica: 
Churches. Sometimes the two methods give the samt 
date; frequently they differ & week, and occasionally 
a month. F. W. D. 


Obituary. 


Pror. J. D. F. Gircuzrsr. 

pzor. J. D. F. GILCHRIST, who died recently in 

Capetown at the age of sixty years, had been in 
South Africa for thirty-one years. Gilchrist’s early 
university days were spent at St. Andrews and Edin- 
burgh. At one time he had thought of entering the 
Presbyterian ministry, but after coming under the 
influence of inspiring leaders in natural sclence at St. 
Andrews and Edinburgh, he definitely resolved to 
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pursue a biological career. After а period at Minict 
and Zürich, and at biological stations, more especially 
that of St. Andrews, he was appointed, on the recom 
mendation of the late Sir John Murray, of the Challenger 
and of Prof. M'Intosh, St. Andrews, to the position o 
Government Marine Biologist at the Cape of Good Hope 

Gilchrist was probably the first to hold the title o 
Government Biologist in any country, and in his late 
days he was wont to tell his friends about the weary 


МОУЕМВЕВ 27, 1926] 





ohill task he had during his first year, in a government 
Tice in Parliament Street, Cape Town, without either 
boratory or practical equipment of any kind. He 
as, however, able to persuade the Ministry of Agri- 
ilture that a vessel for dredging and trawling, a 
auseum for storing the specimens, and a marine 
-boratory and aquarium were necessary. 

Gilchrist was particularly fortunate in securing as 
1e first captain of the government trawler, Alexander 
‘urbyne, a keen fisherman naturalist, who had been 
ained under the late Sir John Murray. An important 
tactical result of the preliminary surveys of the S.S. 
"ieler Faure was the discovery in 1898 of a rich fish- 
round on the Agulhas Bank, within easy reach of the 
jarkets of Cape Town. This discovery appealed alike 
› the public and to the Government, and led to greater 
mancial support 

While recognising the necessity of developing the 
conomic aspect of marine biology, Gilchrist always 
ept the more purely scientific point of view in his 
und. The Cape waters had only been explored in a 
кїгзогу manner by such expeditions as the Challenger 
nd the Gaselle, апа thus there was open ground for 
iore thorough investigations. The dredging and 
xa wling expeditions of the Preter Faure resulted in the 
apture of more than twenty thousand specimens, the 
aajority of which, with the exception of the fishes, 
rere despatched home to be studied by specialists. 
тога the papers published by these workers, and from 
is own contributions, Gilchrist edited the volumes 

Marine Investigations in South Africa " (1902-1907). 
n 1907, however, during a period of severe financial 
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depression in the colony, the office of Government 
Biologist was abolished, but the publications were 
revived in 1913, under a new board, as “ Marine 
Biological Reports of the Cape Province." 

From 1905 to 1917, Gilchrist was professor of zoology 
in the South African College, and when, in 1918, the 
latter developed into the University of Cape Town, he 
held the chair of zoology until in 1925 ill-health com- 
pelled his retirement. After his resignation he still 
carried on some work at his favourite haunt, the St. 
James Marine Station, on the shores of Kalk Bay. 

Gilchrist was the author of numerous papers, dealing 
more especially with the description of new or rare 
species of fish, and of their larval development; but 
he also contributed publications of more general 
interest, such as those on the early stages of Cephalo- 
discus gilchristi, on the enteropneust, Xenopleura 
vivipara, on the remarkable crawling medusa (Crtdo- 
nema capensis, g. et sp. n.), and on the temperature 
and currents of South African seas. 

Sometimes Gilchrist may have conveyed the im- 
pression of a man who lived in a little world of his own, 
wrapped up in thoughts of his fishes and other denizens 
of the sea, but that he could free himself from these 
deliberations 1s proved by his work for science in the 
colony, as president of the Philosophical and later of 
the Royal Society of South Africa, and as one of the 
main organisers of the South African Association for 
the Advancement of Science. 

Gilchrist married Elfreda Ruth, daughter of S. H. 
Raubenheimer, of George, C.C., and is survived by his 
widow, a son, and a daughter. 








News and Views. 


One of the problems to which the Imperial Con- 
erence has been devoting attention 1з the present 
eosition of forestry within the British Empire A 
wb-committes was set up, which dealt with this 
matter on broad lines. It is a hopeful augury for the 
ature that the question of a forest policy common to 
he.Empire as a whole, with especial reference to the 
vorld's timber supplies, should have been examined 
= some detail. It is an accepted fact that the avail 
ible virgin supplies of the soft woods (pines and firs) 
«re giving out, Canada and north Russa and Siberia 
sontaiming the chief remaining stocks. About eighty 
ver cent of the wood used for industrial purposes 
»onsists of the soft woods. As regards the hard woods, 
:he available supplies of these from temperate climates 
are not regarded as satisfactory, and their replacement 
ay tropical hard woods offers difficulties which are 
very far from solution. Apart from the queston ol 
the availability of the existing supplies to meet 
lemands, there exist social and economic problems 
which make it necessary that each country, and 
perhaps more especially the British Empire, should 
formulate a policy which shall maintain a sufficient 
Forest area under a conservative forest management. 
At the present day a large proportion of the Empire 
forests have little that can be termed a scientific 
conservative management in being; the Impenal 
Conference will have made a long step forward if, as а 
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result of the deliberations and recommendations of the 
sub-committee, a consistent forest policy is formulated 
and adhered to. Other matters given consideration 
were Empire settlement and :ts connexion with 
forestry, the meeting of the Empire Forestry Con- 
ference in Australia and New Zealand in 1928, forest 
products research work, and the proposed inauguration 
of an Impenal Forestry Bureau. 


Tue silver medal of the Zoological Society of London 
has been awarded to Capt. H. C Brocklehurst, the 
Game Warden of the Sudan, in recognition of his 
services to the Society, and for the active part which 
he has taken in the preservation of the wild fauna of 
that part of Africa. The medal, which was designed 
by Landseer, has been awarded on forty-eight previous 
occasions, the first recipient bemg Sir Roderick 
Murchison, 1n 1847, “ for assisting in the introduction 
of the Aurochs." Capt. Brocklehurst has been instru- 


.mental in obtaining several- valuable collections of 


animals for the London Zoo. The last of these 
included two giraffes, two Sudanese oryx, and three 
shoebills, or whaleheaded storks, now one of the 
rarest birds in the world. The white rhinoceros, 
which a little time ago was threatened with extinction, 
comes directly under Capt. Brocklehurst’s care, and itis 
reassuring to hear from him that, owing to the proper 
administration of suitable game laws, this wonderful 
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animal, which sometimes exceeds 6 ft. at the shoulder, 
not only is out of danger of becoming extinct, but is 
even increasing so rapidly that à certain number are 
now allowed to be shot each yeer, and he has every 
hope of obtaining а young one for the Society's 
collection. From other parts of Africa the reports on 
game preservation are equally reessuring, especially 
from the Transvaal, where, after twenty-six years of 
political struggle, the Great Sabi Game Reserve has 
been established on a permanent basis, and has been 
given the name of the Kruger National Park. In 
relation to this it is highly satisfactory to note that 
Col. J. Stevenson Hamilton, who was chiefly respon- 
sible for getting this measure approved by the Union 
Government, has accepted the post of secretary to the 
Society for the Preservation of the Fauna of the 
Empire. 

(Tag Nobel prize for medicine has been awarded 
to Dr. Johannes Fibiger, professor of pathological 
anatomy in the University of Copenhagen, who has 
spent many years in the study of cancer and is best 
known for his work on the nematode Gomgylomema 

. 'This worm lives in cochroaches, and, 
when these are eaten by rats, passes into their 
stomachs, where by the irritation it produces it 
initiates the growth of malignant tumours. Prof. 
Fibiger has worked out the whole process in great 
detail, and thus made notable additions to our 
knowledge of the relationship of irritation to cancer. 
Other examples where the irritant is & worm are the 
cancers of the bladder in man in Egypt caused by 
Schistosomum and the sarcoma of the liver in rats 
often associated with the hydatid phase of Тана 
crassicollis. 

Canon J. M. WirsoN, who at Rugby and Clifton 
did much to introduce practical science teaching into 
schools, and is now in his ninety-first year, must be 
known to а wide public as having been а consistent 
champion of evolutionary ideas in religion long before 
such ideas had become at all popular in theological 
circles. The earnestness, moderation, and candour 
of his writings commended evolution to many minds 
which otherwise would have continued to regard 
it with dislike and misgiving. A recent pamphlet 
by Canon Wilson, “ Christianity in the Light of 
the Idea of Evolution" (London: Guardian Office), 
shows that the powers of this veteran apologist have 
not declined. Indeed, with remarkable acumen, 
he lays his finger on what certmnly are the critical 
points to-day. The principle of evolution has now 
been extended beyond the biological sphere to anthro- 
pology and psychology, and it is these applications 
which are causing trouble to many thoughtful people. 
Religious beliefs are no longer refuted, but explained,- 
as one writer has put it. Yet, as Canon Wilson sees 
it, the idea of а gradual evolution of belief is a very 
valuable one, even from the specifically religious point 
of view. “The evolution of theology,”-‘he writes, 
* may be welcomed ; or 1t may be ignored and hushed 
up; or it may be disliked and denounced. But it 
cannot be denied. It is a fact, and a fact of the 
greatest significance." This evolution of ideas may 
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be regarded as '' progressive discovery," which fror 
another point of view сап still be called revelatior 
This conception is especially fruitful in the study c 
the Old Testament, which is ‘‘ the story of man’ 
progressive discovery in theology." 

' In England this would nowadays be ‘accepted b 
even conservative scholars; but it is not alway 
realised, as it is by Canon Wilson, that the sam 
principle applies to the New Testament and to th 
development of the Creeds. In the New Testamen 
there are several quite distinct strata of theologica 
development, and the need {ог 'restatement' wa 
felt so early as the first century. It is only by dis 
regarding history that the idea of а fixed and fina 
theology becomes possible. The problem now is, a 
Canon Wilson points out, “ to enshrine in a trans 
formed and more elastic framework the old and dee 
religious experiences expressed in the Bible and th 
Creeds and other formulariee." This is scarcely th 
place to expand these ideas, but it is gratifying an» 
encouraging for students of science when they see a 
eminent theologian taking up an attitude of this kind 
for even men of science have their religious instincts 
which they would be better able to satisfy if th 
spirit animating Canon Wilson were more widespread 
His position is that “religious faith is henceforth to b 
based on experience and observation; it has becom 
scientific." From this point of view theology mus 
always be secondary, being the interpretation of ан 
experience. Їп science there are no such things а 
final interpretations or unchangeable hypotheses 
and if the same principle were recognised in religion 
rehgion would share some of the vitality of natura 
science, and be a great deal more useful to humanity 


WE have received the abstract of a lecture entitle 
“ Life and Mind ” which was delivered by Dr. Bernar 
Hollander before the Ethological Society on Octobe 
25. Dr. Hollander is to be congratulated on hi 
courage, for life and mind may be said to be the twe 
ultimate problems of the universe, since only througy 
the senses and minds of living beings do we knov 
anything at all about the universe. He asserts tha 
life and mind are ‘forms’ of energy—a statemen 
which we think erroneous. Dr. Hollander, indeed, 1 
not comfortable about 1t himself, for he goes on to вау 
“ If the brain were purely a mechanical apparatu 
producing mind, we could not be at thé same tim» 
spectators. Those who think so always look at others 
No one considers his own self a piece of mechanism, ь 
part of the universal clockwork.” We think that the 
confusion arises from overlooking the fact that lifs 
and mind are presuppositions of all knowledge. Wha 
we call ‘ mind ’ is a name for our own personality anc 
its activities through which we learn about everything 
else, energy included. АП else ıs a series of presenta 
tions to our mind, presentations which are соіопге 
by its activities. We can no more get outside ourselve. 
and view ourselves from outside than we could lif 
ourselves out of a marsh by our own waistbands. The 
first and soundest conclusion which we come to abou 
phenomena, a conclusion arrived at before we reac] 
the mature age of one year, is that many of thes- 
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phenomena are the result of the activities of person- 
alities like our own. Other phenomena we gradually 
perceive are the expression of simpler activities, and 
yur conceptions of matter and energy are all in the 
fast resort pale abstractions from our prunary con- 
ceptions of ‘selves.’ For the sake of convenience in 
classifying phenomena, we neglect this consideration, 
and affect to regard animals and plants as mere 
collections of matter and their activities as ‘a kind of 
energy.’ Life, as Tyndall pointed out long ago, 1з 
not energy at all but the control of energy, the constant 
composition and moulding of energy. Ifin attempting 
to solve an algebraic problem we should designedly 
leave out one factor 1n order to arrive at a simpler 
solution, we should fully realise that this solution 
could only be partially true. When mechanistic biolo- 
gists ignore the subjective element in knowledge, their 
solutions must necessanly be profoundly untrue. 


In a lecture to the Royal Geographical Society on 
November 15, Mr J. A. Steers discussed some of the 
changes that are taking place in the coastline between 
Hunstanton and the Orwell-Stour estuary. This is 
a submerged low coast modified by marine erosion 
and the action of longshore currents which have 
dammed several of the streams and elsewhere have 
led to the growth of spits Mr Steers mentioned an 
effect of tides which 1s sometimes overlooked. The 
direction of tidal drift 1s known to change with ebb 
and flow, but owing to the difference in level of the 
water the material worked on at high water 1s distinct 
from that worked on at low water, so that there often 
are two opposed movements of beach material on the 
same foreshore This is noticeable at Blakeney, 
where the shingle has pushed westward, and the sand, 
at a lower level, eastward Among other interesting 
points raised in the lecture was the origin of the 
shingle on the north coast of Norfolk Analysis shows 
99 per cent. of 1t to be flint, and the remainder to be 
igneous rock of Scottish and, to a less extent, Scandi- 
navian origin, with a few fragments of sedimentary 
rock. The prevalence of flint pomts to an origin not 
far distant, but the exact source 1з not yet known. 
Mr. Steers discussed at some length the origin of 
Blakeney Point, Lowestoft Ness, Orford Ness, and 
other recent growths of the coast. 


To hold an exhibition of coal products during the 
present stressful period in the coal industry might be 
considered somewhat hazardous, for exhibitions 
involve considerable expenditure on the part of 
exhibitors, but publicity, and especially co-operative 
publicity, has been found to pay, and nothing seems 
to daunt the spirits of our industrial firms in good 
times or in bad. The National Coal Products, 
Chemical, and Engineering Exhibition, which is being 
held on November 16-27 in Manchester, is a co- 
operative venture sponsored by the Manchester 
Section of the Society of Chemical Industry, and 
organised by Provincial Exhibitons, Ltd. When 
planned last May, it was hoped that the coal strike 
would be ended long before November, but as events 
proved contrary, the original scheme of confining the 
exhibition to tar and tar-products was abandoned, 
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and the subject of methods of utlising coal was 
substituted. As the stnke still continued, it was 
decided also to display many exhibits relating to 
the value of research upon coal and its products. 
The зі of exhibitors ın the City Hall contains the 
names of the pnnapal organisations that are investi- 
gating coal, those of a few chemical firms and а 
large number of plant manufacturers. Everything 
possible has been done to attract and instruct the 
public, and if we ате not sure that (as the official 
catalogue states) all the visitors will feel that in 
Manchester they are in the actual workshop of the 
country, and not merely looking into the Empire’s 
shop-window as in London, we are certain that the 
promoters of the exhibition deserve the thanks of the 
scientific community for their initiative and enter- 
prise. In connexion with the exhibition, а conference 
on tar is being held on November 26, at which 
important papers are being read by members of the 
Society of Chemical Industry, the Institution of 
Gas Engineers, and the Coke Oven Managers’ 
Association, 


Тн Lloyd Roberts Memorial Lecture was delivered 
at the Manchester Royal Infirmary on November 9 
by Dr. W. E. Gye, who chose as his subject ‘‘ The 
Cancer Problem." He reviewed his former work and 
described further experiments, all of which tend to 
confirm the conclusions he then reached. His work 
has been largely prosecuted with the Rous chicken 
sarcoma, which, unlke most malgnant tumours, 
possesses a 'filterable' virus. If a Rous tumour be 
tuturated and filtered through a porcelain filter, the 
filtrate injected into а fowl induces tumour-formation , 
the causative agent is therefore a filterable or ultra- 
microscopic one. If the filtrate’ be heated to 55°C. 
for 15 minutes, or treated with an antiseptic such as 
acriflavine before injection, it loses its potency, the 
causative agent becoming inactivated. But if a 
portion of heated filtrate be mixed with a portion of 
filtrate treated with acriflavine and the mixture 
injected into a fowl, tumour formation results Dr. 
Gye concludes, therefore, that the causative agent of 
the Rous tumour consists of two parts, one of which 
may be destroyed by heat, the other by an antiseptic 
such as acriflavine, and that both are necessary for 
tumour formation. To the former heat-labule sub- 
stance the name of ‘ specific factor’ is given; the 
other factor is regarded as being a living virus or 
micro-organism. A tumour of one species of animal 
cannot be transplanted into another, but a mixture of 
inactive Rous tumour extract (inactivated by acri- 
flavine) with extract of human cancer produces in the 
fowl a tumour microscopically like the Rous tumour. , 
Many substitution experiments of this kind have been 
performed with similar results, with one or two 
curious and mexplicable exceptions only. Dr. Gye 
believes that the specificity or easential characters of 
a malignant tumour are carned by the heat-labile 
agent called the ‘ specific factor,’ and that the other 
factor is a living virns (or viruses) which becomes 
operative only when the specific factor is present as 
well. The fact that cultures ià serum broth of 
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tumours (up to the seventh remove) may be sub- 
stituted for direct extracts in these experiments 


supports this view. At the same time, other possible, 
though unlik*ly, hypothesis are being explored. 


Tax Factories and Workshops Report for 1925, 
which was recently issued by Н.М. Stationery Office, 


is instructive and interesting. The work done by 
. the inspectors is very thorough, and the recommenda- 
tions they have made in previous years have been of 
great value to the many industries concerned. It 
^ seems fairly certain that explosions in works employing 
benzene and other inflammable products are some- 
tmee caused by electrostatic sparks. This can be 
prevented in some cases by the use of suitable brush 
collectors to discharge the electricity on driving-belts. 
The total number of accidents directly attributable 
to electricity is 414, and includes 24 fatal cases. This 
is lees than last year; and conmdering the great 
increase in the work done in the electrical industry 
last year it ıs satisfactory. Twelve of the fatal 


cases were due to shocks from pressures not exceeding 
250 volts. In all these cases alternating current was 


employed. In one case when a man was inspecüng 


the machinery of & motor car, using a lamp connected 
with the supply, the lamp broke and the metal car, 
being insulated front earth "by the tyres, becdme 
‘alive,’ owing to touching a terminal. Although the 
man was able to call out for the switch to be turned 
off he was unable to let go and was killed. Another 
fatal accident was due to a practical joke, the bell 
hand]e being connected with one of the supply mains. 
The worst accidents are caused by & hand to foot 
shock, the hand, for example, touching the cover of 
& defective switch, the cover of which has become 
alive, and the foot making a good contact with the 
earth through a damp boot. If a person is well 
insulated from earth he only gets a trifling shock 
when a'spark takes place between bim and a high- 
tension terminal. The present regulations seem quite 
satisfactory, but they need.to be enforced. The 
senior electric inspector, Mr. G. S. Ram, urges that 
contractors and others should take special precautions 
when installing an alternating current supply. 


Tse increasing facilites rendered available in 
recent years for the publication of geophysical papers 
have amply justified themselves, and appear to have 
greatly stimulated interest and investigation in the 
subject. In Great Britain the only distinctively 
geophysical periodical is the Geophysical Supplement 
to the Monthly Notices of the Royal Astronomical 
Soctety, and the Society has rendered great service 
by giving the subject af geophysics this valuable 
* support. The supplement ıs paged separately from 
the Monthly Notices proper, and forms a distinct 
. journal; itis now nearing the end of its first volume, 
and No. 7, recently issued, deals in its eight papers 
with an interesting variety of subjects: seismic waves, 
the elasüc yielding of the earth, the rigidity of its 
central core, magnetic storms, tidal motion, and the 
relation between barometric pressure and gas pressure 
in mines. All these papers have been presented to 


the Society in the early part of this year. Another . 
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thriving journal, also published mainly in English, 
which deals largely but not entirely with geophysics, 
is the Japanese Journal of Astronomy and Geophysics, 
published by the National Research Council for Japan ; 
béside published papers in full, it gives short abstracts 
of other cognate papers published in Japan. The 
recently issued part, val. 3, No. 3, contains an article 
on the. possibility of gravitational wayes in soil, 
together. with no lees than 86 abstracts (occupying 
33 pages of small print) of other astronomical and 
geophysical papers. 

` AN Egyptian wing has been added to the Museum 
of the University of Pennsylvania, Philadelphia, in 
memory of the late Mr. Eckley Brinton’ Coxe, junior, 
Mr. Coxe -was president of the Museum from тото 
until 1916, and was not only a generous benefactor 
during his lifetime, but also left a sum of half a million 
dollars at his death for the promotion of Egyptian 
studies, It will be remembered that extensive in- 
vestigations at Memphis, including the excavation 
of the Palace of Merenptah, were carried out by the 
Eckley B. Coxe Expedition, and many of the objects 
now installed in the wing and shown for the first time 
were obtained by this expedition or others on this 
foundation. A description of the new wing, which 
was opened in May last, and of some of the principal 
exhibits, appears in the Museum Journal (Philadelphia) 
for June. It contains twelve rooms appropriate 
in design and harmonising in colour and proportion 
with the exhibits. Eight rooms are devoted to 
Egypt, while Ur, Beisan, Persian art, and Arabic art 
each have a room, those of Ur and Beisan being used 
for exhibition of the objects obtained by the expedi- 
tions of the Museum now in progress. 


Tre Sterling fellowships were established by a 
gift of one million dollars from the trustees of the 
estate of the. late John W. Sterling to stimulate 
scholarship and advanced regearch in all fields of 
knowledge., They are open to graduates who desire 
to carry.on studies under the direction of the Graduate 
Faculty of Yale University. The fellowships are 
divided into two general classes : Research or Senior 
Fellowships for candidates of the standing of the 
Ph.D. degree, of the annual value of 200/.-500/. ; 
and Junior Fellowships for candidates who are well 
advanced in their work towards the Ph.D. dégree, 


“of the annual value of 200/.-300%. АП fellows are 


appointed for a single year in the first instance and 
are required- to submit reports on their work, either 
at stated intervals or at the expiration of their 
fellowships. Application forms; to be returned by 
March т, can be obtained from the Dean of the 
Graduate School of Yale University, New Haven, 
Connecticut. 

Тнв British Museum (atari History) has issued 
four additional natural history booklets in the 
attractive series commenced last year. The new 
subjects include the pine marten, the harvest mouse, 
the ow deer and the batn owl (Price 6d. each). 
As before, each booklet contains а short account of 
the history and habrts of the animal, and is accom- 
panied by a charming coloured illustration. Among 
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the latest sets of postcards to be published by the 
Museum 18 the second series of portraits of famous 
naturalists (Price 1s.) This set includes Sloane, 
Banks, Leeuwenhoek, Mendel, Seba and Shaw, 
among others, and a pamphlet enclosed with the set 
gives concise details of their hves, with special refer- 
ence to their contributions to natural history. The 
series of British Museum postcards now covers a wide 
range of subject and interest, and there can be httle 
doubt that their publication has contributed con- 
siderably to the popularity of the institution and to 
public interest ın its collections. 


Mr. Е. С. Lrovp, I Sinclair Road, Kensington, 
W. 14, writes to ask if it is very uncommon now to 
find the Camberwell Beauty butterfly near London, 
as а patient had given him a perfect specimen caught 
near Honor Oak Park Station 1n the summer of 1911 
or 1912. Dr. James Waterston, of the Natural 
History Museum, South Kensington, has been good 
enough to send us the following answer to this inquiry : 
“ The Camberwell Beauty is, in Great Britain, a some- 
what rare visitor, occurring not in the late spring or 
early summer (as is commonly the case with other 
immigrants), but more frequently in Augugt or later. 
While the species has been proved to hibernate occa- 
sionally in Britain, no authentic occurrence of the 
larva or pupa 18 on record. 1911 appears to have 
been a Camberwell Beauty year, and, according to 
information supplied by my friend Capt. N. D. Riley, 
the species was then recorded (August) from, amongst 
other places, Berkhampstead; Bradwell-on-Sea, Essex ; 
Brading, Isle of Wight; Chelsfield, Kent. With all 
this, the occurrence of the Honor Oak Park Station 
specimen falls into hne. The interest of Mr. Lloyd’s 
record is rather а sentimental one, the species on this 
occasion having been taken, after a long interval, in 
the locality from which 1t received its popular name.” 


Тнк Scwnhfic American for October contains a very 
discursive but interesting article on ‘ Hunting Fossil 
Insects," written in the well-known free-lance style 
of that entomological genius Prof. T. D. A. Cockerell. 
The insects dealt with are two collections of Tertiary 
fossils, one from sorhe new beds on the banks of the 
Kudia river in the Amagu region of Siberia, opposite 
the southern shores of Sachalin, the other from the 
Santa Barbara district, Province of Jujuy, Northern 
Argentina. In each case, Prof. and Mrs Cockerell 
underwent an adventurous journey to obtain the 
specimens, and the chief interest of the article les 
perhaps in the iluminating remarks about the con- 
ditions of the countries through which they passed. 
Prof Cockerell has, we believe, dealt with both 
collections scientifically elsewhere. We thnk it 
important to point out that he is in error in assuming 
that his Argentine Tertiary insects were the first 
fossil insects to be discovered in the whole of South 
America. Prof. Wieland, of Yale University, dis- 
covered two very fine Rhaetic specimens near Mendoza 
a good many years ago; опе of these was a Homo- 
pteron and the other a caddis-fly. It was a pity that 
Prof. Cockerell did not know of this bed, as he might 
have found further specimens. From the article 
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before us we learn some interesting points about the 
sect of the “Old Believers,” whom, it appears, the 
Bolsheviks have left somewhat severely alone, so that 
they still keep their oid religion and customs. “ Our 
guide explained that even the Old Behevers had had 
their revolution ” ; but apparently it was a mild one, 
as they are still allowed to dnrnk whisky, though 
tea and coffee are taboo ! 


SIR ARTHUR KEITH and Mr. С К Peers have been 
elected honorary members of the Yorkshire Philo- 
sophical Society. 


REPLYING to a question in the House of Commons 
on November 21, Mr. Amery, Secretary of State for 
the Colonies, said that the appointment of director of 
the Amani Institute has been accepted by Mr W. 
Nowell, Director of Science and Agriculture, British 
Gwana. On his arnval in England from British 
Guiana the new director will be invited to submit 
recommendations as to the staffing of the Institute 


A PORTRAIT of Michael Faraday, and a reproduc- 
tion of the portrait of Lord Kelvin painted by 
Herkomer for the Institution of Civil Engineers, both 
by Mx George Harcourt, R.A., will be shown in the 
lecture theatre of the Institution of Electrical 
Engineers in the positions allotted to them at the 
ordinary meeting on December 2. After intro- 
ductory remarks by the president, Mr. Harcourt's 
portrait of Faraday will be presented to the Institu- 
tion by Mr. Sydney Evershed. ' 


AT the annual general meeting of the London 
Mathematical Society, held on November 11, the 
following officers were elected : President, Prof. G. H. 
Hardy; Vice-Presidenis, Prof. S. Chapman, Prof. 
А. І. Dixon, Mr. J.-E. Littlewood; Treasurer, Dr. 
А. E. Western; Librarian, Prof. Н. Hilton ; Secre- 
tariss, Prof. С. N. Watson, Mr. Е. P. White; New 
Members of Council, Prof Н. Е. Baker, Prof. A. S. 
Eddington, Prof. E. H. Neville. 


Іт 18 announced in Science that the Perkan medal 
for 1927 has been awarded to Dr. John Teeple, 
treasurer of the American Chemical Society, for 
"significant scientific, technical, and admunistrative 
achievements, particularly the economic development 
of an American potassium industry at Searles Lake, 
Cahf." The committee of award consists of repre- 
sentatives of the American Section of the Society of 
Chemical Industry, the American Chemical Society, 
the American Electrochemical Society, the American 
Institute of Chemical Engineers, and the American 
Section of the Société de Chimie Industrielle, 


AT the annual general meeting of the Philosophical 
Society of the University of Durham, the following 
officers were elected: President, The Earl of Durham 
(Chancellor of the University of Durham) ; Secretary, 
Dr. Grace Leitch; Treasurer, Mr. J. W Bullerwell ; 
Editor, Dr. Todd,  Libranam, Dr Bradshaw; 
Assistant. Librarian, Mr. E. Patterson; Sectional 
Officers, the chairman and secretary of each section 
being given in brackets: Chemical and Physical 
(Dr. P L. Robinson and Mr. O. Darbyshire), Geo- 
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logical апа Biological (Dr. Kathleen Blackburn and 
Dr. Allan) Mathematical (Mr. Colborne and Mr. 
Miles), Apphed Science (Dr. Morrow and Dr. Baker), 
Philosophy (Dr. A. Robinson and Mrs. Alderson), 
Archeological and Historical (Dr. J. Wight Duff). 


WE are informed by Messrs. Ernest Benn, Ltd., 
that Lady Bell is editing the letters of Gertrude Bell, 
which will be published, probably in two volumes, 
during the course of 1927. 


-THx latest catalogde (No. 146) of Messrs Dulau 
and Co., Ltd, 34 Margaret Street, W.1, gives par- 
ticulars of nearly 1300 volumes on zoology, botany 
‚ and gardening, agriculture, geology, paleontology 
and mineralogy. Copies can be had free from the 
publishers. 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—An 
assistant ın the Engineering School, Trimty College, 
Dublin—The Registrar (November 29). An assistant 
master, with qualifications in mathematics, at the 
Government High School, Nassau, Bahamas — С.А. 
(Т.), Board of Education, Whitehall, S.W.1. For 
Scottish candidates (T.), Scottish Education Depart- 
ment, Whitehall, S.W.r (December 6). An officer 
for research work and a professor of pathology at 
the Punjab Veterinary College, Lahore—The Secre- 
tary to the High Commissioner for India, 42 Grosvenor 
Gardens, S W r (December 10). Chief designer, 
designer, chief testing engineer, and first assistant 





testing engineer at Admiralty Engineering or 
West Drayton— Secretary of the Admiralty (С.Е 

Branch) Whitehall, S.W.ri (December 13). Ап 
instructress in fruit and vegetable preservation, and 
housemustress of one of the hostels of the Swanley 
Horticultural College for Women — The Principal of 
the College, Swanley, Kent (December 15). А bacteno- 
logst in the Department of Agriculture of the Insh 
Free State—The Secretary, Civil Service Commussion, 
33 St. Stephen's Green, Dubhn (December 16). А 
principal of the University College of Wales, Aberyst- 
wyth, in succession to the late Principal J. H. 
Davies—The Preeident of the College, (D. Daviee, 
Esq., M.P.), Plas Dinam, Llandinam, or The General 
Secretary, University College, Aberystwyth (January 
31). A pathologist at the Cancer Hospital to conduct 
investigations in the effects of radiation on malignant 
and normal tissues and body fluids—The Secretary, 
Cancer Hospital, Fulham Road, S.W.3. А govern- 


ment analyst for the Public Health Department, 


Southern Rhodesia—The Secretary, High Commis- 
sioner for Southern Rhodesia, Crown House, Aldwych, 
W.C.2. A keeper of the laboratories of the Royal 
Horticultural Society at Wisley—The Secretary, Royal 
Horticultural Society, Vincent Square, S.W.r A 
temporary assistant in the Research Department, 
Woolwich, under the Directorate of Explosives Re- 
search—The Chief Superintendent, Research Depart- 
ment, Woolwich, S.E.18. An agricultural chemist 
at the Kirton Agricultural Institute—The Principal, 
Kirton Agricultural Institute, near Boston, Lincs 


Our Astronomical Column. 


Сомкт Comas SOLA.— It appears fairly certain from 
the first ten days' observations of this comet that it 


is a periodic one, of ips family. The following 
orbits are by Mr. G. Merton and Dr. А C D. Crom- 
melin respectively : 
Te 1917, Maroh я 316 ОЛ. 1917, „Масс eNO UT 
a sY ao" oS 18” 
Q= 51 *4 50 
f-11 $0 и ц о 4 
i $70 41065 о 34280 
=9:5153 77789 
Equmox = 1926-0 1946 o 


The elements bear some resemblance to those of 
ib Oma 1890, VII.. œ for that comet was 
13? 20” 5? 6’, 1 12? 51/; log q 0:2596; period 

"f has not been seen since that apparition. 
Observations of the present coniet are e to 
continue for several months, which should decide the 
question of identity. 


BRITISH TELESCOPES.—We have pleasure in direct- 
ing &ttention to а recent publication entitled “ Astro- 
nomical апа tical Instruments " which has been 
issued Sir Howard Grubb, Parsons and Company, 
largely tor the purpose of describing and illustrating 
the resources and equipment of the Company's new 

prm works at Newcastle-on-Tyne. · The contents 
the publication consist of & series of four short 
articles on (1) the development of ay instruments 
for "peru d and 6) ie i kaier the Bntsh 
tical indosts Sır Howard 
rubb, Parsons га , (4) the new optical 
works of the Company at W Let ‘cate, Newcastle- 
on-Tyne. The articles are very attractively written, 
and are well illustrated with a number of clear 
uctions. d cd AE 
sectional elevation of the 
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-ft. dome and the 41-inch. 


refractor, and two photographs showing the frame- 
work of the dome and из rising floor now under con- 
struction at the works. Reference to this 

telescope and to the s dica works in me le was 

in NATURE of September 4, p 340 e list.on panes 
44-45 of some of the principal large astronomical 
instruments made by the firm since 1t was founded by 
Thomas Grubb 1s eloquent testimony to the debt 
which astronomy, in cular, owes to these noted 
makers of telescope objectives and instruments. 


EARLY ARABIAN ASTROPHYSICS.— More than 9o 
of volume 56/57 of the Sitzwngsberichie der Phys.- 
. Sox. Erlangen are devoted to a presentation of 
the contents of an early Arabic treatise on the Light 
of the Moon by Al Hazen, with comments by the 
translator, Dr. Karl Kohl, of the University 
Erlangen. Al Hazen, or al Hasen Ibn al Hai 
was born at Basra but spent most of his Ше in 
He incurred the displeasure of the er al Hakim by 
the failure of his scheme for g the flooding of 
the Nile and had to conceal Pata the death of 
the Calf ın тозо. He then returned to Cairo, where 
he died in 1038. His book begns with & short 
account of. contemporaneous knowledge as to the 
ht of the moon; he then shows that phases and 
necessitate a spherical moon, goes on to de- 
ate Iu own apparatus and observations, shows 
that neither transmission nor reflection (according to 
the laws of reflection) can explain the light, 
and concludes, therefore, that the moon is self-Iuminous, 
the sun imparting by п means of ıts rays the power of 
self-Iuminoer riginal treatise appears to be 
in the India Office, but we: we'have been unable to find 
any statement as to how it became available for 
translation. 
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Research Items. 


PROMISCUITY AND PRIMITIVE MARRIAGE —А dis- 
cussion on promiscuity and group marriage by Lieut.- 
Col. E. F. Gordon Tucker and Mr. Leslie Н. Gilbert 
ap in the Sociological Review, vol 18, No. 4. 
Col. Tucker holds that the investigation of е 
must start with the physiological facts of the intensity 
of the sexual inclination. e es that while no 
very helpful lesson can be derived from the varied 
conduct of the Quadrumana as to the sexual relations 
of human precursors among savage men, we get on 
one hand a widespread ‘incest horror,’ and, on the 
other, compulsory marriage among close relatives, 
but not the closest. Yet among Polynesinns brother 
and sister marriage 1з a source of honour. Postulat- 
ing а primihve group, the extent of continuity in 
а ан would be dependent оп food supply. 

the group were constant and sedentary, pro- 
miscuity would arise owing to the strength of the 
sex instinct and the hypothetical absence of the 
restraining forces of education, law, and religion. It 
is а question whether sexual jealousy would be strong 
enough to overcome these forces Where the group 
was not constant owing to scarcity of food supply, 
either anent or seasonal, individual men going 
off to find food would each take & woman to orm 
woman's work—root and beetle grubbing—and this 
custom would tend to give rise to individual marriage. 
In these conditions it 18 unnecessary to postulate 
promiscuity as а precedent condition of the classifica- 
tory system of relationships as Morgan did. The 
position of the mother's brother follows as а natural 
result In his reply Mr Gilbert argues from the 
universality of the individual marriage, while the 
terms of the classificatory system nc be deduced 
from the Levirate and Sororate, which functions 
actively to-day, and further, that in ашпа 
groups, eligibility for m does not n y 
connote actual sexual relation. The so-called 
vestigial customs are magico-relgious, though no 
one explanation can account for the diverse sexual 
orgies. The promiscuity theory demands the abroga- 
ton of the parental instinct, both of woman and man, 
which are essential to the survival of society in view 
of the conditions of human birth and infancy. 


PHYSICAL ANTHROPOLOGY OF THE PAIRS AND 
AMU-DARIA Basin.—Physical measurements collected 
by Sir M. Aurel Stein on his third archeological 
expedition to Central Asia in 1915, are anal by 
Mr. T A. Joyce in the Journal of the Royal Anthropo- 
logical Insistute, Vol. 56, Pt. т. The measurements 
are of fourteen different Бор covering Mongolo- 
Turin Tajik, and Iranian and Persian stock, for the 
most part nomad pastorals, but including primitive 
hunters and fishers from the Helmand River and 
military levies from Baluchistan The examination 
of these measurements points to a double grouping 
into (т) those of the north and north-west—the 
Yargh ‚ Мапу, Darwazi, and  Karateghin, 
relatively dolichocephalic, narrow-nosed, eurypro- 
sopic and short-statured, and (2) those of the south 
and south-east—the Shignani, Ishkashmi, and 
Wakhi, relatively brachycephalic, long-nosed, lepto- 
prosopic, and tall-statured. Intermediate to 
groups are the Roshani, dwellers in a secluded valley, 
who may be taken as the main element of the b 
af these ples in its purest form, the pure Homo 
Alpinus North апа east this has been 
modified in various degrees by contact with а broad- 
aosed  Mongolo-Turài type. A  Karateghin-Vanp 
dni has been modified by contact with a narrow- 
1 branch of Mongoloid peoples, while a Seistani- 
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Sayad group аге basically Indo-Persian or Indo- 
Afghan, but contain a leaven of the old Pamur strain. 


INHERITANCE OF FLEECE CHARACTERS —Fraser 
Roberts (Jour. of Gensiscs, 17 1, 1926) has an interest- 
ing paper dealing with the genetics of the piebald 
sheep, described variously as Spanish, or Barbary, or 
Jacob’s sheep. Не 1s of opinion that the characterisa- 
tion of these shi in Great Bntain has not altered 
since 1760, and in his ence they invariably 
breed true, whole black or self-white lambs never 
a . In crosses with English breeds, the F, 
ойор were uniformly self-blacks, and it is con- 
clu ed from further experimentation that the piebald 
sheep possesses a dominant black factor and also a 
recessive factor which restricts the black to certain 
areas. 


НАрроск BroLocv.—Mr. Harold Thompson has 
recently published the third of an important series 
of studies on haddock biology (Fsshertes, Scotland, 
Sa. Invest 1926, No 2. Edinburgh and London. 
H.MS.O. as. 6d. net.) In preceding pa it was 
shown that the acceptance of the “ scale theory ” for 
haddock 18 substantially vindicated by the test of 
expenence, and that few, if any, unsurmountable 

ifhculties occur in its general application to the 
study of the stock in the sea from to year. The 

resent paper deals with the gro of sea-born baby 
dock reared under artificial conditions їп адпапа. 
Two or three weeks were п before the fish 
accommodated themselves to the new conditions, and 
this check in growth was marked by an apparent 
(‘ false ’) winter mark on the scale in all cases 1n which 
transference of the fish from the sea was carried out 
during the season of greatest growth, namely, from 
May to October. Abundant proof was obtained of 
the unfailing formation of normal winter markings on 
each occasion that a fish through one or two 
winters in captivity. The e ents also demon- 
strated the important fact that, for the first three 
years at least, the size of the haddock scale increases 
on the & in proportion to that of the fish The 
growth, under атал! conditions was surprising, for 
all the captive fish showed an increase of nearl 
тоо per cent in their growth-rate as compared wi 
controls at sea—a result probably due in large 
measure to the fact that the food-supply was con- 
tinuous and plentiful. 


Sex DIFFERENTIATION IN BOoNELLIA —Prof К. 
Goldschmidt (Biol Zentralbl., Bd 46, Heft 8, 1926) 
holds that the male Bonellia cannot be regarded simpl 
аз a case of neoteny and of suppressed development. 
Regarded from the point of view of the morphogenesis 
of the female, the male 1s by comparison Suppressed 
in development, but from the point of view of sex 
differentiation the male is an early mpening larva; 
it 1з not neotenic like axolotl, but precocious like the 
larva of Miastor. Prof. Goldschmidt з the 
quickening of the sexual differentiation of the male 
as evidence of the activating function of the secretion 
on the proboscis of the female, while Baltzer, who 
places the retardation of metamorphosis in the fore- 
ground, takes the opposite view ot the action of the 

roboscis secretion. Prof. Goldschmidt, reviewing 
trer' results, concludes that in Bonellia sex 18 
poer , those larva with the female determinant 
evelop always into females, those with the male 
determinant which develop as parasites become as а 
rule males, but after only short parasitism become 
intersexes, and those developing without parasitism 
pass through transitory mtersexuality into females. 


784 
He also examines Baltzer's work from the point of 
view of developmental physiol and concludes that, 
before this and the genetical side of the problem can 


be elucidated, more observations, are required. 


HosT-PARASITE SPECIFICITY.— Prof. R. W. Hegner 
(Scenca Progress, Oct. 1926) discusses host-parasite 
Specificity—the association of а particular species of 
host with & particular species of te—with 
special reference to human protozoa. many cases 
а parasitic species appears to be ngidly adjusted to 
one species of host and unable to live in any other 
species, e.g. the organism of human malaria must 
often be transferred to horses, cattle, &nd pigs, but 
infections do not result. The habits of the host 


often determine the transmission of human tozoa, 
e insanitary conditions determine largely the spread 
of intestinal protozoa. The factors within a host 


which enable natural tes to bring about an 
infection but prevent ‘ fo * parasites from doing 
po are briefly considered. f. Hegner points out 
that the conditions within the bodies of anopheline 
and cphcine mosquitoes, and especially of closely 
alied anophelines, must be very similar, and that 
therefore the adjustments of the malarial рети 
io (Ue шен vets ш Бо very Чеш . The 
actual factors responsible for the minute differences 
are unknown but are open to imental study. 
In discussing the conditions responsible for differences 
in suscoptitili ity between young and old, he suggests 
that some type of resistance develops with age, but 
the mechanism of this resistance is not known. The 
termination of an infection with protozoa also 
probably depends largely on the buildi up of 
resistance by be host; failure e the supply 
&ppears to & minor part. more extensive 
Scout of the бое of host-parasite relationships, 
with special reference to the protoroa living ın man, 
is given by Prof. Hegner їп Quart. Review of Biol., 
I, 3, 1926. 


PROBLEMS OF VEGETATIVE PROPAGATION.—Dr. R. C. 
Knight makes an in i contribution to our 
kmowledge of conditions under which hard-wood 
ttings can be successfully ted as а result of 


his ents, with plum stocks, reported 
in the Journal of Pomology, vol 5, pp. 248-266, 
October 1926. e concludes that the amount of 


callus formation is not necessarily indicative of the 
amount of root production, these two processes bear- 
ing no саа relation te one another. They 
are not si ly affected by external conditions: 
thus callus formation is favoured by a | water 
content in the soil, while root production, on the other 
hand, may be better with a lower water content, 
because the lower: water content its more 
efficient aeration. Treatment of the tissue of the 
cuttings with various reagents was attempted, but 
on the whole the results of such treatments were 

&nd never 80 favourable as to give a hint of 
a method of practical importance. 


THE FALL or FLoRAL ORGANS.—lsawo Namikawa 
has investigated fully the details of the abscission or. 
exfohation of fl organs, and publishes many 
details of interest in the Jowrnal of the Colleges of 
Agriculiuvs, Hokkaido Imperial University, 27, pp. 
63-131, July 1926. Catkins particularly have form 
the subject of study, and in every case a more or lees 
differentiated; separation zone ia present. Except in 
the fertilised female cone of Alnus, abscission 
place in all catkins examined. Ву abscission is under- 
stood a separation brought about by living tissue ;- 
exfoliation is the term given to the falling of floral 
organs as the result of drying and death, withseparation 
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following mechanicalrupture. In Narcissus, Lycoris, 
Menyanthes, and Ribes, the floral organs are thus ex- 
foliated as the result of ligno-suberisation of а more or 
less differentiated cell-layer at the base of the floral 
organ. The female cone of Alnus falls with & part of 
the.vegetative shoot when this is cut off by absciselon. 


EARTHQUAKES IN FRANCE.—Ihe earthquakes of 
France, studied m past tińeæ by Perrey (1872) and 
Monteasus de Ballore (1892), have lately attracted 
closer attention. For a valuable summary of recent 
investigations we are indebted to М Edmond Rothé, 
director of the French Seismological Bureau (Matériaux 

Vétude des calamitds, No. 9, 1926, рр 3-47). 
g the seven years 1919-25, the number of а 
quakes felt in the whole of France was 79, the yearly 
ау е being thus about the same as in Great 
Britain. Of the six seismic regions which M. Rothé 
defines, the more prominent are those of the Alpes 
Maritimes and the valley of the Rhóne, and of the 
, in the former of which were felt the Riviera 
earthquake of 1887 (of Italian o. ) and the Provence 
earthquake of 1909, an of special interest, 
as the ground in the cen region seems to have 
been elevated by about 1$ inches. 


Оп, AND Солт, RESOURCES OF THE OREGON BASIN, 
WryowiNG.—Tlhe area covered by this ко 
survey (the work of D. F. Hewett, U.S. . Sur. 
Prof. Pa 145) lies along the west side of the well- 
known Horn Basin in north-western Wyoming. 
Stendera phically, the Carboniferous, Jurassic, Cre- 
taceous, and Т systems ‘are represented; coal 
deposits, mainly of a lenticular character, occur in 
the Montana members of the Upper Cretaceous, also 
in the Fort Union formation of middle Tertiary age ; 
petroleum is mainly derived from the Frontier mem 
of the Upper Cretaceous; and is exploited particularly 
at the Grass Creek field. Apart from detailed studies 
of these natural resources, this monograph is of 
interest for the attention which is given therein to the 
analysis of the sediments involved. In particular 
‘ bentonite,’ a iar clay with some unusual pro- 

and of widespread occurrence in the Rocky 
ountain n, receives discussion; from munera- 
logical and mechanical analyses the author concludes 
that this substance 18 the alteration product of a 
volcanic glass, or at least ially derived from some 
mineral which was ised in the glass. It would 
seem that the alterahon ensued soon after explosive 
of vulcanicity had taken nud vapours being 

cond and gathering es into , thus 
ucing mud-showers, ultimately forming the clay ; 

e volcanoes responsible for the mother-substance 
of bentonite were probably situated in the терш 
west of Wyo , possibly in central Idaho. The 
mineralogical yses of other sediments are clearly 
not exhaustive, most of the ' heavy’ mineral con- 
stituents disregarded, except biotite, apatite, 
and zrcon, w these ев occur; it is quite 
certain that further investigation of such acceseories 
wotld have served tbe author's p still better, 
“in the hope that... additional light on the character, 
source, and manner of d ition of the sediments ” 
would be forthcoming. 5. paige oe pU rich а 
diagrams, photographs, and maps, bu е mass а 
detail, Mie abate oe any introductory abetract of 
essential geology and economics, and the omission of 
any summary make it difficult reading. . 

$РЕСТКА or Heavy Merars —Vol. 2, No. 6, of 
the Procesdings of ihe Imperial Academy of Japan 
contains preliminary notes of some : 1С 
investigations. The fine structure of several bismuth 
lines has been examined by Nagaoka and Mishima by 
means of crossed Lummer-Gehrcke plates, and tables 
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of wave-length intervals are given. By exciting the 
spectra of thallium and gola by means of hugh tension 
and heavy current (a0 kv. and 1 ka.) Nagaoka and 
Futagami find that new lines are uced in almost 
coincident positions for the two metals. They give 
also a considerable hst of almost coincident lines for 
these substances taken from existing measures, and 
int out that gold and thallium respectively could 
produced from mercury if a proton could be 
expelled from or introduced into the mercury nucleus. 
The same experimenters record also the spectra of 
mercury produced by two different types of explosion. 


IMPROVED SPECTROGRAPHS AND SPECTROMETERS. 
—Messrs. Hilger's supplementary catalogue describes 
& considerable number of unprovements to dee 
forms of instrument and includes also iculars o 
apparatus of new type. Among the la is & new 
range of spectrograph with interchangeable optical 
systems containing plane or concave grating, or 
prism (glass or quartz). Each model is made in 
three sizes, for focal lengths of roo, 150, and 300 cm. 
respectively A large aperture glass spectrograph, 
giving small y ion, for use with faint sources, 
should commend itself to many inv tors. A 


special фе is made also for the rapid detec- 
ton of Stals In steal dnd asm uus in Im- 

rtant steel works in Great Britain and America. 

18џаі observation of ultra-violet radiation can be 
made by an instrument similar in form io the well- 
known small quartz spectrograph, but 
vided with a fluorescent screen above which is fred 
a wave-length scale. The instrament is in constant 
adjustment. Numerous improvements in the con- 
stant deviation wave-len meter have been 
embodied in the ' 1926 Model” The older form of 
the instrument (“ Standard Model") 18, however, 
still available at a shghtly lower price. 


ELECTRONIC STRUCTURE OF THE ATomM.—The lecture 
recently delivered by Prof. A. Sommerfeld at Man- 
chester has been minted, under the ttle of “ Elec- 
tronic Structure of the Atom and the Quantum 
Theory,” from vol. 70 of the Memoirs and Proceedings 
y the Manchester Literary and Philosophical Society. 

outlining the main features of the present view 
of electronic orbits in the atom, Prof. Sommerfeld 
goes on to consider the relation of atomic structure, 
as revealed by spectroscopy, to ch . He 
attaches t importance to the work of Mam 
Smith and Stoner in dividing the energy levels 
characterised by given principal and azimuthal 
quantum numbers (m,) into sub-groups distinguished 
by the value of the inner quantum number, j. 
emical combination 18 considered to be determined 
by the tendency of an atom to complete 1ts outermost 
shell of electrons, and there 1s considerable evidence 
that the tendency to complete a sub-group, ™,, 18 
effective in this respect, as well as the tendency to 
complete a group, м. From such considerations, 
many of the observed chemical combinations which 
otherwise appear to be inexplicable receive a natural 
interpretation (see also NATURE, June 5, p 793). 


THe INERTIA OF THE ELECTRIC CARRIER IN COPPER. 
—In the October number of the Phystcal Review, 
R. C. Tolman and M. Mott-Smith describe а com- 

rehensive series of experiments designed to study 

e inertia of the electric carner in copper. They 
used an а tus similar to that used in the experi- 
ments of Tolman, Karrer, and Guernsey, in which a 
copper cylinder was oscillated about its ams, and the 
current due to the lag of the electrons in the cylinder 
was detected by means of a соп of many turns of fine 
wire conn through an amplifier to a tuned 
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vibration galvanometer. In order to determine the 

of the effect, the alternating electromotive 
orce in the coil was balanced араш en ачан 
electromotive force produced in ап earth inductor 
which rotated in synchronism with the oscillation of 
the cylinder, so that adjustments of the amplitude 
and of the balan electromotive force were 
possible. An exhaustive investigation of the effect 
of the earth’s field on the magnitude and phase of the 
effect was also made. It was found that the actual 
magnitude of the electromotive force observed was 
rg per cent. less than that expected on the simple 
theory in which the effective mass of the сагпег was 
assumed to be that of ап electron in free space. The 
& phase of the observed electromotive force 

ro? behind the acceleration, whereas on the 
simple theory it should be in unison. 


OPTICAL PROPERTIES OF SuGARS.— The Journal of 
the Washingion Academy of Sciences for October 4 
contains a short paper on the optical propertes of 
l-arabinose, fructose, d-glucose h te, a-lactose 
hydrate, lyxose, d-mannose, d-melibiose, raffinose, 
rhamnose monohydrate, d-ribose, sucrose, trehalose 
and d-xylose, giving the refractive indices determined 
by the immersion method in mixtures of mineral oil 
and monochloronaphthalene, in yellow light. The 
behaviour in polarised light between crossed nicols is 
also listed, as well as the a ce of the А 
The work is due to С. T. Keenan, of the Bureau of 


Chemistry. 


TECHNIQUE IN ENZYME INVESTIGATION —In Dis 
Naiwrmssenschaften for October 15, appears an 
interesting résumé by R. Willstatter of the methods 
and results of the work upon enzymes proceeding under 
his direction at Munich. Willstatter emphasises the 
point that though the enzyme system 18 colloidal it 
is also a complex organic substance the chemical 
composition of which 1s of first importance in under- 
standing its behaviour. Thus, as a catalyst, an 
e e 18 uently very specific ın its action, and 
undoubtedly chemical structure must be accountable 
for such specific action on saccharose as К. Kuhn 18 
reported to have found -Unpublished experiments 
suggest that there are glucosaccharases and fructo- 
saccharases that can be isolated from fungi which, as 
their name suggests, attack the biose by li e on to 
different constituent hexose molecules. Willstatter 
discusses the problem of isolation of enzymes and 
describes methods by which, within one day, invertase 
preparations can be obtained 300-500 times purer 
than previously. The invertase content in yeast 
can be in 15—20 times by allowing ıt to ferment 
at the lowest possible sugar concentration for a day. 
This result raises а doubt whether conclusions can be 
drawn from the natural presence of an enzyme as to 
its significance to the ог . An account 1з also 
given of the method of purification by adsorption 
and eneration of the enzyme from the adsorbent 
which. been developed with so much success at 
Munich. In this connexion, Willsthtter points out 
that the suspended hydrates of alumina are by no 
means simple inorganic complexes; a whole series 
of compounds 18 possible, erent in their amount 
of chemically combined water and in their general 
erm including their behaviour as adsorbents. 

us "alumina y" adsorbs Празе, leaving trypsin 
and anylase in solution; ' 8 alumina," on the other 
hand, also adsorbs the trypsin. Many other interest- 
ing examples are given and the difficulties are discussed 
that lie in the way of attempts to estimate enzyme 
quantities in view of the many factors modifying the 
kinetics of an enzyme catalysed reaction. 
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Recent Industrial Research in Cotton. 


THE British Cotton Ind Research Aseociation, 
У the non-confidential work of which is published 


Ку ап of to Rites о ee : 


volume under notice are extensions of previaus work, 
and nearly all aim at establishing-on a scientific 
basia the many phenomena o by the practical 
textile technologist in his daily work, which he 
has learned to use in controlling the quality of his 
produchons. If their immediate value to the industry 
is not apparent, they are invaluable as records and 
as information avaiable to all who follow ther 
profession earnestly. Much of the instinctive genius 
which has guided the textile technologist in the past 
comes only of long and patient practice. Many of 
these technologists are men whose senses are highly 
developed ш limited directions, with the result that 
they are capable of controlling complex processes 
in a strongly pris way. ey cannot pass on 
their acquired skill to their coll es, for they 
never measure in units. Their skill dies with them, 
and educationally their activities are wasted. The 
reviewer looks to these published researches as a 
means of overcoming this difficulty and thus provid- 
ing for a greater body of men whose interest in textile 
technology is more than a means of earning their 
daily bread. Unfortpnately, technical scientific litera- 
tore is hard reading to those in the textile industry 
who would profit by a more thorough understanding 
of its phraseology , and ıt is only through the efforts 
of textile E and scbools t its value can be 
appreciated. e language barrier betweer the 
scientific textile technologist and the practical textile 
technologist has yet to be broken down, and one 
feels that these Memoirs will be better appreciated 
in years to come than they will be now. 
e work on mildew in cotton has been 
carried to a very definite stage. With a given mould 
, the rate at which growth proceeds is shown 
to a function of the starch used in sinng and 
finishing ; while under the same conditions of steep- 
ing, if wheat flour is used, the rate is found to vary 
with the type of fungus. It appears to be' impossible 
to make generalisations, and a grouping system has 


been adopted. 

The h ic properties of scoured cotton and 
mercer) cotton have been compared; and, using 
this comparison, & method of measuring the degree 
of mercerisation has been established, though the 
reviewer is doubtful as to the ibility of its extended 
application, The mercerisation procees continues to 
& b the interest of textile scientific men, and a 
discussion on the róle of the cuticle during the swelling 
of the cotton hair, illustrated by some excellent 
photomicrograpbs, has indicated that а final solution 
of the problem can only be reached by a detailed 
study of the micro-structure of the hair. Most 
Pp. vn-4- 18s 4-fv. 


1 Shirley Institute Memora, vol. 4, 1945 Didsbary, 
Manchester 


Shirley Inshitute, 1926, 


“workers have felt the need of more information about 
the cuticular structure, and some have even doubted 
the existence of a cuticle at all, but those who have 
been guided by ann and analogy with other plant 


structures will find this paper very in reading. 

The problem of the swelhng of pauses fun has 
been attacked from a different direction. The 
dimenmonal changes have been measured after 
immersion of the hairs in sodium, potassium, lithinm, 
rubidium, and cesium hydroxides of varying con- 
centration.. Unfortunately the relation between the 
maximum and maximum electrical con- 
ductivity has not been established with all these 
metallic hydroxides, though earlier work had indicated. 
a correlahon. The textile grund has always 
employed sodium hydroxide in e mercerising 

; and it 1з interesting to find that once more 
commercial face is right, for with this hydroxide 
the change in diameter of the hair is found to be 
about twice that with any of the others, thus suggeet- 
ing its specific action on cellulose. Ё 

ler work on moisture absorption by cotton 
has been responsible for a widespread impression 
that Indian, American and Egyptian cottons differ 
in their-moisture-absorbing capacity; but, a careful 
study has failed to confirm these earlier results. А 
suggestive comment on the acquired skill of practical 
textile technologists 18 found 1n the researches on the 
lustre of yarns and fabrics, in which it has been 
considered necessary to employ the Lummer Brodhun 
photometer, the most accurate instrument available, 
in order to compete with the acute observation of 
those employed in the finishing trade. 

The mixing of different varieties of cotton is shown 
to cause variation in shade during dyeing, and a 
рогу Бейше reason їз given for this intei- 
vari variation. 

A study of the surface tension of various starch 
pastes used ın sizing yarns has revealed ап interest- 
ing analogy with viscosity determinations. The rate 
at which size permeates cotton 1s found to increase 
much more rapidly with in temperature than 
the lowering of the surface tension would indicate. 
The temperature should be carefully controlled during 
the sizing process if a level result 18 to be obtained, a 
conclusion which commercial practice has been slow 
to appreciate in аре though the advantages of 
thermostatic control have long been known in the 
United States 

Contnbutions to our knowledge of the chemical 
constituents of cotton are made in papers on the 
waxes of cottons of different origin and their character- 
istics, on the identification of fatty ingredients in 
sized pos and on the ash content and ash alkahnity 
of cal cottons. 

zd s tographic reproductions, graphs, tables and 

general lay-out of this volume are excellent. The 

ort under the title of 

e table of contents is a welcome 
Е. P. SLATER. 


inclusion of & 


each paper in 
innovation. 





The Function of Chlorophyll. 


SINCE the chemistry of chlorophyll was elucidated 
kr researches of Willstatter, very little 
евз been made in the interpretation of its 
ction. Recently Noack has attempted an experi- 
mental attack upon the problem along а new line, and 
& general account of his ba Kay ris which appeared 
in Dts Naturwissenschaften tor April 30, 1926, provides 
a convenient opportunity to review his results. 
Stern has provided experimental grounds for the 
conclusion that chlorophyll, as present in the hving 
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plant, is fluorescent. Noack’s investigations concern 
themselves directly with the photo-oxidative effects 
produced by fluorescent pigments. A saturated 
aqueous solution of benzidin undergoes oxdation in 
light, in the presence of eosin г in 30,000. In the 
& ce of eosin, or in the dark, it is quite unaffected, 
but the bght change 1s materially accelerated if salts 
of iron, manganese, or copper are present in addition 
to the eosin. In alcoholic solution, benzidin similarly 
undergoes photo-oxidation in the presence of eosin, 
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the process being again accelerated by the presence 
of manganese or iron. In alcoholic solution it 18 
possible to replace eomn by chlorophyll or by the 
methyl and ethyl chlorophyllides — Photo-oxidation 
again occurs, but 18 not produced if the non-fluorescent 
copper compound is used instead of the magnesium- 
containing chlorophyll compounds, which are fluor- 
escent in alcoholic solution. 

Water plants, living or dead, immersed in aqueous 
solutions of benzidin produce brown oxidation 
products of benzidin in the neighbourhood of the 
chloroplasts when exposed to the hght There is no 
such reaction in the dark, or in dead plant tissue 
which has been boiled in copper sulphate, so that the 
fluorescent pigment is rep by the presumably 
non-fluorescent derivative. Dead green cells, 
which bleached in a few minutes in a strong hght, 
could be kept green by the addition of neutral sodium 
sulphite oack considers that this 1s evidence that 
under certain conditions the photo-oxidative change 
results in the destruction of the pigment. Dead green 
tissues in the dark showed no absorption of oxygen 
in twelve hours, but in a strong light at то° strong 
oxygen absorption took place, proportional to the 
oxygen pressure. 

ere 18 an obvious difficulty in associating these 
photo-oxidative changes with the photo-synthetic 
reduction of carbonic acid Noack and Metzner have 
shown their close connexion with the so-called photo- 
dynamic action by which species of Paramcoca, 
normally insensitive to light, in the presence of very 
dilute solutions of fluorescent pigment and oxygen, 
become photo-tactic ın the hght, showing positive or 
ше movements according to the strength of the 


t or variation in oxygen pressure or pigment 
concentration whilst under stronger pho amic 
action, they are killed Metzner (Ber. der Deutsch. 


Bot. Ges 41, pp. 268-274, 1923) has even extended this 
work to root g in dilute solution of 
fluorescent кшн, which have thus been rendered 
phe Sopi sensitive, а phenomenon which he 
escribes as induced photo-tropism. 
From this point of view, Noack argues that in 





normal photo-synthesis the photo-oxidative change 
must hand en on to carbonic acid, and he points 
out the interesting bearing in this connexion of the 
toxic action of sunlight on leaves, in the absence of 
carbon dioxide. This phenomenon was reported long 
ago by Jost. Noack now explains it as a photo- 
dynamic effect of the fluorescent pigment upon the 
surrounding protoplasm, produced in the absence of 
carbon dioxide. He also thus explains the death and 
bleaching of Fontinalis when exposed to sunlight in 
the разе of phenyl urethane, a substance which, 
as arburg has shown, hinders photo-synthesis. 
Noack also offers a similar explanation of the toxic 
action of sulphur dioxide upon green tissues; the 
sulphite hinders photosynthesis and under these 
conditions photo-dynamuc destruction of the proto- 
plasm occurs in the light. This in retation does 
not seem quite in harmony with the demonstration 
of the effect of sulphites 1n hindering photo-oxidation 

Noack adds some further ents as to the 
réle of the yellow pigments in leaf plastids In 
experiments зп viro, these carotinoids were bleached 
by үрк ын in ht in less than an hour 
in presence of chlorophyll (1 in 100,000) ; without 
this trace of chlorophyll they remained unaltered 
after six hours' exposure. 

Stern explains chlorophyll fluorescence as due to 
its solution in lipoids, but Noack finds that dry leaf 
tissue from which lipoids and carotinoids have been 
removed by 24 hours’ extraction with petrol ether, 
sull retain ther chlorophyll and s show tbe 
photo-omdation of benzidin and bleach as the result 
of photo-oxidation. These experiments seem in 
closer agreement with Willstalter’s view that chloro- 
phyll 1s adsorbed on some substance of high molecular 
weight, although 1n agreement with Stern's view that 
the pigment itself 1з in the fluorescent condition. 

It must be admitted that the theoretical interpreta- 
tion of these experiments of Noack is still far from 
clear, but they seem well worth consideration as 
suggestng yet another line of experimental approach 


to a ү fundamental problem, the function of 
chlorophy: 


Tide-predicting Machines. 


"T HE simplicity of the harmonic methods of analysis 
and prediction of tides 1s very fascinating, and 
the invention of the tide-predicting machine by Lord 
Kelvin almost ensured the success of the methods. 
À predicting machine sums & number of harmonic 
vanations, transmitted vertically to pulleys, round 
which passes a wire or chain which 1s fixed at one end 
and carnes a recording pen at the free end. For 
the majority of ports the harmonic method of analysis 
is unrivalled in accuracy and cheapness; conse- 
quently we find machines in active use in the following 
countnes . Great Britain (one at Broadstairs and one 
at Bidston Observatory), France, Germany, Portugal, 
United States, каш, Brazil, India, and НЕКУ 
In addition to these, three machines are no longer 
used. one was destroyed at Tokyo, and the Brazihan 
machine 18 being replaced by a model under con- 
struction at the present time. It is noteworthy that 
since the War five machines have been built at 
Glasgow by Messrs Kelvin, Bottomley, and Baird 
The number of harmonic vanations utilised by the 
machines varies from ten to thirty-seven, and much 
ingenuity has been practised, especially 1n connexion 
with devices to reduce the cost of predictions. Con- 
sidering that a port cannot do business without tde 
predictions, it is remarkable that rol.-2o/. should be 
considered excessive cost, and that too often accuracy 
is subordinated to price. For the more important 
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pre however, accuracy 18 increasingly demanded. 

nsidering ошу prediction, accuracy depends upon 
the number of constituents ш орда ы! in the 
machine, and also upon the performance of the 
machine For some ports, especially those situated 
in estuaries, a machine with, say, eighty constituents 
would be required; the initial cost would be very 
great and the difficulties of operation enormously 
increased 

The present writer has had actual experience with 
five of the latest machines; he has carried out tests 
on two others, and has witnessed the performance of 
another one. There ıs no possible doubt but that 
the pnncipal source of тог in performance is that 
of friction. A change in tension of г per cent at 
each pulley means & considerable average change 
over of tension throughout the wire under certain 
conditions. This leads ether to stretching with a 
soft wire or to ‘bowing’ from the vertical with a 
resilient wire, and it seems impossible to find a wire 
of circular cross-sechon that satisfy all conditions. 
A chain is used on two machines (United States and 
Germany), and a flexible tape of relatively large 
cross-section 1з used on the Liverpool Tidal Institute 
machine at Bidston. The machine now under con- 
struction for Brazil is being fitted with ball-bearings 
for each pulley. 

Even if & perfect machine, with & large number of 
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constituents, could be built, it is still doubtful whether 
the harmonic method can be adequately used for the 
. direct ion of tides for estuary ports; part of 

the difficulty has to do with tbe validity of the 
resolution into harmonic constituents at such places. 
It is poesible, however, to apply adequate corrections 
to the machine predictions, and such corrections 





may be 'non-harmonic' (functions of the range of. 


tide) or ‘harmonic’; in the latter case the machine 
may be used with а special time-scale to run off a 
te curve for the corrections. Even this method 
is not without its difficulties. The harmonic method 
' has thus had to confront many serious hindrances to 
universal adoption, especially in the case of the most 
important ports where its defects are most apparent ; 
there is no doubt, however, that the harmonic method 
of prediction and the use of predicting machines will 
increase, but perhaps with some loes of apparent 
simplicity of operation. 
arious details of the machines hitherto con- 
structed are brought together in S Publication, 
No. 13, issued by the International Hydrographic 


Bureau of Monaco, enttled ‘Tide Predicting 
Machines." Moet of the remarks to have 
been culled from official accounts of ' machines. 


The whole volume would have been more useful if 
it had been subjected to more helpful criticism. 
Appendix ЇЇ. and the tables of astronomical argu- 
ments for ten constituents are of no value to any one 
likely to be using a machine and are out of place in 
the volume. Certain formule on p. 81 are incon- 
sistent, and the table on p. 83 cannot be understood 
unlegs certain symbols, ж and y, are lained. 

A. Doopson. 





University and Educational Intelligence. 


CAMBRIDGE.—AÀn offer has been made of 25,0001. 
by the Empire Marketing Board, through the Com- 
mittee of the Privy Council for Scientific and Industrial 
Research, for the ding and equipping of an exten- 
sion of the Low Temperature Research Station. 

Sir Josiah аро been appointed Rede 
lecturer, Dr. C. Hose been elected to an honorary 

fellowship at jesus College, and С. Rmin gion, 

Emmanuel College, has been elected Benn W. Levy 
` i i . The Raymond Horton- 
Smith Prize has been awarded to Dr. A. J. d, 

Tine Cocains 


Substitutes, with Special Reference to Borocaines ”’ ; 
xime access, Dr. Т. A. Butcher, Queen's College, 

or a thesis on ' The Normal Gastric Secretion as 

Determined by the Fractional Test Meal.” 


EDINBURGH.—At the ‘meeting of the University 
Court on November 15, Prof dwin Brown was 
appointed Munro lecturer for the current academical 
year. He will deliver a course of ten lectures in the 
summer term on “ Activities of Prehistoric Man in 
ther Relation to the Origin of the Arts." 

Mr. J. A. V. Butler was appointed a lecturer in 
the Department of Chemistry. 


Lzgps.—The following appointments have been 
piado ig de ancer шеш оона dre J. = 
Yo to be lecturer in experimental pathology an 
ава director of cancer research; Мт. Modus 
has held appointments as resident assistant physician 
at the Western , Glasgow, as University 
assistant to Prof. Muir, and, for the past two years, 
as assistant pathologist at the Western. Infirmary ; 
Mr. H. J. Channon to be bio-chemist in the Depart- 
ment of ental Pathol ; Mr Channon held 
a Beit Memorial Fellawship for Medical Research 
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under Prof. J. C. Drummond, University College, 
London; Cancer Research fellowships to Dr. Georgiana 
M. Duthie, who has been a demonstrator in the 
Pathology Department of the University since 
January 1925; and to Mr. С. A. Collinson, who during 
the same iod has acted as research assistant to Sir 


Berkeley Moynihan. 3 


Lonpon.—The following free public lectures are 
announced :—'' The Present Position of the Logic of 
Induction,” Dr. C. D. Broad, at "3 College, 
at 5:39, on December 1; “ Colour Vision," Prof. 
Н. E. Roaf, at University College, at 5, on Decem- 
berrand8; ' Nervous Affections of the CEsophagus ” 
us Semon Lecture), Dr. A. Brown Kelly, at the 

о Society of Medicine, at 5, on December 2; 

“ Influence of Environment on Bacterig," Mr 
F. W. Twort, at the Royal College of Surgeons of 
England, at 4, on December б, 7, 9, 13, and 14. 

e following doctorates have been conferred: 
D.Sc. în Physio on Prof. D. T. Harris (Um- 
versity College) a thesis entitled ‘ Biological 
Action of Light " ; D.Sc (Engineering) on Mr. H. E. 
Merritt (West Ham Municipal College) for & thesis 
entitled “ Generated Gear Teeth." ; D.Sc. i» Physics 
on Mr. С. E. Р. Brooks, for a thesis entitled ‘ The 
Variations of Pressure from Month to Month in the 
Region of the Bntsh Isles’ and on Mr. Wilfred 
Jevons for a thesis entitled “ (т) A Band "eum 
of Tin Monochloride exhibi Isotope Effects ; 
(2) The More Refrangible Band System of Cyanogen 
as developed in Active Nitrogen.” 


MANCHZSTER.—lhe hono degree of D.Sc. has 
been conferred upon Mr. S. L. Pierce, formerly manager 
of the Manchester Carporation electricity pleno d 
and ап Electricity Commissioner, Prof. A C. Se , 

rofessor of botany in the University of Cambridge; 

. A. Е Н. Tutton, formerly Н.М. Inspector of 
Schools (Technological Branch). 





Tue date of the second biennial conference of the 
World Federaton of Education Associations, to be 
held at Toronto, Canada, in 1927, is to be August 7—12 
instead of some days earher. The of the 
Federation is Charles Н. Williams, тот Jesse Hall, 
Columbia, Miseouri, U.S.A. - 


ACCORDING to a note in the October issue of the 
Scientific Amarican, Princeton University is appealing. 
to the public of the United States for an ends tient 
of two million dollars in order to strengthen and 
enlarge its research work in-the fundamental sciences. 
A further one million dollars will be ted by the 
General Education Board if the public subscribes 
the two millon. The note directs attention to the 
large amount of research in sclence which has been 
carried out at Princeton балш the past twenty-five 

without an adequate endowment, and repeats 
Secretary Hoover's warning that the United States 
1s falling behind ın research in pure science. Several 
other universities of the United States are making 
similar appeals for endowment, 


Mr. W. R Bower, Head of the ent of 
Physics and Electrical Engineering at the Hudders- 
field Technical College and a dent of the 
Association of Teachers in T Institutions, 18 


retiring at the end of the current term after holding 
his present post for thirty years. The College 
anthoritiés aro now craning separate ора of 
ics an ectrical engin А e new of 
fne i Physics ent will be Mr. H Lowery, 
lecturer in physics at the Bradford Technical Coll 
and formerly assistant lecturer m physics in the 
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University of Manchester, who has published several 
pon on spectroscopic and other subjects Mr. 

M Wilcox, now lecturer in electrical engi сок 
in the College, will become head of the new Electi 
Engineering Department 


Тнк League of Natons International Committee 
on Intellectual Co-operation held at Geneva on Eu ly 
26-29 its eighth p session, a report of 
has recently been А. large number of resolu- 
tions prp by sub-committees were approved, 1n- 
cluding the following, pro by the su mmittee 
on university relations: National universities’ asso- 
ciations and similar organisations should be asked for 
their views and observations on a scheme for the 
institution of an international universities’ associa- 
tion, to be prepared for by an inter-university con- 
ference A summary should be published of the 
subjects dealt with 1n the various universities’ courses 
devoted to contemporary history, foreign hterature, 
and international law. А special committee should 
investigate ways and means and with the least possible 
delay present a detailed plan for the pubhcation of 
year-books and catalogues of interest to the university 
and scientific world 5 agreements, on a basis 
of reciprocity between States, should provide for 
reductions in transport rates for students, and the 
International Institute should consider, in agreement 
with the Transit Section of the League of Nations, 
the best means of achieving this result Amon 
resolutions aod dele by other sub-committees an 
approved by the plenary committee was one for 
establishing an international office of museums, one 
for Соран ове an autonomous international society 
or academy of translators, and one for convening 
expert committees early in 1927 for the co-ordination 
of bibliography in (а) economic sciences, (b) Greco- 
Roman antiquity, and (c) biological sciences. 


Tue University of London Bill passed its second 
reading in the House of Commons on November 19 
without a division Lord Eustace Percy, premdent of 
the Board of Education, 1n explaining the provisions of 
the bill, emphasised the importance of the creation of 
a council to deal with all questions of finance, and the 
need to secure the direct representation of the colleges 
on the Senate He disclaimed any desire on the part 
of the Board of Education to control the University, 
the chief object of the resentation of the Crown 
and the London County Counal on the Council of 
the University Беш to introduce elements outside 
the University “competent in matters of business 
administration and finance” On this point he gave 
the most emphatic assurance. He promised to move 
an amendment in Committee to meet the s iri 
position of the туйш, uer colleges which di 
receive public grants eplying to the criticism that 
the bill might affect adversely the interests of the 
external student, he said t the Government 
" desired. to preserve the external side in the full 

pu of its privileges." Mr. Trevelyan, -on 

behalf of the Labour Party, sup rted the second 
reading and hoped the bil wo Та law this 
year Dr. Graham Little, member for the University, 
moved the rejection of the bill He laid stress on the 
present financial independence of the colleges which 
was threatened the bill, because public grants to 
the colleges would in future be paid through the 
Universi Those who belonged to the external side 
felt that the menace to their special interests would be 
senous Sir A Hoplunson, supporting the bill, said 
that the University of London needed the business 
element, though he 1s not sure that Crown nomination 
is the best method of introducing this element into 
the government of the University. 
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Contemporary Birthdays. 


Prof Horace Lamb, F.R S 
Sr James Crichton Browne, 


November 27, 1849. 

November 28, 1840. 
FRS.* 

November 29, 1866. 

November 29, 1859. 
Bart,FRS 

November 29, 1847. 

November 29, 1859. 
FRS. 

November 30, 1858. 
CSI, CIE, FRS. 

December 2, 1860. 
G.C B., G.C.V.O. 


Prof Ernest W. Brown, F R S. 
Sir Robert А Hadfield, 


Sir George Greenhill, FR S 
Prof John Ambrose Fleming, 


Sir Jagadis Chunder Bose, 
Right Hon Lord Southborough, 





Prof. Lam, born at Stockport, was educated at the 
Grammar School there, at Owens College and at Trinity 
Coll Cambndge, graduating second wrangler 
Leaving tutorial work at Cambndge he became 
professor of mathematics in the University of Adelaide, 
returning to Manchester in 1885 on acceptance of the 
chair of mathematics in the University, a post he held 
until 1920. Prof Lamb has received from the Royal 
Society the Copley medal and a Royal medal In 
1925 he was president of the British. Association 


Sir J Свїснток Browne was educated at Dumfries 
Academy and the University of Edinburgh An 
authonty on mental and nervous diseases, he was 
from 1875 until 1922 Lord Chancellor’s Visitor in 
Lunacy. As treasurer of the Royal Institution Sir 
James rendered devoted service for many years 


Prof Е W. Brown 1з a graduate of Christ’s College, 
Cambridge. From 1891 until 1907 he was professor 
of mathematics in Haverford College, Pennsylvania, 
accepting afterwards a similar chair at Yale Univer- 
sity. Heisa Gee pre member of the Academy 
of Sciences, Paris. 1907 Prof. Brown received the 
Royal Astronomical Society's medal for his researches 
on lunar motion, followed in 1914 by the Royal 
Society’s award ofa Royal medal for similar studies. 


Sir ROBERT HADFIELD, the well-known ао, 
is chairman апа ae xd director of Messrs - 
field's, Ltd , Sheffield е 18 a corresponding member 
of the Academy of Sciences, Paris. In 1904 he re- 
ceived the Bessemer gold medal of the Iron and Steel 
Institute, at the hands of Mr. Andrew Carnegie, for 
the advancement of the metall of iron and steel, 
in particular the discovery of manganese steel. 
S ens of the first manganese-iron alloy, made 1n 
1882, were shown on that occasion. Sir Robert 13 & 

past president of the Iron and Steel Institute and of 
araday Society 

gs GEORGE GREENHILL graduated at the University 
of Cambridge. He was formerly professor of mathe- 
matics in the Artillery College, Woolwich; he received 
а Royal medal from the Royal Soaety 1n 1906 


Sir Jacapis Bosz, emeritus professor of the 
Presidency College, Calcutta, and founder and director 
of the Bose Research Institute, Calcutta, was educated 
in India and at Christ's College, Cambridge. Не has 


'conducted prolonged researches and written several 


works on life movements ın plants. His latest treatise, 
ubhshed this year, was entitled ''The Nervous 
Mechatusm of Plants ” 


Lorp SOUTHBOROUGH has been permanent secretary 
of the Board of Trade and of the Colonial Office. In 
19ro he was vice-chairman of the Development Com- 
mussion; in 1918-19, president of the Commission to 
India on reform The National Physical Laboratory 
owes much to him for advice and assistance 1n the past. 


Societies and Academies.” 


LoNDoN. 


Royal Society, November 18 —W S. Patton and 
E. Hindle: Reports from the Royal Socety’s Kala 
Azar Commussion in China.—R. НШ: The chemical 
nature of hamochromogen and its carbon monoxide 
compound. The hmmochromogen type of 
shown by compounds of hsematoporphyrmn with 
metals er than iron is not due to the presence of 
nitrogen compounds It is suggested that the pro- 
perty of forming haemochromogens is limited to the 
iron-porphyrm compounds. Two molecules of pyri- 
din are necessary to convert reduced hematin into 
the corresponding hzeemochromogen Carbon monoxide 
hamochromogen has one molecule of pyndin in 
combination when produced in the presence of the 
latter. The carbon monoxide compounds of reduced 
hematin: and idin hamochromogen both contam 
one molecule of carbon monoxide.—H. Gremels and 
К. Bodo: The excretion of uric acid by the kidney.— 
C. H. Browning, J. B. Cohen, S. Ellingworth, and 
R. Gulbransen: e antiseptic properties of the 
amino-derivatives of 1 and апі quinolne.— 
T. 5 P. Strangeways and Е L. Hopwood: The effects 
of X-rays upon mitotic cell division 1n tissue cultures 
tm viiro —Sir Charles Sherrington and R S. Creed: 
Observations on concurrent contraction of flexor 
muscles in the flexion reflex.—S В Schryver and 
v W. Воно: Таков ов p some hitherto un- 

escribed products of hydrolysis of proteins ш). 
—J.A. Crowther: The action of сек оп ес 
colpoda. 


Linnean Society, November 4.—G. Tandy: Ab- 
normal fruiting branches of sweet chestnut (Castanea 
vuigaris), found by Мг. W, E Le B near 
Brecon. The catkins were wholly female, whereas 
usually only a few female fjowers are found at the base 
of an androgynous catkin. Certain trees have been 
found consistently to produce such catkins —T. A. 
Me ч Mor En Wistman's Wood, Dartmoor, in 

ay 1926.—C. . Yonge: The ciliary-feeding 
mechanisms in the thecosomatous pteropods. 


CAMBRIDGE. 


Philosophical Society, October 25.—H. Jeffreys: 
On compressional waves in two superposed layers. 
The assumption that the compressional waves of 
earthquakes follow the 1 laws of refraction, 
the energy within any pencil of rays remainmg 
решават within that cu, leads to amplitudes 
too small for the in waves from near earth- 
quakes An analogous problem in the th of 
sound is here considered. It is found бабае 
diffracted wave appears at the outer surface, having 
travelled with the velocity of sóund in the lower 
medium; but it differs somewhat in character from 
the direct wave —S. Pollard: (1) On the descriptive 
form.of Taylor's theorem. The relation 1з obtained 
а i the ани кув of та lor's theorem 
. and theo orm, and hence a 

ethics GF db descriptive form is Daad. This This 
is employed to give a concise proof of the two- 
dimensional case of the descriptive. foarm. (2) The 
summation of. a Fourier in i 
А. Fourier in 18 of finite type 
function 
paper deals with the Cesaro summation of such 
integrals, it being assumed only that the generating 
function is.integrable in Denjoy's sense. A neces- 
oy and sufficient conditich 18 obtained for sum- 
mability (С, А), where А is a positive integer, and this 
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ields a special criterion which generalises the well- 
own criterion of Lebesque for summability (C, 1). 
—С. C. Steward: Note on the Petzval optical condi- 
tion. The ' Petzval' optical condition for flatness of 
field, produced by a symmetrical optical m, 
stands apart from the other aberration coefficients 
of the first order; it is mdependent of the positions 
of the conjugate planes considered and also of the 
upil-planes of the system An ion 13 obtained 
or the reduced focal eikonal’ for a single spherical 
Surface.—E. A. Milne: -Maxwell’s law, and the 
absorption and emission of radiation —T. L. Wren: 
The correspondence between lines in threefold 
and pane of a quadric fourfold in fivefold ; 
established by a geometrical construction —F. Р W. 
Roughton and H. Hartridge: Improvements ın the 
a tus for measunng the velocity of rapid 
с cal reactions (u.). For v fast reactions an 
apparatus has been constructed which enables the 
first observation to be made on the reacting liquids 
1h yy eu th sec. from the commencement of mixing The 
fastest chemical reaction that can be investigated 
is one half completed it ,9,yth sec. It seems improb- 
able that these times can be reduced appreciably 
without either making some radical change in design 
or using driving higher than one atmosphere. 
Very slow reactions of from 2 minutes to 1 second 
have been investigated by simply increasing the 
length of the observation tube. Reactions in very 
dilute solution have been studied by examining 
ically a beam of light that has been 
through the observation tube раалы with 
its long axis Observations оп hæmoglobin solutions 
of concentration so low as M/6 x 10* have been made 


possible. For work on small quantities of fluid а 
i era has been devised —F. H. 
Constable: On the stability of copper catalysts 


roduced by, thermal decomposition. The thermal 
есш ойной of salts of oe leads to the pro- 
duction of active catalysts. e spacing of the copper 
atoms in the original compound зз a secondary 
consideration, the real factor governing the nature 
of the final surface being the mixed isation 
and ing in the amorphous state of a mass of 
suddenly liberated copper atoms. The results agree 
with the hypothesis that the centres of activity of 
the surface are frozen groupe of atoms with strong 
ous external fields. At moderate temperatures 

e stability of these preparations 18 very marked.— 
J. A. Christiansen: Note on the velocity of gas- 
reachons.—W. T. Richards: Note.on the effect of 
a-particles оп <C. V. Hanumanta Rao: 
On the figure of Pappus' theorem. 


PARIS 


Academy of Sciences, October 26.—Charles Moureu, 
Charles Dufraisse and Marius Badoche: Autoxidation 
and antioxygen action (xix.). The catalytic action 
of hydrocyanic acid and of various cyanogen com- 
pounds. ставова. compounds аза class are not 
exceptional in ir behaviour when compared with 
other catalysts The effects on the oxidation of 
acrolen and lene are shown graphically —А. 
Desgrexand J Meunier: The detection and determina- 
tion of strontium in sea water. Common salt is 
separated from the calcium and strontium sulphates 
by 30 per cent. alcohol, and the insoluble porton 
submitted to quantitative spectrum analysis. The 
ratio found was strontium to calcium = 1/47 —S. 
Winogradsky : The decompomtion of cellulose in the 
soil А description of a micr obtained 
from soil capable of rapidly brealang down cellulose, 

obably to an oxycellulose.—Riquier: The integra- 

ion of the partial differential equation of the second 
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order with two. independent variables.—Jacques 
Chokhatte: The ptotic expressions of the 
Tchebycheff peo. and of their derivatives.— 
Véronnet: Extension of Stokes’s theorem. Each 
term of the development of the potential of a star 
оп an external point is a constant independent of the 
internal constitution.—L. d'Axambuja and Н. Grenat: 
The great activity of a group of sunspots followed by 
a magnetic storm and an aurora borealis. An 
exceptional eruption of h was observed in the 
Meudon spectro-heliograph on October 13 at 13h 15m: 
magnetic disturbances set in 3r hours later. and 
continued for 36 hours, and the aurora borealis was 
also observed. Similar correlation of solar activity 
and пеше disturbances was proved by С. E Hale 
and by T. Royds early in 1926.—René Lutembacher 
and Gaumont: The application to Seca 
р of the optical recording of sound, combin 
with the kinematograph. An account of a method 
for studying the heart and the voice suitable for 
medical instruction.—A. Paillot: Rôle of the spore- 
bearing екв in silk-worm  disease.— 
V. Omeliansky : e resistance of cultures of asoto- 
bacter chroococcum to desiccation. 


WASHINGTON, D.C. 


` National Academy of Sciences (Proc., vol. 12, No. то, 
October).— Fabio Frassetto: Relations between 
stature and chest-girth formula of normality and 
normal values. A linear relationship between height 


and weight has been demonstrated Using measure-- 


ments of more than a quarter of a million subjects, 
it is shown graphical and кауш y that for 
Italians 20-21 years old, 154 cm. height, 84:6 cm 


chest-girth, the chest-girth increases o-24 cm. for 
every centimetre increase of stature elville J. 
Herskovits: Social selection in a mixed ‘population. 
From particulars obtained at Howard University, 


and some 400 families ın the Harlem distnct of New 
York City, 1t appears that there is a marked tendency 
for negroes to marry negresses of lighter colour than 
themselves. Thus generally the daughters of the 
unions will be darker than their mothers and the 
American negro population will tend to approach 
negroid more and more.—G. W. Hammar: 


(1) А pr inary report on the magnetic suscepti- 
bilities of some (2) A possible explanation of 
the ' Glaser effect’ (see NATURE, November 13, p. 712). 


—R C. Gibbs and Н. E White: Stripped atoms of 


the first lon iod. The. d’ electron seems to be 
the most ва bound electron through this group 
of elements —Enos E. Witmer: e rotational 


ener ey of the polyatomic molecule аз an explicit 
function of the quantum numbers.—R. de L. Kronig: 
The dielectric constant of symmetrical polyatomic 
dipole-gases on the new quantum mechanics. Аз 
for diatomic molecules, the ent electric 
moment and the part of the dielectric constant due 
to it are rélated by Debye’s equation derived on 
the classical theory, 1f the temperature be sufficiently 
high. W. J. Croxier and С. Pincus: Tropisms of 
mammals. Rats creeping in contact with the surface 
of a block follow the vertical surface on reaching a 
corner; if touching blocks on each mde, they creep 
ahead on emerging from the zone of contacts, showing 
definite stereotropism. Аз regards phototropism, the 
path of а very yo rat Шери frori two зот 
can be calculated m the intensities of the light 
sources.  Creeping up а fine-meshed wire grid, 
onentation is upward, depending on the angle of 
inclination of the grid, and, between limits, is related 
directly to the inclination. Thus ıt 18 possible, as in 
many invertebrates, to obtain a quantitative analysis 
of behaviour. 
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Burman лир Color. 
beml Research Comm Reporta ani Memoranda, No. 


Asronau tee: 
1017 (M. 87): Experiments 1elating to the Electrifiention of Balloon 


yna for the Woginsenni Apes Board of the 
Department of Safentific Industral Researc (B. 1. 
52.—T. 3206.) Рр. 18+2 plate. td 


aeaton) Department Adminmetia- 
) Connemara Publio 


The Moth; Measures n: more eflectavsly to ое the 
Pest By Dr. F. W. Pettey. 15--7 plates Dirywion of Chem? 
Bene No. з: ur 1 cation. Ву Dr. B. de 


of the Royal Insh Academy. Vol. 37, Beaton A, Nos. 
Dr. А Ж. болжау and G. Keating; The 
by Dr. A.W. Oonway. Рр. 40-57. 
и. Vol. ST, Section A, No. 6: Almosphene Dust and Condensation 
NueleL By K Pp 59TQ in VoL 87, Becton B, No. 14: 
The Influence of the Thyroid Gland on the Plumage of the Рот! By 
Dr. F. W. Rogers Brambell Рр. 11T-14--! plate. Js Vol 87 presson 
B, No. 15: A Last of the Harvest Bpaders ot Ireland By D. 
Beresford. Рр. 125-140. ls Vol. 87, Section B, Now 10, 17 Some 
Denvatives of  y-Piperonylidene- Methylethy!ketone, by Brendan 
О’ Donoghue, Dr. 
Р! 


of e 
Huga yan and Dr. John Keane Рр. 141-153. ls. Vol. 
B, Nos. 18, 19: Notes on the Btammate Oone 
Prof. Joseph Boyle; The Ovule of Laris and Равот by s 
Jo mph Боле. Ep: 164-180+4 plates. ls. 6d. (Dublin: Hodges, Figgis 
and Н * Willams and Norgate, Ltd.) 

Жоктон. 


The University of Ohicago. Publwations of the Yerkes Observatory, 
Vol 4, Pmt rh Comparison of the Photometno Fields of the балш 
Doab Minch Reflector, 
Observa with some [nvestgation 
Reflector. By Alice Hall Farnsworth. 
versity of Press ; London : be 
111. 


Astronomi oeh utgivet av К. Svenska 
АМАА aa Band 10А, No. To Meddelande irin Lands 
Astronomska Observatorium, No. 100: On Star Streams. Ву C. V. L. 
Oharler. Рр. 28 Band 19А, Мо. 19, Meddelande frin Lunds Obserra- 
tonum Astronomiska, No. 110: The Relation between Abeolute tnde 
and Proper Motion. By K G. Malmgunt Рр. 8% Band 19B, RO. 18, 
Meddelande бап Lunds Astronomiska Observatorrum, No. 111, Über 
die Entfernung des offenen Haufens NGO 752 Von Ё. G. Malmquist. 
PE (Stockholm : A1 and WIkselis Boxtryoker: А -B. ; London: 

beldon and We-ley, Ltd.) 

ng aie of Oommerce: Bureau of Standarda  Beienüfio Papers of 
the Burean ; : 


ments of чё н T Basros. Pp. 305408, 
Government oa.) Bon 

Journal of the Collegs of Agnonlture, Hokkaido Impera! Unieruty, 
Sapporo, J VoL 18, Part £: Ph Вый on the 


Chemical Prope: 
Common and Glutinous Rwe Starch, 11, by Tetsutaró Tedokuio Pp. 
T3-124. рото. 

Dalles of the Rated Museum of Natural History. Vol. 57, 1920, 
The Distribution of. Bird-Life in Bouador; а Contribution toe Btady of 
the Origin о! Andean Bird-Life. Dy Frank М. Chapman. Pp vic 7544- 
37 рањ. ew York City. 

sehen very AN dea Bcaenoes, des Latires et, des Beeny- 
Art» de Belgique, 1920. 93» année Рр. 2314+60 planche. (Bruxelies: 
Maunce Lame tin.) 





CATALOQUER. 
(Little Obester, Derby: Parsons Орда! 


Co - 

pel eim for Hadiology : a Бир нышу Abndged Lust. Pp 14. 
: Kewton and Wrrght, Li 

Tbe Саш іде Bulletzn. Ко. 88, October. Рр. 812-8 plates, (Cam- 


b : At the University Press.) 

ТУ шакша of Booka lating i tho Sen also Atlan Log Books, and 
Books on Bouth Beas, Мо. 487. Рр. 66+6pleies. ( оп, Franen. 
Edwards. : 

Понг ДЕТИ Kr. 190: Allgemeine Geologie, Geophygk. Рр. u-T420. 
Le : Max Weg.) 

О оог ене Books and Papers оп Zoology, Dotany and 


Gardening, culture, Geology, Palmontology, and Mineralogy. No. 
rig reri ee Pp 56. (London. Dulay aud бо, Ltd) 
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Diary of Societies. г 


SATURDAY, Мотнивиь 1T. 


RovaL Тизтттоттой or Овкат Berra, at 8.—Dr. G О Sim peor: 
Atmospheric Blectryeity (1). 


MONDAY, Novxusxa 39. * 
Jonrrrore or AOTUARIES, at 5.—H. И. Raynes: The Mortal: of Huropean: 
in Bntash West and Britash Bast Africa. 7 i 
1иятттотїок oF AUTOMOBILE HNGIXEERS Coughborongh Graduates" 
Meelang) (at Loughborough Collage), at Y. Robertson: Crank 


ImsrirUTION оғ JMorgrnemrxs-rw-OHi Rom (at Gas + and Coke Со, 
Ohuroh Street, Kensington), at T.80.—J. Ennals: Uses of Gas in 


Industry. 
AxurOTELLAM босгатт (at Univermty of London Club), ab & — Dr. 
Dorothy Wrineh: Scisntule Methodology and the Quantum Theory. 
Roya Востктт or Axrs, аў 8.—Prof. Н. L. ОаПесйаг: Heoent Experi- 
Ey on е Properties of Бусел at High Preseare (Howard Lestares) 


QGorrrrotios оғ Wanpneo Hwonrmers (ab Carton Hall, Westminster 
at 8—Dr. J. Н. Paterson: Thermal Disturbance in Iron and Stes 
during Welding. 


Metropole, Leeds), at 7. 

Qeetirvriog оғ Нілста:0лі Mbrooreses (North-Wostern Centre) (at 
Engineers’ Club, Manchester), at T. 

Rovat PHorogmaPHiO Boonerr or GmraT Barrar, at T.—H. В. Oott: 
A Naturalist оп the Amazon (Lecture) 

©нщмалт, IxpusraY OLus, ab 8.—AÀnnua! General Meeting. 


WEDNESDAY, Оюсимвив 1. 
ELEOTRICAL Assoctarion FOR Voxan (at 49 Wallington Street, W.0.3), at 
®.—Мга, D. D. Oottington lor: Modern Housakee 
BovaL Ixsrrrurz оғ PusLi0 Heats, аб 4—Dr. Р. arrier-—J ones : 
Settlements for Tuberculous Wurkeis. 
TPHriLosorHicAL Booiery оғ EXGLAXD (ab 
Obampton de Orespugn 
GxoLoe1cAL Восгатт or 


Bnmingham Univermty), аб 7. 
Ixsrrruriow or Huarore лир ViwTiLATDEG Ниотинука (at Carton Hall), 
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Research and the Imperial Conference. 


HE Imperial Conference which has just closed in 
London will be memorable for the new stimulus 
which it will give to the enterprising spirits of our age. 
Little of the earth's surface is left unmapped, but over 
vast expanses of the British Empire there are fields of 
endeavour which provide а new outlet for the ad- 
venturous. It has been the privilege of the members 
of the recent Imperial Conference to state these fields 
of endeavour. They have been able to indicate the 
enormous potential resources of the Empire and the 
infinite variety and complexity of the problems which 
confront its peoples. What is more, they have stated 
their belief that for the development of their resources 
апа the solution of their problems they must depend 
upon science. 

This general appreciation of the function of science 
is the outstanding feature of the recent Imperial Con- 
ference. It is probably unique in the history of the 
British Empire and has a deep significance. It sub- 
stitutes a scientific basis for the attempt to find 
а political solution for Empire economic problems. 
Through it the people of the British Empire have been 
enabled to take stock of their enormous responsibilities, 
to realise the tasks before them, and to understand 
the means by which they can rise to the height of & 
wonderful opportunity. Lord Balfour, in his introduc- 
tion to the report of the Research Sub-Committee, 
the most important produced by the Conference, states 
in unequivocal terms that if full use is to be made of 
the opportunity we must turn to applied science for aid : 

* The Empire includes states and territories of the 


most varied economic capacity, possessing every grada- 
tion of climate and soil, every species of mineral 


wealth, subject in parts to special diseases with which 
only science can hopé to deal; enjoying in parts 
unique natural advantages which only science can 
fully develop. It possesses distinguished investigators 
in every branch of research. It has therefore every- 
thing to gain from full scientific co-operation, yet we 
can hardly flatter ourselves that we practise this, 
either within Great Britain or throughout the Empire. n 

Various recommendations are made in the report 
regarding the organisation of research. Co-operation 
can best be secured, it is suggested, by the extension 
of the number of Imperial bureaux for special fields of 
investigation. The existing bureaux for entomology, 
mycology, and tropical medicine have greatly facilitated 
the interchange of results obtained in various parts of 
the Empire. It will be left to the delegates to the 
forestry conference which will assemble in Australia and 
New Zealand in 1928, and the Imperial Agricultural Re- 
search Conference, dlready arranged for 1927, to decide 
whether Imperial bureaux in these fields are necessary. 

It is made clear-that it is not assumed that any 
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organisation intended to serve the whole Empire should | 


necessanly be situated in Great Britain. It is sug- 
gested, for example, in the event of it being decided 
to create an Imperial Veterinary Science Bureau, that 
this bureau should set up in South Africa, which is 
ideally situated for purposes of research into the dis- 
eases of domestic live-stock, being faced with a greater 
variety of diseases than any other part of the Empire, 
Although it 15 not suggested in the report, it is not 
improbable that the Agricultural Research Bureau, if 
decided upon, would be situated in Jamaica, for it is 
in connexion with the development of tropical agri- 
culture that the greatest advances are to be expected. 

Reference 15 made to the imperfect machinery for 
the interchange of information. As at present con- 
ducted, correspondence fails to meet the need for 
rapidity, and not infrequently, because of some gap or 
misunderstanding, fails to reach the best objective. 
Instead of complete reliance upon such bodies as the 
Colonial Office, the Imperial Institute, the specialised 
Imperial bureaux, as the channels of communication of 
information, it is suggested in addition that direct 
communication should be established between the 
various parts o the Empire, through the accredited 
representatives of special broad fields of research. 

The parts of the report dealing with the present 
position of recruitment of staffs for the various scientific 
services in the Empire is, in effect, a reflection upon the 
educational training provided in the schools and uni- 
versities of the Empire and upon the inducements offered 
in the scientific services. “The evidence before the 
sub-committee shows that there is a shortage of suitable 
candidates for most branches of scientific services 
supported by Governments.” The report emphasises, 
moreover, that this shortage will become more pro- 
nounced as the development of the Empire proceeds, 
since the demand for highly trained scientific workers 1s 
likely to be accelerated with the rapid development 
which must be expected, particularly in the tropical 
parts of the Empire. Various reasons have been given 
to the sub-committee for the shortage. Most of them 
have been emphasised again and again in these columns. 
The shortage is attributed to “ the inadequate apprecia- 
tion of the importance and value of scientific research 
on the part of the public, of the Press, and even 
of Governments themselves; the uncertainty in the 
minds of men embarking on a university course as to the 
amount, interest, and continuity of the employment 
which will be available in their branch of science when 
they have completed their studies " ; the increasing 
demand by private employers for university-trained 
scientific workers, and ignorance on the part of parents 
and educational institutions of the number and attrac- 
tions of сагеегз in the scientific services overseas. 
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The fact is that neither the schools nor the universities 
of Great Britain provide adequate facilities for training 
in the branches of science for which there is the greatest 
scope in the less developed parts of the Empire There 
are too many chemists, too few geologists; too many 
engineers, too few biologists. For example, in one of the 
leading secondary schools in London, containing five 
hundred boys, about half that number are receiving 
instruction in chemistry or physics, but only two are 
taking biological subjects ; and this is probably a fair 
indication of the instruction given in most of the 
secondary schools in the country. It is true that some 
may take up biological subjects at the university, but 
the general tendency is to persist in the special branches 
of study for which the schools provided facilities 

The difficulty can be overcome, but it will take 
time. It involves the staffing of schools and revision 
of curricula ; it involves considerable expenditure on 
laboratory accommodation and equipment ; it involves 
the overhauling of our educational administration nnd 
the removal of the anomaly of two departments of 
State competing in the sphere of secondary and higher 
education, namely, the Board of Education and the 
Ministry of Agriculture and Fisheries. 

We endorse the opinion of the sub-committee, that 
the basic remedy for the shortage of scientific staffs 
“is the adoption of a settled policy in regard to the 
application of research to development in the various 
parts of the Empire." We can also whole-heartedly 
endorse the opinion expressed that the best induce- 
ments to offer students to take up appropriate lines of 
training are good salaries, satisfactory status, and proper 
recognition of their important function. If the best 
brains of the country are to be attracted to the scientific 
services, these services must rank at least equal in 
importance with the administrative and fighting 
services They must be regarded as an indispensable 
part of the machinery of government and not as a 
luxury to be dispensed with in times of financial strin- 
gency. They must also be administered by men with 
& scientific outlook, which 15 almost impossible unless 
these officers have received a thorough training in the 
methods of science. 

The sub-committee points out the desirability of 
interchange between members of the staffs of the 
research institutions and the scientific services in the 
various parts of the Empire. . It goes further, and re- 
commends that students should be trained for their 
scientific work in various institutions Obviously it 
would be all to the advantage of the student 1f, after a 
course at a home university, he completed his traming 
at an agricultural college in one of the tropical colonies. 
If the committee's recommendations are adopted re- 
garding the interchange of scientific staffs, one of the 
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zreatest difficulties in the way of recognising special 
merit of scientific officers will be removed. Even in 
the scientific services at home, an officer in а very 
small department has very little prospect of promotion 
anless he is afforded an opportunity, and possesses the 
ability after а long period of specialisation, to take 
Jp new work in another department. Unquestionably 
Khere are far greater difficulties in the way of inter- 
change between members of scientific services than 
»xist in connexion with the interchange between mem- 
"ers of administrative services. But much could be 
done in this direction. The sub-committee appreciates 
xhe difficulty which an officer in a scientific service in 
х remote part of the Empire must experience in keep- 
ng abreast of the latest developments in his special 
branch of science. It recommends the provision of 
«efresher courses for these officers. It also recom- 
mends that picked officers should be given every 
iacility to hold travelling fellowships for study on the 
spot of the latest developments in their particular fields. 

The report of the Research Sub-Committee illustrates 
remarkably the growing appreciation of science by 
«members of the present government. For this wel- 
соте manifestation scientific workers owe a deep debt 
of gratitude to Mr. Ormsby-Gore, the Under-Secretary 


yf State for the Colonies. He has travelled far in his 


juest for knowledge. In the two reports he has pre- 
tented to Parliament, those dealing with East Africa 
and West Africa, were set out clearly the problems in- 
nerent in the development of our tropical colonies, and 
the rôle which science must play in their solution. 
Through these reports the attention of statesmen has 
seen directed to the possibilities of science. They 
"re now prepared to state, and find their colleagues 
from the Dominions in agreement with them, that 
‘money devoted to research is not a luxury; it is 
ther a condition of survival, without which the 
Empire cannot hope to keep abreast of its competitors 
n the economic field.’ Not content with a pious 
2xpression of opinion, they “ cordially approve of the 
orojects of fostering a chain of research stations situated 
п appropriate centres in tropical and sub-tropical 
waits of the Empire, and commend this project to the 
sympathetic consideration of governments, institutions, 
and private benefactors throughout the Empire.” 

It is now the bounden duty of scientific workers to 
»nsure that practical effect be given to all the recom- 
nendations in this epoch-making document. They 
rave to equip themselves and train others for the 
lischarge of the duties and responsibilities involved in 
she realisation of the immense and varied resources of 
| mighty inheritance, and in the promotion of the 
intellectual аз well as the material well-being of the 
peoples of the British Empire. 
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The Significance of Animal Coloration in 
the Struggle for Existence. 


Camouflage in Nature. By W. P. Pycraft. Pp. 
xiv+280+36 plates. (London: Hutchinson and 
Co., Ltd., n.d.) ars. net. 


HE aim of this excellent book is to present, as 
the author states in-the preface, “ the essential 
features of the coloration of animals, and the various 
interpretations for that coloration which have been 
advanced by the sportsman-naturalist, as well as the 
man of science. . . ." ОЁ the fifteen chapters, the 
first four are devoted respectively to an introduction, 
pigments, the infinite variety of coloration, and the 
evolution of colour-types ; the fifth deals with rapid 
changes of colour in response to stimulus; the sixth 
to the ninth with protective coloration, both pro- 
cryptic апа anticryptic ; the tenth with mimicry, 
Batesian апа Müllerian; the eleventh with warning 
coloration ; the twelfth with the coloration of young 
animals; the thirteenth and fourteenth with sexual 
selection ; the fifteenth with colour aberrations. 

The subject is illustrated by examples drawn 
exclusively from the animal kingdom, and it would 
have been an improvement to justify the title 
“Camouflage in Nature ” by including the description 
of a few plants. The principle of éryptic coloration has 
been known to operate in the vegetable kingdom ever 
since Burchell, more than a hundred years ago, 
described a Mesembryanthemum and a sluggish grass- 
hopper, both protected, in the same locality near the 
Orange River, by resemblance to rounded stones. 
Examples of cryptic and mimetic resemblance are of 
course extremely rare among plants as compared with 
animals, but are of great interest. 

It may be doubted whether ‘camouflage’ is a 
convenient name for so comprehensive a subject, 
including the most varied uses of colour and pattern in 
the animal kingdom, together with the discussion of 
their evolution. The word originated in the mihtary 
operations of mining and countermining, when the 
discharge of a smoke-cloud (camozflet) was employed to 
suffocate the enemy. The next step was the use of the 
smoke-cloud dbove ground as a screen, and from this 
the meaning of ‘ camouflage’ was extended to cover 
all methods of concealment and also the appearances 
by which an enemy may be misled in judging of speed 
and direction. Camouflage in its original meaning 
would be applicable only to such protective devices 
as the discharge of the Bombardier beetle or the inky 
cloud of the Sepia, but its extended meaning may be 
fairly held to include all methods of concealment and 
Batesian mimicry. The inclusion of Müllerian mimicry 
is doubtful, while warning coloration is opposed to the 
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whole conception of camouflage, as are also the ер- 
gamic colours and modes of display, which the author, 
with his long and intimate knowledge of birds, discusses 
with so much insight and learning. ' 

The coloration of desert animals, discussed by 
Buxton im a recent work, is treated by the author in 
Chap. ix., where he reaches conclusions in entire agree- 
ment with those of Canon Н. В Tristram in his paper 
on the birds of the Sahara published in the Ibis for 
October 1859, а few weeks before the appearance of 
the ' Origin of Species" The foundation of Canon 
Tristram's belief, clearly expressed in his words at this 
date, is of great importance in the history of evolution : 
“Writing with a seres of about roo larks of various 
species from the Sahara before me, I cannot help 
feeling convinced of the truth of the views set forth by 
Messrs. Darwin and Wallace in their communications 
to the Linnean Society. . It 1s hardly possible, I 
should think, to illustrate this theory better than by 
the laiks and chats of North Africa.” It is of much 
interest to learn that, after all the changing opinions 
and conflicting beliefs of well-nigh seventy years, the 
author builds, as Canon Tristram did, on the foundation 
laid by the Darwin-Wallace essays of July 1, 1858. 

The confident assertions of those field naturalists 
who maintain that colour and pattern are of no great 
significance in the struggle for life, are keenly cnticised, 
as are also the extreme opinions of the opposite school 
of thought. In discussing these subjects, the essential 
importance of behaviour in co-operation with colour 
and pattern is strongly emphasised. The criticism of 
F. C. Selous's suggestion that the leaf-hke under 
surface of the African butterfly, Precis artaxia, has 
“ more probably been produced by the influence of its 
environment than by the need for protection " (p. 6), 
would have been strengthened by pointing out that 
it is only the dry season form of this insect which is 
leaf-like, and that it produces, in the more abundant 
insect-life of the wet season, strongly marked eye- 
spots which presumably divert attack from the vital 
parts The descnption of our own wonderfully con- 
cealed Comma butterfly (p. 105) might have been 
improved by reference to the meaning of the C—the 
light coming through a curved crack in a weather- 
beaten leaf—and to Dr. R. C. L. Perkins’ recent 
observation that the edges of the wings diverge in the 
attitude of rest. The author states that the Comma 
lies over on one side when at rest, but this is not my 
experience, although true of the Green Hairstreak and 
the leaf-like Satyrine Melanıtis leda and doubtless many 
other species. Furthermore, the larve of the Large 
and Common Emerald moths are not like bits of grass 
but resemble respectively the catkins and the twigs of 
their food-plants. 
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Although the value of the caddis-worm's case cannot 
be doubted, it 15 too much to assume that '' when at 
rest they defy detection by even the hungriest fish "' 
(р. 116). І have seen the stomach of a blind trout 
unable to capture insects on the surface, entirely fillec* 
with these case-bearing larve, presumably detected 
by-the senses of smell and touch. 

Concerning the okapi, mentioned on р. 89, it woulas 
be very interesting to learn whether observations o 
the living animal would confirm a suggestion made tc 
me many years ago by my fnend Sir Ray Lankester— 
that the dark chestnut of the upper part is procryptk 
among the shadows of thick foliage, and the stnpec 
lower part of the legs procryptic (like the coat of tht 
zebra) in a stronger light below the branches. 

The history of the classical discovery of mimicry її 
the African Papilio dardanus is not quite as describe 
on р. 151. By careful analysis, and comparison of the 
patterns of the females in Madagascar, and, so far a 
they were then known, in Africa, Roland Trimet: 
revealed “‘ the true state of affairs.” Не was at first 
disbelieved by Hewitson and Westwood, but they wert 
soon converted — Hewitson by receiving a Wes 
Afncan mimetic female in coitu with the non-mimetie 
male, Westwood by receiving from Mansel Weale the 
mumetic females and non-mimetic males bred fron 
wild larvæ collected in the same spot in South Africa 
Families with the different forms reared from the egg, 
of a single female were only obtained much later. 

Mullerian mimicry is illustrated by a coloured plate 
(opposite p. 152) reproduced from Punnett’s work 
Five species of Heliconius are here represented in » 
left-hand column and five species of the Ithomiine genu: 
Mechanitis in one to the nght. The Ithomiinae have 
undoubtedly acted as models for the Heliconinz, a fact 
which would have been more clearly conveyed if the 
position of the columns had been transposed. Further 
more, the species of another Ithomiine genus, Melinaea 
would have provided а better illustration of the 
principle, the Heliconines being of about the same size 
and presenting a closer likeness to the Melinaea pattern: 
than to those of Mechanitis It should, moreover, have 
been pointed out that each of the five pairs—Ithomiine 
model and Heliconine mimic—belongs to a differen 
association, characteristic of a different part of tropica 
America. 

The significance of the markings within and at the 
corners of the mouth of certain nestlings is discussec 
and illustrated on pp. 185-188, and the interestinp 
conclusion reached that they serve as guides to the 
parent birds in feeding their young. 

Mr. Pycraít's book is very well illustrated wit 

, thirty-six plates, of which four are coloured. Th 
references to these are insufficient, and it would be am 
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improvement in future editions to number the plates 
and thus facilitate co-ordination with the text. The 
index is also very inadequate for a work so full of 
interesting detail. The following errors in spelling 
require correction: Mosely for Moseley (p. 14), Fort 
Hail for Fort Hall (p.83), prideuxi for prideauxii (p. 115), 
Dantas for Danais (р. 151), Swinnerton for Swynnerton 
(p. 168), jacobae for jacobaeae (p. 172), Weissmann for 
Weismann (р. 255), Ewdromis for Endromis (p. 258), 
Acenirophus for Acentropus (p. 259), Bombysid for 
Bombycid (p. 260). Again, in the description of germ- 
plasm as the “ stuff of which living bodies are made,” 
‘of’ has, probably accidentally, been substituted for 
' from.’ 

Although many corrections and some additions are 
required, which, it is hoped, will be provided in the 
near future, the book is an excellent introduction to a 
very large and complex subject and, with its wise and 
well-balanced treatment of many controversial subjects, 
is especially welcome at the present day. Е. B. P. 





The Aurora Borealis as observed from 
Norway. 


Geofysiske Publikasjoner рій av det Norske Videnskaps- 
Akademi i.Oslo. Vol. 4, No. 7: Résultats des 
mesures photogrammétriques des Aurores boréales 
observées dans la Norvège méridionale de гоггф 1922. 
Par Carl Størmer. Pp. 108+48 planches. (Oslo: 
А. W. Broggers Boktrykkeri A/S., 1926.) -12 kr. 


T is fortunate for our knowledge of the aurora that, 
although the regions of most frequent aurore are 
mainly polar seas or cold and sparsely populated lands, 
they border on the country of Norway. The popula- 
tion of Norway is small, less than half that of greater 
London, but the leyel of culture is bigh, and the 
intellectual activity and distinction are manifested in 
no branch of study more signally and appropriately 
than in auroral investigation. Much the greater part 
of our exact knowledge of auroræ is due to Norwegians, 
among whom, though many have made valuable contri- 
butions, two are pre-eminent, Birkeland and Størmer. 
The generally accepted theory of aurore, incomplete 
but successful in explaining a large range of facts, was 
originated by Birkeland, who supported his hypothesis 
by numerous experiments. The extent to which these 
bear on the actual terrestrial case is not always clear, 
however, whereas Stermer’s mathematical development 
of Birkeland’s theory gives incontestable proof of its 
soundness in essentials. But, m addition to their 
theoretical researches, both men have been great 
observers, and have organised important expeditions 
for auroral or magnetic investigation, or both, to 
regions within the Arctic circle. 
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Stermer’s share in auroral observation has been of 
outstanding importance. The photography of aurore 
was put on а workable basis by him, and he first 
achieved clear and indisputable success in the deter- 
mination of the height of aurore, though the task had 
previously been attempted by visual observation. For 
his purpose simultaneous photographs of the aurora 
from two or more stations connected by telephone are 
necessary, and from 1911 to the present time he has 
organised such observations, directing them himself 
from the base station. Initially this was at Oslo, where 
he is professor of pure mathematics in the university ; 
since 1916 it has been at Bygdó, a suburb of Oslo. In 
addition he has made expeditions to Bossekop, in the 
far north of Norway, on the border of the zone of 
maximum auroral frequency as determined by Fritz ; 
in 1913 he took numerous photographs from Bossekop 
and a neighbouring station. In 1914 Vegard and Krog- 
ness conducted similar work in the same region, and 
for these two years there are consequently independent 
(and concordant) sets of observations of the position of 
the aurora in space. The results of these two expedi- 
tions have already been published by the Norwegian 
Academy of Science in its “ Geophysical Publications ” 


instituted a few years ago. The results of the observa- 


tions made or organised by Prof. Stérmer in middle 
Norway from 1911 to 1922 are now issued in the memoir 
under review. Like its predecessors, it is handsomely 
illustrated by photographs and diagrams. 

The period covered by the volume is twelve years, 
but during four years (1912—1915) no photographs were 
taken (apart from those at Bossekop, already published). 
These were ytars of minimum frequency of aurore, 
&nd moreover the watch on the sky was less close than 
later, when Prof. Størmer changed his residence from 
Oslo to a house at Bygdo, whence there is a clear view 
down to 3° or 4° above the northern horizon. During 
1920—22 watch was kept every night either by himself or 
his assistant. 

In the remaining eight years, photographs were 
taken on thirty-five nights in all, namely, two in 1911, 
and т, 4, 8, 8, 4, 6, 2 in the respective years 1916 to 
1922. This number may seem small, but is explained 
by the difficult conditions of auroral observation; 
sufficiently bright aurore do not occur every night, of 
course, and even when they do occur, clouds and 
bright moonlight limit the possibility of photography, 
though without in all cases precluding it. Further, 
apart from the difficulty of organising a watch every 
night and the occasional failure of telephonic communi- 
cation, photography is practically limite@ to the winter 
and equinoctial months, since in midsummer the sun is 
only a few degrees below the northern horizon even at 
midnight. The actual distribution of the 35 nights of 
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observation between the twelve months of the year 
“(beginning with January) is as follows: 1, 5, 7, 6,1,0, 
о, 2, 2, 7, 3, 1—8 series in which the greater frequency 
-of aurore near the equinoxes makes itself apparent. 
Aurore were of course observed on other nights but 
not photographed. The great majority of photographs 
were taken between то Р.м. and 1 A.M., observations 
both before and after midnight being made on ten 
nights. The exposure of the photographs varied from 
“a second to about two minutes, in general being a few 
‘seconds. 

By notices inserted in the press; Prof. Størmer gained 
offers of assistance and was thus able to establish sub- 
stations for co-operation with his own station at Oslo or 
Bygdd. The administration of telegraphs and tele- 
phones placed telephonic lines between these stations 
at his disposal during auroræ. The stations were 
separated by distances which ranged from 25 to 250 
kilometres. Eleven stations were established for a 
greater or less period, but four seems to have been the 
greatest number working at one time; 304 sets of 
simultaneous photographs were taken from two stations, 
or in a few cases from three. In addition there were 
189 photographs taken from one station only. 

To obtain trigonometrical parallaxes and precise 
heights and positions of the aurore, it is necessary, of 
course, to have pairs of simultaneous photographs of 
the same aurora, with star images also showing on the 
plates, to give indication of direction ; the aurora itself 
must have sufficiently definite features for the same 
points to be identifiable on the two plates. In other 
eases, and’ when only & single photograph of an aurora 
is available, all that is possible is to estimate the geo- 
graphical position and vertical extent of the aurora, by 
making probable assumptions about the height of its 
lower edge: 

‚ 'The lower limits of the aurore observed from Oslo 
"were mostly at about roo km. height, but heights so 
low as Зо or 82 km. were observedwin a few instances. 
The observations made at Bossekop gave 107 km. as 
the most frequent lower limit, and about 87 km. as the 


MÀ. 





‘minimum. The more southerly aurore thus appear to 


„penetrate more deeply into the atmosphere, an observa- 
-tion which is doubtless connected with the fact that 
the aurora appears the farther south the greater its 
intensity. Again, the aurdre observed from Oslo are 
much the greater in vertical extent, the upper limit of 
height (about 800 km.) being roughly twice as great as 
at Bossekop. This difference seems to be associated 
-with the relatively frequent appearance at Oslo of 
auroral rays às compared with other types of aurone. 
Most of the Oslo photographs are of auroral rays (in- 
cluding draperies, coron, and striated arcs), whereas at 
Bossekop rays were relatively few ; possibly the latter 
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was partly due to 1913 being a year of minimum апгоге, 
for the Oslo observations indicate that rays are more 
frequent and pronounced the greater the intensity of 
auroral (and magnetic) activity. During the great 
display of March 22-23, 1920, the rays attained astonish- 
ing heights, and their bases also were far above the 
ordinary lower limits of height, being in some cases at 
a level of 400 km. 

At Oslo draperies and vertically striated arcs are the 
most luminous forms of aurore, and moreover the least 
elevated, their bases being sometimes -at heights less 
than 85 km. Their vertical extent also is small, often 
only то or 12 km., and rarely more than тоо km. Homo- 
geneous arcs were often observed from Oslo, generally 


‘to the north or near the zenith, and often forming the 


southern limit of all the^aurorz visible at.the time; 
more rarely they appeared to the south, persisting 
unchanged for half an hour or more, with no other 
aurora visible. Another rare type of arc was pulsating ; 
this also was observed alone in the sky. The homo- 
geneous arcs are often of great lateral extent, some- 
times stretching right across the sky from the eastern 
to the western horizon ; in such cases their length must 
be of the order of 1000 km. Maps are given, showing 
the geogfaphical position of the measured points of 
aurore ; the arcs lie predominantly nearly along the 
circles of magnetic latitude (centred at the pole of the 
earth's axis of magnetisation), and are inclined at about 
ro? to the circles of geographical latitude ; their centre 
of curvature is slightly to the north of the magnetic 
pole. The maghetic colatitude of the arcs observed 
from Bossekop and Офо varies from 21° to 34°, that of 
Oslo itself being 30°. The colatitude of the arcs was 
notably greatest on the days of great magnetic activity, 
being, for example, 34°, 32°, and 33° respectively on 
March 22-23, 1920; May 13, 1981; and Dec. 16, 
1917. 

Sixty-one photographs of auroral corons are included 
in the series, and these enable the direction of -the 
auroral rays to be determined to within x? or 2°. - The 
results show surprisingly little variation, and the 
mean direction is less than 1° different from that of the 
magnetic force at Oslo (dip 71°, W. declination 9°). 
The rays therefore lie almost exactly along the ines of 
force of the earth’s magnetic field. 

Besides the maps already mentioned, the solue 
gives full details of the photographs, and of the stars 
and measured points of aurore appearing on them, 
both by tables and diagrams, and there is a series of 
interesting descriptive notes about the aurore and 
conditions of observation on each night. There are 
also 96 beautiful reproductions of the photographs, 
including many simultaneous peirs, enabling the 
aurore to be viewed, stereoscopically. The aurore 
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аге situated mainly over, Norway and the North Sea, 
in some cases near to Ireland and Scotland. 

Prof Stermer directs attention to the desirability of 
similar observations elsewhere, mentioning the Antarctic 
regions in particular. To the reviewer it seems even 
more useful to gain аз detailed information as possible 
about one auroral zone, by observations in the British 
Isles, northern Canada, Greenland, Iceland, and other 
northern lands, simultaneous with those in Norway. 
The magnetic'colatitude of Aberdeen, for example, is 
the same as that of Oslo, and there is great scope in 
northern Scotland and northern Ireland for a band of 
skilled amateur photographers working on the lines 
initiated by Prof. Stermer. He himself is continuing 
his observations in Norway, and since 1922 has obtained 
250 further photographs which &re now being studied. 

S. CHAPMAN 





Official Publicity for Agricultural Research. 


Mimstry of Agriculture and Fisheries. Research and 
the Land. an Account of Recent Progress in Agri- 
cultural and Horticultural Science in the United 
Kingdom. By V. E. Wilkins. Pp. xiv+388+ 34 
plates. (London: Н.М Stationery Office, 1926) 
Paper, 25. 6d. net ; cloth, 3s. 64. net. 


VEN when they forsake their opprobrious blue 
and appear in hodden-grey, the publications of 
Н.М. Stationery Office have but a feeble appeal to the 
lay public, but this book—in the words of the Minister 
of Agriculture, “ ndt exactly a popular account” of 
agricultural research, but “ at least one which with 
little trouble an educated farmer or even townsman 
might understand "—is in a different category. Its 
success as an appeal to the lay press has been undoubted, 
and deservedly so, for it is written in an attractive 
style, is profusely illustrated, and, as а whole, makes a 
good journalistic story. Much of the matter embodies 
results already familiar to readers of МАТОВЕ through 
the medium of recognised scientific journals, which 
it would be tedious to notice in any detail here. 
А novel feature of this publication, however, is the 
account which it gives of new work in progtess, and 
even of the speculations and hopes of the workers 
engaged on it. 

It 1з a commonplace of scientific work that progress 
can only be won at the cost of many fruitless endeavours, 
and in admitting the lay public to their confidence 
the workers concerned take their courage in both hands. 
On the other hand, these confidences should prove of 
great and even stimulating interest to workers on the 
same subject elsewhere. By elsewhere we mean 
primarily other countries; buf as the book discloses, 
there must be a great want of jointly-shared know- 
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ledge even in Great Britain. To take one example, 
we find that research on ‘ sourness’ of soil is proceeding 
(and on diverse lites) at various centres in Britain. 
There is no subject more likely to attract the interest of 
farmers than this, for by common consent the agn- 
cultural land of England, speaking generally, has 
exhausted the stores of lime so generously provided 
by the improvers of the nineteenth century. No 
economical means of replenishing the soil are in sight ; 
and howlittle can the man of science satisfy the farmers’ 
thirst for guidance! For, as it happens, the funda- 
mentals of scientific knowledge on this subject appear 
to be in process of readjustment. The facile cer- 
tainties of the last century have been abandoned, 
&nd the use of such new tools as hydrogen ion concen- 
tration, base exchange, and colloid chemistry is still not 
fully learned. Whether co-ordination—blessed word— 
would help is, as we know, а matter of controversy: 
some workers appreciate team work, some would 
rather hug their souls in solitude. Incidentally, an 
example of happy team-work is given in Mr Wilkins' 
book, namely, that carried on by the Rowett Institute 
in Aberdeen in association with the University of 
Cambridge, on animal nutrition. But State-supported 
research workers, at any rate, should recognise that 
co-ordination is desirable. 

The publicity given by such books as this is, how- 
ever, the price that departments dominated by a 
democratic Parligment must pay even if that body has 
still to learn what a ‘gamble’ (from an economic view- 
point) scientific research must always remain. But it 
would be unfair to the author of the work under notice 
to lay the burden of such considerations upon him. 
He has performed hig allotted task with distinguished 
ability, and has earned, we trust, the gratitude of 
his superiors. 





Our Bookshelf. 


A Manual of Hygiene. By Sir William Н. Hamer and 
Dr. C. W. Hutt. Pp. хі+ 821. (London: Methuen 
and Co. Ltd., 1935.) 305. net. 


Turis manual is designed to meet the requirements of 
those seeking to obtain a diploma in public health, 
though at the same time the authors take the oppor- 
tunity of refernng to most questions now uppermost 
in public health work. А few of the chapters have 
been contributed by writers having special knowledge 
of the subjects dealt with, e.g. tuberculosis and sanitary 
administration and law, by Dr. James Niven; school 
hygiene, by Dr. Kenneth Fraser; venereal disease, by 
Mr. Kenneth Walker; chemical disinfectants, by Dr. 
Wynter Blyth; and air, by Dr. King Brown. The 
arrangement of the matter and contents of the chapters 
follow well-known lines and present little or no novelty. 
The book is well produced, is illustrated with 94 figures 
in the text, and is very readable. 
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The book is exceptionally complete, and the informa- 
tion is accurate and up-to-date. Thus, the vitamins 
are adequately considered, the possible influence of 
deficiency of iodine in the production of goitre is 
mentioned, the life-histories of the various ites 
are correctly given, and the causation of nckets is 
particularly ‘well discussed. In addition to the diseases 
of Great Britain, several tropical diseases are also 
described, ¢.g. sleeping sickness, leishmaniasis, undulant 
fever, and others, and in all cases the information 
given appears to be accurate. 

Here and there, perhaps, a section might have been 
extended or differently worded with advantage, but 
on the whole there is singularly little to criticise. 
We miss any reference to the Owens' instrument for 
the determination of atmospheric polluton, апа 
manganese poisoning does not seem to be mentioned. 
Chlorination of water is somewhat briefly dealt with, 
&nd in the excess lime method of purifying water 
the unlimed water finally added is described аз 
‘untreated,’ whereas this should have been first purified 
by long storage. Under filter candles (p. 137) the 
reference to “ Bullock and Crow ” should be “ Bulloch 
and Craw.” Under “Vital Statistics” we question 
the value of introducing the complicated subject of 
life tables (though we are aware that it usually appears 
in public health text-books) and consider the space 
might be better utilised. The index might be somewhat 
extended with advantage. 

We consider that this book gives an adequate present- 
ation of present-day public health work within the 
limits imposed, and can recommend it to the student 
with confidence. 


General Physics for Students: a Text-Book on the 
Fundamental Propertes of Matter. By Edwin 
Edser. Reprinted, with additions. Pp. ix+676. 
(London: Macmillan and Co., Ltd., 1926) 8s. 6d. 

Tae merits of this well-known text-book are suffi- 
ciently attested by the demand for a fourth issue. 
It should not, however, be allowed to pass with- 
out renewed recognition that there exists no other 
text-book dealng so thoroughly with mechanics, 
elasticity, surface tension, hydrodynamics, and kinetic 
theory, without mathematical aid more advanced than 
elementary algebra and trigonometry. 

The new portion is of a different character from the 
rest of the book, being an appendix on surface tension, 
embodying the author’s recent researches. The most 
important part is a calculation of the surface tension 
and internal pressure for assemblages of molecules 
attracting according to some inverse power of the 
distance. The difficulties of applying the calculus of 
continyous functions to molecules comparable in size 
with the range of attractive forces, are overcome by 
estimating the probable number of centres of mole- 
cules within an infinitesimal region of space, and in- 
tegrating. The assumptions seem legitimate, at any 
rate as a first approximation for more or less symmet- 
rical molecules; the conclusion is reached that the 
attractive force varies as the inverse eighth power of 
the distance, and that nearly all the surface energy is 
resident in a single layer of molecules. 

There is a good deal of miscellaneous information 
on capillarity, and though’ the author's avoidance of 
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the modern view which ascribes the phenomena to 
the surface properties of the molecules—that is, their 
chemical properties—and takes account of their motions 
and orientations according to kinetic theory, probably 
leads to incorrect explanations in some cases, it is an 
excellent thing to have Mr. Edser’s long-considered 
views set forth in a convenient form. It may not be 
long before the obscure points are cleared up, with 
much advantage to both points of view. 
N. К. A. 


Lehrbuch der phystdlogischen und pathologischen Chemie 
in 75 Vorlesungen : fur Studierende, Artse, Biologen 
und Chemiker. Von Prof. Dr. Otto Fürth. Zugleich 
zweite vóllig neubearbeitete und erweiterte Auflage 
der “Probleme der physiologischen und patho- 
logischen Chemie." Band т: Organchemie. Lieferung 
т: Bausteine der Organismus—Blut. Vorlesung г 
bis 16. Pp. хш+ 208. (Leipzig: Е. C. W. Vogel, 
1925.) 15 gold marks. 


IT is fifteen years since the first edition of this work 
was published and the text has required drastic revision. 
The complete work will consist of two volumes, each 
divided into three parts of about 200 pages. The 
present part contains accounts of the chemustry of the 
proteins, fats, and carbohydrates, and also of the blood 
andlymph. The treatment of the more purely chemical 
side of materials of physiological significance appears 
full, yet concise and up-to-date The chapter on blood 
serum 1з considerably condensed, especially on the 
subject of the hydrogen ion concentration, but fuller 
treatment can, of course, be obtained from special 
monographs. The account of the gases of the blood 
is reserved for a later part. There are copious refer- 
ences to the literature, structural formule are given 
in detail, and the paper and printing are of the best. 
Altogether the volume is a most useful work on this 
branch of chemistry. 


Fishery Board for Scotland. Scientific Investigations, 
1926, No. 1: Rays and Skates; a Reviston of the 
European Species. By Dr. Robert S. Clark. Text. 
Pp. 66415 plates. 95. net. Plates. Pp. ii- 36 
e 5s. net. (Edinburgh and London: H.M. 

tationery Office, 1926.) 


THE increasing importance of rays and skates аз 
marketable food-fishes emphasises the need for а greater 
knowledge of their life-histories than is at present 
available. Dr. Clark’s revision of the European species 
is therefore а most welcome monograph. In this 
work, which represents several years of patient labour 
in a ‘trying task, twenty-three species are separately 
described and finely illustrated by beautiful photo- 
graphs, and in each case a full discussion on the trouble- 
some matter of nomenclature is given.’ It would have 
been rather more convenient for the reader if the 
successive sections of the text had been more clearly 
indicated by the use of appropriate type ; in its present 
form the text is a little one This monograph, 
used in conjunction with Dr. Clark’s earlier account of 
the egg-capsules and young (/owr. Mar. Biol. Assoc., 
vol. 12, No. 4, 1922), should prove of the greatest 
assistance to workers for the identification of their 
material. 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Nether 
cam he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous communications.) 


Luminescence from Solid Nitrogen, and the 
Auroral Spectrum. 


In Nature of September 18 and 25, McLennan and 
his collaborators have published statements 
the ongin of the auroral s which call for some 
remarks. Dealing with the N,-band from sold 
nitrogen, they confirm-the result which I published 
in June 1925, showing that N, consists of a number 
of components. Applying this to the auroral 
problem they say (p. 409) : 

“Since no band of anything lke this character 
has ever been shown to be a feature of the spectrum 
of the aurora, ın the neighbourhood of А 5230, it 
would ap that Vegard's theory that finely 
divided solid nitrogen exists in that portion of the 
upper atmosphere where auroral displays originate 1s 
not tenable ' 

Now according to my expenments the structure of 
the №, band varies considerably with experimental 
conditions, and we cannot yet tell which structure 
corresponds to-the conditions which, according to my 
view, exist in the auroral region. But even 1f we had 
expenmented under comparable conditions, we cannot 
make any comparison with the auroral spectrum for 
the simple reason that we do not know anything about 
the structure of the auroral hne (or group of hnes) 
at 5230 A U. This line has never been obtained on 
spectrograms, although I have tned with tro- 
graphs of small dispersion and very high illuminating 
power, but has merely been observed with spectro- 
scopes of small dispersion and Ri using a broad slit. 
Under these conditions also iha N, band would appear 
as a ne. 

Thus our present e of the auroral line 5230, 
as well as the present state of ike experimental condstrons 
for obtaining N, do not enable us to compare the structure 
of N, with that of the auroral hine 5230. 

The identification of the auroral line with an oxygen 
line observed by McLennan under certain special 
conditions seems to be in contradiction to observed 
facts Thus 

(1) The line is a spark line, while the auroral 
spectrum from blue to ultraviolet ıs a nitrogen band 
spectrum. 

(2) The density required to obtain the line is 
10,000-100,000 times greater than that present in the 
auroral region. 

(3) The excess of inert 
the line does not exist 1n the auroral on. 

(4) No other oxygen lines, or lines of inert gases, 
аге o ed in the auroral spectrum 

(5) I£ light gases are dominant in the upper atmo- 
sphere, nitrogen must also dominate greatly over 
oxygen, and at altitudes of 500-600 km the amount 
of oxygen should be neghgible. АП the expemmental 
evidence we have at present shows that all oxygen 
lines are greatly suppressed by the presence of 
nitrogen 

(6) McLennan obtains approximate coincidence of 
wave-length of a single line, but fails to interpret the 
whole type of spectrum shown by the aurora, and hts 
interpretations would involve a spectrum quite different 
from that of aurora 

On the other hand, my continued experiments with 
solid nitrogen have shown that sold mitrogen gives 
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ases necessary to enhance 


the whole typical auroral spectrum from red to ultra- 
violet. Regarding the auroral line 5577, I have been 
able to show that the band N,—in accordance with 
the consequences of my theory—is contracted and 
displaced when the nitrogen particles are diminished. 
A neon layer is found to have no specific influence on 
N,, and if the nitrogen particles are diffused into 
neon, the N, band by diminution of the nitrogen 
concentration approaches a position which within the 
limit of experimental error coincides with the auroral 


line. For small concentration (c) the ition 18 given 
ру the following expression determined by the method 
ot least squares : 
= 5577°56 - 087546. 
L. VEGARD. 


Physical Institute, Oslo, 
October 29. 





Properties of High Frequency Radiations. 


Ir 1s impossible to state accurately the properties 
of high frequency radiation (wave-length «0:02 A U.), 
for we have no exact knowledge of the variation, with 
wave-length, of the intensity and distmbution of 
scattered radiation. We have good reason for be- 
heving that the intensity of the radiation scattered by 
an atom 1s, on an average, proportional to its atomic 
number, and that the distnbution becomes more and 
more etrical as the frequency increases I 
have found that a formula of Dirac's (Roy. Soc. Proc , 
А, зр 405, 1926) fits some of the results obtained by 
Mr. M Cave and myself in a series of е 


eriments 
on the у-гаув of radium better than any other so far 
put fo It may be stated that the best way to 


test this formula be to examine the distribution 
of scattered radiation. 

Owing to scattering, there is a tendency for у-гауѕ 
to become less penetrating as they pass through 
matter (aee Gray, Phu. Mag, 26, p 611, 1913, and 
Oba, Pii. Mag, р. бог, 1914) This is shown by the 
following expenment. y-rays from radium, initially 
filtered through 2:2 cm of lead, passed through a 
conical hole in a lead block, the hole having an average 
diameter of r.9 cm. and a length of 20 cm These 
rays were examined by absorption plates of brass and 
lead. Ап electroscope was p. one inch above the 
lead block From the readings, what may be called 
the appa mass absorption coefficient w/p (to dis- 
tinguish ıt from the true coefficient w/p) could be 
obtained. и'/р was not constant but, owing to 
scattered rays E а а wave -length, in- 
creased in 2-28 cm. of brass from 0-0208 to 0:0287, and 
іп 2:06 cm. of lead from 0-034 to o-o41. The true co- 
efficients were (u/p) brass 0:0470 and (a/p) lead =0-0560; 
p'le is greater for lead, mainly because of the greater 
fluorescent absorption. Аз the thickness of absorbing 
material 18 increased, 1n each substance a state will be 
reached after which (u'/p) wil have a constant value 
which will be about o:037 for brass and o-043 for 
lead If the rays for which (a4'/p) brass- 0-037 were 
examined by lead-4-8 cm. thick and water of corre- 
sponding thickness, 1t would be found that the re- 
ле values of u'/[p were about 0-046 and оодо 

hese values have been obtained by rough calculations 
from known data. It will be seen that there 1s not а 
great deal of difference between the absorption in 
brass, lead, and water 

The most penetrating y-rays we could use were 
obtained by filtrahon through lead plates placed at ap- 

ropna ncesin the conical hole. For these rays 
tui) copper was equal to 0-0443 and (к/р) lead 0-0472, 
so 1t is not possible to obtain much further information 
in this way about the effect of scattering on apparent 
absorption coefficients. It seems certain, however, 
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that, as the primary frequency increases, the differ- 
ences in apparent absorption іп water and lead will 
diminish. deed, as water contains more electrons 
per unit mass, it is to be e that the apparent 
absorption per unit mass will ultimately be greater in 
water. In any case, maximum values of д'/р will 
diminish ag the frequency increases, and judging from 
the above experiment will not be greater than the 
correspon initial values of и/р. In particular, if 
we assume: "в formula to the correct one, 
(a/p) air for rays of wave-length о:ооо4 À.U. will be 
equal to 0-00236, and if such rays enter the earth’s 
atmosphere, x’/p will increase, but at any depth below, 
water will absorb the rays júst аз much as lead, jp 
for both substances being not ter than 0-00236. 
Dr. Millikan has recently put forward the view that 
&.cosmic radiaton of wave-length of the order of 
Mane À U. is the cause of the ionisation ob- 
served in closed vessels, the effect of y-rays and other 
disturbing causes being accounted for. If this were 
true, I should expect 4:8 cm. of lead to reduce the 
ionisation only 12-1 per cent (taking p/p = 0-090236). 
Millikan and Otis, however, found that on Pike’s Peak 
the number of 10ns per c.c. dropped from about 12: 
tó 4:28 when their electroscope was shielded by 4: 
cm. of lead, a reduction in intensity of 56 per cent 
In obtaining these figures I have made ансо for 
ionisation due to radiation from the walls and external 
radioactivity. It will be found that (u'[p) lead = 0-0194 
On the other hand, Millikan and Cameron found that 
for these rays (u’/p) water varied from о-оозо to о:0018, 
values agreeing with the view that the ionisaton 1s 
due to rays of the wave-length assumed above The 
comparatively large value of (u’/p) found for lead, 
however, is not in agreement with this view and 
cannot, I believe, be accounted for by 'any of the 


Ш factors which I have not hi allowed 
ог: E 
I. Scattered rays can enter the from 


the air and earth below it, апа are more absorbable 
in lead than water, i А 
Some years ago I found that the i0msation in 
an electroseope was increased only;i2 per cent. by 
placing a block of graphite, thick enough to give the 
maximum effect, directly below the source of radia- 
tion, namely, radon contained in a glass tube. This 
percentage increase will diminish as the primary fre- 
quency increases, and so can have very little effect 
on the absorption by lead. It should be noted that 
scattering materials of low atomic number will pro- 
duce a greater increase in ionisation than materials 
of high atomic number. 
2. B-rays will produce X-rays which will 
be,more absorbable in lead than light su ces. 
Our knowledge of the properties of such ‘X-rays 
rather fragmentary, but, so far as they go, experi- 
ments indicate that the intensity of these X-rays pro- 
duced in lead screens will more than compensate for 
the absorption in the screens of X-rays produced out- 
side them. i Е 
3. Secondary f-rays produced outside the electro- 
scope may have sufficient energy to enter it. Such 
B- нуна be absorbed by the lead screen. 
` absorption by lead will be compensated by the 
production of secondary B-rays ın the lead. Exper- 
mept indicates that the ionisation produced ın closed 
vessels by rays of high uency tends to increase 
with the atomic number of the material of which the 
vessel is made. | 
From what has been stated above, it would appear 
, that no conclusive evidence has been found to prove 
` the view that the radiation causing the ionisation in 
closed vessels is a cosmic radiation of high frequency. 
It 18 possible to explain some of the properties of the, 
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radiation by assuming that it consists of electrons of 
yey ee energy, which, in passing through atoms, 
‘collide’ sometimes with their nucle: and thereby 
lose en . There are certain difficulties in the wa 


of о a complete explanation by this means. 
should like to su that a t deal of light would 
be thrown on the problem carrying ont experi- 


ments with closed vessels of erent materials sur- 
rounded by different screens of variable thicknesa. 
An account of our experiments and of some of tbe 
views given here was presented at the annual meeting 
of the Royal Society of Canada. J. A. Gray. 
Queen’s University’ | 
Kingston, Ontario, 
October 23. 





The Size of the Iodine Molecule. 


IN a recent p (Jour. Amer. Chom. Soc., October 
1925) E Mack has calculated the cross-section of the 
iodine molecule from the results of his expenments 
upon the rate of diffusion of 10dine in air; the result 
of the calculation 1з a value agreemg closely with the 
figure given by Prof. A. О. Rankine (15:6 x 10715 сш.%). 
But the agreement would seen to be accidental, and 
to arise from two circumstances: (x) Mack’s experi- 
mental result for the diffusion coefficient 18 about 
30 per cent. too large. (2) The method employed to 
calculate the cross-section 18 legitimate : 

With regard to (2). Mack calculates the ‘ radius of 
the iodine molecule’ from “the Stefan-Maxwell- 
I equation," which 1s actually the formula given 

y Jeans as а result of correcting Meyer's formula for 
diffusion for persistence of velocities in a collision. 
This formula at best gives only the value of S, the 
distance of the centres of the molecules in ап average 
collision at the temperature of the experiment, 5 18 
therefóre the sum of two ' effective molecular radi,' 
and varies with temperature 1n so far as the diffusion 
coefficient (D œ Т") is variable with temperature 
according to an index which exceeds 4. Mack, how- 
ever, obtains the ' radius of the 10dine molecule’ by 
subtracting from S the figure 1:542 x 10*%, which is 
taken to represent the radius of the average air mole- 
cule. But this figure is calculated from viscosity data 
by introducing a term containing the Sutherland , 
constant, and refers to the actual radius of the mole- 
cule (on the assumption that ıt behaves as an elastic 
sphere exerting an attractive force) and not merely to 
the radius which is effective in collision. This ' actual’ 
radius is thus invariant with temperature. 

Measurements of the diffusion coefficient of iodine 
vapour ш air have been carried out by me for another 
purpose; at 25°C and 760 mm. pressure, the mean 
value is 0-0815+1 per cent., of Mack's result, 
o-r08+1-2 per cent. 

I have attempted to compare this new value with 
Rankine’s experiments on the viscosity of iodine 
vapour. For this p it is necessary to estimate 
the viscosity at 25°, calculation by means of the 
Sutherland constant С = 590 18 obviously unjustified, 
but the extrapolation has been made by assuming that 
the viscosity can bé expressed by д œ J"; the value 
of x obtained from the highest and lowest br 
tures employed by Rankine is *=0-9837, and the 

nding value for the viscosity at 25° is 
u=1-388x 10-4, Then the effective radius ıs calcu- 
lated by Chapman’s formula for viscosity, and comes 
out to es443:656x10 at 25°. Similarly, the 
effective radius of the average air molecule is 
Car = 1°86 x 1075 at 25°. 

-If itis assumed that the effective radius ın collisions 
of like molecules is also appropriate to the collision of 
unhke molecules, then the average distance apart of 
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the centres of an 10dine molecule and an air molecule 
in collision would be (eutsan) = 5:516 x 1075 as calcu- 
lated from viscosity data n the other hand, the 
diffusion coefficient D = 0:0815 enables the quantity 
(91, tar) to be calculated from Chapman's formula for 


diffusion : 
Мск, С uir 
(unte ат Я 
The value of (от, + cur) at 25° 18 found to be 4-783 x 1078. 
If we subtract 1:86x10-%=ocer, we Tuve сі = 
22 x 107% at 25°, as calculated from the diffusion 
coefhcient This із considerably smaller than the 
value 3:656 x то-% calculated above from Ranlune's 
viscosity data 
The cy is in the same direction as that 
found with gases, but 1s rather greater in magnitude, 
as 18 to be expected for a vapour 
Calculation of the actual molecular radius (+6 of 
the attracting elastic sphere model) from sion 
data ıs admuttedly unsafe, even for comparatively 
permanent In the case of i1odine the corre- 
sponding calculation from viscosity data would seem 
to be open to some question; the specific heat of 
iodine vapour 1s changing rapidly at the temperature 
of Raninne’s experiments, presumably owing to a 
rogressive increase of vibrational energy; this might 
ed to affect somewhat the value of the 
Sutherland constant obtained from the temperature 
coefficient of viscosity. B. Torrey. 
The University, Leeds 





The Oogenesis of Lumbricus. 


I trust that I may be allowed.a small space in 
order to reply to certain criticisms of my work on 
Lumbricus terrestris, which have been made in a 
recent paper by Prof. J. B. Gatenby and Dr. V. Nath 
(Q. J. Mic. Sct., 70, pp. 371-389, 1926) 

In the first place I am, accused of not refernng to 
much of the hterature on the subject. But much 
of the work which they cite as having been omitted 
was published after my paper had gone to press in 
the early summer of 1924, and Gatenby and Nath 
still dai what Dr Cannon inted out in his 

tnbution to the previous ussion in these 
pages (NATURE, 116, 1925, р 97), that my work was 
more in the nature of & critique of the methods of 
argument used by this school, rather than of their 
observed results. 

In the second place, my technique and powers of 
observation are called in question. The -lıke 
mitochondria in my preparations are stated to be 
“artefacts due to long exposure of the fresh ovaries 
to water of unsuitable tonicity, or to unsuitable 
fixation " The ovanes used for the work were not 
brought into contact with any fluid other than those 
of the- worm itself before being transferred ummedi- 
ately into fixative. Further, Prof Cowdry states 
("General Cytology,” p 317, 1 zii) that in cell 
injury “first we often observe a breaking up of 
filaments into granules (this may also be induced by 
faulty technique)... ." The pomt need not, I 


think, be laboured 

Again, my critics ' are at a loss to understand 
Harvey’s aiieniaes in giving a clear account of the 
behaviour of the Golgi a tus . . .," because of 
the favourable nature of the material used. In this 
connexion it 18 interesting to recall Nath’s reference 
(Pro. Roy Soc. Lond , B., 98, 1925; footnote to p. 54) 
to this organ as being remarkable and representing 
Calkin’s yolk nucleus. The latter structure has now 
been shown to consist of mitochondria. 
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To take one more criticism, they state that there 
is no yolk in the egg of Lumbncus at ali, that I have 
stile degenerating Golgi bodies for 10 droplets 
and also for Calkin's yolk plates, which I found in all 
my preparations. 1 have re-examined my slides, and 
find that I cannot modify my former statements. 
The yolk plates, yolk droplets, and Golgi elements 
are present side by side in many preparations, and 
there can be no mistaking one for the other. There 
18, however, little yolk present compared with the 
amount found m many molluscs, ascidians, and 
arthropods, but perfectly distinct, yellowish droplets 
are present in many young oocytes, and these, in 
the older oocytes, become colourless. . 

Finally, Prof Gatenby and his school are content 
to accept the view that yolk 1s a general term covering 
anything in the cell which cannot otherwise be 
identified, and originating from all possible primordia. 
Is ıt not time that cytologists made some attempt 
to bring the observations on oogenesis to as orderly 
a state as are those on spermatogenesis? Possibly 
there will be found to be much minor vanaton, but 
the materials from which yolk is denved will, it is to 
be hoped, be reduced to two or at most three definite 
sources 1n the ovary. 

L A. Harvey. 

Zoology Department. 

University, Edinburgh. 





Magnetic Storms and Wireless Communication. 


Ix the issue of NATURE of November 6, p. 662, Sir 
oseph Larmor directs attention to the fact that 
uring the magnetic storms of October 14 and r5, the 

Can beam signals were greatly reduced in 
strength The explanation that appeals to me is 


| connected with the fact that ionic refraction 1з not 


the only factor which determines long distance short 
wave (А < бо m) transmission. Together with this 
there 1s the effect of energy absorption by collisions of 
electrons with molecules That absorption pla 
an important part in transmission seems to me to 
upheld by & considerable body of evidence, not the 
least of which is that afforded by the acton of 

etic storms 

e ionic absorption factor for the ray which 
traverses the ionised medium is well known to be 
xc[p where p 18 the effective resistivity (at the 
саро concerned). This quantity can be ех- 
pressed in the-form. 

т Ne Т 


- 0 —— —, 


р т т 


` 


where T ıs the time period of the waves and r the 
average time between successive collisions of an 
electron with a molecule or positive 10n. 

The essential ош is that the absorption factor 1з 

rhonal to N, the number of electrons per cc, & 

which 1s obvious from the physical consideration 

that the total energy drawn from the waves is pro- 
portional to the number of collisions, i.e. N. 

We have only to AE ren that there 18 an appreciable 
increase in N, due for example to the injection of 
Epid parücles or in lonisation as а result 
of the solar activity, to account for the increased 
&bsorption and co uent decrease of signals during 
sunspot activity That absorption plays a very 
considerable part in long distance short wave trans- 
mission is evidenced by the fact that the range of a 
station in summer and in low latitudes is less than that 
in winter and high latitudes. 

On the 10nisation theory the numerical value of N 
wil be greater ın summer and at low latitudes than 
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in winter and high latitudes. The range is therefore 
correlated with the value of N, decreasing as N 
increases, and vice versa. Reasonable values for 


4яс 
N and Т show that this factor в р has an appreciable 
effect in transmission over distances greater than 
about 1000 km ? 
At short distances the effect of increased bendin 
due to increased N, is most a t. The str 
of local stations received in England was considerably 
augmented at times during the magnetic disturbances. 
T. І. ECKERSLEY. 
Research Department, 
Marconi's Wireless Telegraph Company, Ltd., 
Marconi Works, Chelmsford, 
November 15. 





Internal Rust Spot of Potatoes. 


Тнк cause of sprain or internal rust spot on 
potatoes has long been a subject of speculation among 
mycologists, and the macroscopic resemblance of the 
disease to that of net necrosis, whilst adding to the 
interest of the problem, has still further increased its 
complexity. e disease 18 & very serious one in 
certain of ine por growing areas ın Yorkshire, and 
we have therefore been anxious to ascertain its true 
nature. A short preliminary announcement of the 
results of our :nvestigation may be of. interest. 

Two о have now been isolated by my 
colleague, . Sydney Burr, which ın inoculation ex- 
оа have reproduced the disease іп а very 

efinite and сааган. way. The commonly 
ted symptom of the disease 1s the а ce 
Ban rusty brown spots in the medullary аб сы 
nchyma of the tuber which are closely invested 
y a thick layer of cork cells. It 18 now clear that 
in addition to this formation of disease ‘islands,’ the 
xylem of the vascular ring is uently attacked, but 
in this case wound cork is not formed unless the 
adjoining cells of the pericycle are also involved. This 
xylem infection is sometimes invisible to the naked 
eye. Sofarastheinfected tubers have been examined, 
it appears that the phloem bundles аге not directly 
attacked, although ultimately they may be involved 
the infection of the neighbouring parenchyma. 
us, net necrosis, which is primarily an infechon of 
the phloem bundles, may now be definitely dissociated 
from rust spot disease. 

Each of the organisms in question is an extremely 
short and motile rod which is cultivated on artificial 
media only with difficulty They thrive best in liquid 
media, and have been in peat soil extract and 
in nutrient potato broth. Оп soil extract agar, each 
organism produces minute dew-like colonies in seven to 
ten days, which, later, become steely blue in colour 
Slight growth has also been obtained on lactose agar and 
nutrient gelatine, and one of the organisms gives a poor 
thin growth on nutment potato agar ere thus 
appears to be no resemblance between either of the 
organi and the two vanants of B. solantolens 
isolated by Paine from potatoes showing simular 

ptoms of disease. 

Further attempts to define the o i аге now 
in pro , and it is hoped to publish a detailed 
account of this work in due course, together with an 
account of the field n which have been 
carried out with the object of ascertaining some 
possible remedy for the disease. 

W. А. MILLARD. 

Department of iculture, . 

University of А 
November 12. 
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'The Double Normal State of the Arc Spectrum 
of Fluorine. 


Ix an earlier paper (Proc. R.S., Amsterdam, june 

1926) I have made а preliminary analysis of the arc 

of fluonne. I found it ошо arrange 

strong lines in the red part of the spectrum in 
multiplets. The following terms are recorded : 

{Pigg Ay = 1600; 27455. 
Din Ar = 83:4; He 176-6. (This term was 
3 ound by Carragan, Asir. Jowr., 63, 
I45, 1926.) 


3D À»c3250 3. 

The structure of the Fl: spectrum resembles that of 
М (C C. Kiess, Jour. Opt Soc., America, vol. тт, 
I, 1925) and On (A. Fowler, Proc R.S., London, 
vol 110, 476, 1926). Doublet-quartet intercombina- 
tions are not found in the red part of the spectrum. 
Millikan and Bowen (Phys. Rsv., 23, І, 1924; Pht. 
Mag, 48, 259, 1924) have investigated the fluorine 

m ш the extreme ultra-violet. This spectrum 
has only two strong lines: 

(т) 606-9 (Fine structure: 605-64; 606:23, 606-83; 

£07 43 607:99). 
(5) 656-4 (Fine structure: 656-00; 93034; 656-84 ; 
657-69 ; 658-31), indicated as Le. 

The purpose of the present note is to iden the 
line 606-9 as а ‘ap combination and the 08 
657:69, 65831, as a tP combination We assign one 
of the *P term differences 145:5 ( уо, 
0:02) ог 325:6 | ressed in volts, o-04) to the double 
normal state ( AA ) of the fluorine atom. These 
values agree well with the value predicted by Franck 
(0-025 volt). More details will ven in & forth- 
coming paper in the Zestschrift fur Physik, 

Т. L. DE Brom, 
Physical Laboratory “ Physica,” 
University of Amsterdam, September 21. 





‘Hatd Seeds’ in Legumlnosse. 


Waen offered ideal conditions for germination there 
commonly occur in seed of most cultivated Legu- 
minose, seeds which do not absorb moisture and, in 
consequence, fail to swell up and germinate: they do 
not soften, and: are therefore known generally as 
‘bard seeds. This inability to absorb moisture 
endures for an indefinite od, extending possibly for 
many years, though ideal conditions for ation 
may be continuously or intermittently offered. The 
cause of ‘hardness’ has always been attributed to 
some peculiarity of the seed coat itself, largely because 
very ht damage, such as abrasion, enables the seed 
to behave ш a normal way. 

This summer, working with sweet peas and other 
legumes, I found good evidence for the behef that 
‘hardness’ does not lie in the seed coat itself, but is 
the result of a varnish-hke deposition on the seed 
surface, produced within and by the pod. Onanearly 
пре but still green pod being opened, a quantity of 
watery fluid is found bathing the seeds, and, as 
npening proceeds, this Яша becomes concentrated, во 
as to appear quite sticky on the fingers. Itissuggested 
that Яш, when fully concentrated, deposits the 
* varnish ' which on drying becomes insoluble in water 
and forms an impermeable film on the surface of the 
seed 

The chemical nature of neither the fluid nor the 
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film has, as yet, been investigated, but it is interesting 
to note that treatment with dilute sulphuric acid, 
се iod, causes ' hard seeda ' to behave 
normally. Prolonged digestion with concentrated 
caustic potash, on the other hand, has no effect, 
though normal seeds are reduced to a gelatinous mass 
in some minutes 

The belief that hardness 1s not a characteristic of 
the seed coat, but is due to the deposition of an im- 
permeable film during the last few days of mpening, 
offers а simple explanation of some facts long known 
to practical men. For example, ' hard seeds’ occur 
quite promiséuously in any and every consignment, 
in some more, 1n others less, the nature of the weather 
just ee to harvest having a considerable effect 

е number. Further, the best ripened seeds 
ps contain most hard seeds. 

I hope to proceed further and more critically with 
the work next summer, but the considerable com- 
mercial importance of the subject seems to justify this 
penam va ALEXANDER NELSON. 

ientific ent, 
David DA Ie 
17 Coburg Street, Leith, 
October 26. 





The Eggs of the Sucker-fish. 


IN a letter on the eggs of the pilot-fish in NATURE 
of August r4, 1926, p. 228, Mr К. Н. Barnard also 
‘mentions the eggs of the sucker-fish (Echenmeis 
naucraies) “ which are apparently still undescribed "' 
During my researches on the eggs and larve of East 
indian fakes (cf: Туена, vol. 2, p 97; vol 3, p. 38; 
vol 5, p 408; pie 6, p. 297, voL 8, p. 199, and 
vol. 9, a 389), 1 е acquainted with the 

lagic ean the шы They are ve 
Eos e The yolk is о 

° egg membrane fairly well. It contains 
a ЖОП cob of a bright yellow colour, diameter 
160, and the developing embryo is yellow also, as a 
consequence of the presence of a large number of 
yellow pigment spots. Besides these yellow spots 
«here are also black ones, y on the head and 
behind the eyes. In due time I hope to give a figure 
of the egg in Treubia. 

I have reared these eggs, isolated from the catches 
with the surface egg net, several times on board the 


anvestigation steamer Dog, in glasses with pure sea- 
water. They invariably died, however, some 
days, about the moment of hatching. I counted 


+16 myotomes in an embryo freed artificially from 
hs egg membrane, whereas Echenets naucrates has 
147-16 vertebre. My determination is founded 
chiefly on the examination of & few fresh females with 


perfectly., eggs. These in е тевресї 
with the pelagic ока which‘ ve known for a long 
from ‘ale Java Н. C. DELSMAN. 
pp ea Or Mares Investigations, 


Batavia, Java, October 2. 





The Symmetrical Top in the Undulatory Mechanics. 

By applying the methods of Schrodinger (Ann. d 
Phys., 79, 361, 489, 734, 1926), which have proved so 
fruitful in treating atomic problems, to the case of 
the сели top, we have obtained а complete 
quantum mechanical solution for this system. The 
results ə with those found by Dennison (Phys. 
Rev., 28, 318, 1926) by. means of the mati mechanics., 
khe energy values аге 


b 
Wa =g Z0 *)+ -4 i. j| 
4,2 4, and 4, being the moments of mertia of the 
"op. 
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The quantum number у and я must have integral 
values, a result which follows directly from the nature 
of the characteristic functions, which involve hyper- 

metric series. This question was not definitely 

геше by the matrix mechanics, both integral and 

values appearing to satisfy the problem 

Each ue Wis occurs (27-- г) times as the charac- 

teristic value of the system, co nding to the fact 

that & state with this energy divide into 2j I 
levels under the action of an external field. 

;Full details will be published elsewhere in the near 


future К. ре І. Kronic. 
А I. I. Rast, 
Department of Physics, Columbia University, 
New York, October 26. 





Complex Aromatic Hydrocarbons in Low- 
Temperature Tar. 


From а tar produced by distillation of Pooley 
Hall-Wearmouth coal, carbonised at 600?, а fraction 
boiling at 3137-360? was obtained which yielded а 
complex zmuxture of aromatic hydrocarbons dis- 
tinguished even in an impure state by their bright 
colours. Predominant among these hydrocarbons 18 
B-methylanthracene which was identified by con- 
version into #-methylan шпопе and anthra- 
quinone -£ - carboxylic acid. e identty of the 
8-methylanthraquınone obtained in our experiments 
was established by comparison with a specimen of 

thetic 8-methylanthraquinone furnished by Mr. 

. H. Dawson of the Bniish Alizarine Co. Additdal 
proof of the identity of 8-methylanthracene was 
obtained by com its carboxy acid with the 
anthraquinone-§-carboxylic acid prepared by oxidising 
the §-methylanthraquinone from the Bntish Al- 
zarine Co. 

Investigation of these complex aromatic derivatives 


from low-temperature tars 1з being continued in 
collaboration with Н.М. Fuel нера н Station. 
С. T. MORGAN. 
D. D. PRATT. 


Chemical Research Laboratory, 
Teddington; Middlesex. 





Welsh Romani. 


As a believer at any rate in the constapcy of the 
law which accords the last word in a discussion to 
the reviewer, and since the columns of NATURE 
seem scarcely the place for it, I do not propose 
to deal further here with the novel Romani etymo- 


loges p unded by Prof. Turner. The place 
for this is obviously the Journal of the sy 
Lore Socisiy, of which he is а member, and where 


scholars who understand Romani and are familiar 
with what has already been written upon it, will have 
an rtunity of forming them own opinion. We 
should then, I presume, learn Prof. Turner's reasons 
for supposing that *sui could in any dialect of Romani 
bea le word, and why a Welah Gypsy variant of 
а зоп word should have a separate 


Euro G 
origin in a dienen n stem. 
JouN SAMPSON. 
The Univernty, 
Liverpool. 





Dr. SAMPSON has not replied in any particular to 
the charge I advanced that ın many of his etymologies 
he had violated the principle of the constancy of the 


“laws of sound change.” 
- R. L. TURNER. 
School of Oriental Studies, 
University of London. 
22 
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A Half-Century of Chemistry in America: 1876-1926. 


I" commemoration of its fiftieth anniversary, the 
American Chemical Society has issued a “ golden 
jubilee number” under the above title. In the earlier 
part an account is given of the origin and development 
of theSociety. Four of the first in the section 
are written by original members: I. on The Priestley 
Centennial, by Samuel A. Goldschmidt; П. on The 
isation of the Society, by William H. Nichols ; 
IH. on The Evolution of the Society, by Frank Wiggles- 
worth Clarke; IV. on The First General Meeting and 
the First Local Section, by Charles E. Munroe; V. on 
The Activities of the Society, by Dr. Parsons, the 
. Part a consists of articles on progress in 
various branches of sea d in America—Mineral 
Chemistry being discussed by Edgar F. Smith; 
Physical, by Wilder D. Bancroft; Ino с, А Ташев 
Lewis Howe; Organic, by Treat B. Ta А та 
cultural, by Charles A. Browne ; Industrial, by Chas 
E. Munroe; ; The Chemistry of Physiology and 
Nutrition, by Graham Lusk ; Chemical Education, by 
Samuel R. Powers. The Society is to be congratulated 
upon the issue of a historical volume full of interest, 
containing not a little that is informative to chemists 
generally. - 

The first important chemical meeting of a national 
character to be held in the United States was the 
тот Centennial celebrated at Northumberland, 

Pennsylvania, on August r, 1874. The Society owes 
its ongin largely to` influences then set in action. 
To-day, it numbers little short of 15,000 members. At 
first, the Society held monthly meetings in New York 
but the best American contributions to chemistry were 
not published in its journal and the Society had little 
more than & local existence. Other societies were 
established. The need of uniting the several existing 
organisations as local sections of а national society 
‘was not fully realised until 1891. The change was 
gradually effected and the present constitution came 
mto force in. April rigor. At first, the reorganised 
ek had four local sections. Others "were soon 
rgarised and now the sections number seventy, fairly 
атир the whole area of the United States. The 
sections hold their own mee but general meetings, 
for the transaction of general business, are held twice 
а 
The Society publishes three journals: The Journal 
of the American Society, Chemical Abstracts and 
Industrial and Engineering Chemistry: the first accom- 
modates the academic, the last the industrial element. 
The United States is far in advance of Great Britain in 
the way in which the interests of chemists have been 
consolidated, es y is it to be congratulated upon 
having established and maintained a firm union 
between science and practice. With us cliques and 
chaos reign and receive almost monthly additions ; 
the interests are in no way co-ordinated and there is 
constant overlapping and great waste of energy and 
eiei the consequence is, chemistry has no acknow- 

ayen the Seve uie in саш is not 
uo ublicly recognised but even regarded with respect 
ad ау. valued by the commercial class. Our 
Chemical Society is now & positive danger as it is 
supposed to be representative of the subject. generally, 
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whilst, in effect, it is but the preserve of а narrow 
academic clique, aloóf from the world. On. the other 
hand, the Society of Chemical Industry does not 
sufficiently represent the higher indüstrial interests. 
Here there is no bond of social union, as chemists 
acknowledge no leadership: our subject has yet to 
rank socially. Мо mere Cormer Howse wil give it 
status. 

The American Society has done much to consolidate 
publication but still allows the separate publication 
оа Journal of Physical Chemisiry, which it even 
patronises. There is no reason why this should be 
continued. It has recently instituted a new publica- 
tion, Chemical Reviews, but on-the ‘ penny-wise, pound- 
foolish’ plan of not paying contributors; this is not 
"m to its members. Under strong editorship, 

а journal might well be made an invaluable asset— 

ing js more in need of encouragement at the present 
tine, the wri of considered, critical scientific 
essays—thus far, the journal has contained useful but 
usually limp, monographic surveys. Chemists have 
yet to learn to put their thoughts into satisfactory 
essay form. The Society has also undertaken the 
issue of Book Monographs. The enterprise is one of 
extreme difficulty. Men with sufficient experience and 
literary ability, who will study a subject until they 
have mastered it and then deal with it critically, dis- 
passionately and poen, are scarcely to be found. 

The American Society began to publish Abstracts in 
1907. Our Society’s activity in this direction dates 
back to 1873. There never should have been two 
such publications is English. А real effort was made, 
on both sides, to institute а. joint publication, but 
adverse influences in Britain, the narrow outlook 
of a few léading members of- the Society of Chemical 
Industry, made this impossible. Thé itude of 
the enterprise grows y; the number of abstracts 
published by the American Society in 1918 was 13,357, 
whilst in r925 it was 26,426. The average length of 
the abstract has been reduced from о‹251 of a page in 
1917 to o'190 in 1922. 

There is little to choose between the two publications, 
except that the English abstracts are at least readable, 
whilst often the American are not, on account of the 
contractions used. The American survey of the 
literature is probably the more nearly complete. 
To-day, neither is much more than a subject index andi 
the sooner we recognise this and so treat the work, the 
better it will be. 

Having been an нат at the beginning andl 
being able to overlook an even longer period than that 
covered by the English enterprise, 1 am of opinion that 
the gross effect of the publication of abstracts. has beer 
greatly to the detriment of chemistry. In my early 
days, we read pe e as it appeared: many of u: 
bought at least eading English and foreigr 
journals. We were, therefore, constantly learning anc 
constantly kept in training : the voices of the master- 
workers were continually in our ears. To-day, ver} 
few read and scarcely any «one maintains a library 
Students and even workers glance through this or tha: 
section of the abstracts, just as they skim T#-Buts її 
the train. *Tit-bitry, in fact, prevails everywhere, thc 
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art of reading is uncultivated and all but unknown, the 
whole chemist is a fast disappearing species, the ‘ bit-o- 
chemist’ will soon be sole survivor. As of Cock Robin, 
we may ask—'' And what will the chemist be worth 
then, poor thing ?” To-day, already, he can scarcely 
be hired. Abstracting and examining together are 
killing chemistry as a science and preventing the 
upgrowth of-men of real worth. Our younger genera- 
tion cannot even appreciate its own work, cannot 
criticise, because it is not-sufficiently informed and is 
‘ trained’ on unscientific, dogmatic lines. 

The Journal of Industrial and Engincering Chemistry, 
we are told, is the one journal of the American Chemical 
Society which is financially remunerative, yielding 
through its advertisements a net income of approxi- 
mately 70,000 dollars a year: this has enabled the 
Society to publish at a reduced cost to its members 
the Journal and Abstracts. Everyone knows its 
taking ‘ get-up '—the area and mass of polished china 
clay to be handled. Obviously it is highly attractive 
toadvertisers but has it any special value for industrial 
and scientific workers ? Might it not, with advantage, 
be less loosely s together and more compact in 
form? Yes! but then it would not appeal to ad- 
vertisers—our Blus Bits, we know, is not specially 
attractive to the class. Ought not we to face this 
problem squarely, in the iriterests of our science— 
whether pure or applied? Surely, in a country like 
the U.S.A., & country of high ideals, в. country of untold 
resources with a vast superabundant wealth, a country 
which can spend millions upon ‘the pictures’ (the 
industry ranks fourth), it should be possible to find 
the 20,000l. a year necessary to enable the corporation 
which represents chemistry to dispense with advertise- 
ments. 
underlying all earthly, if not heavenly change, adver- 
tisements are no more in place in its journals than in а 
Family Bible. Surely, we may say to America and 
to ourselves in lesser d ‚ Schame Dich! at such 
failure to recognise what is owing to our scence! To 
what better purpose could a muiti-millionaire wishing 
to save his soul devote his fortune ае ee 
ment of a t organisation charged wi e publica- 
tion of Шоо results of real chemical inquiry 
by English-speaking peoples? That the English and 
the Americans are destined some day to work together 
in this direction cannot be doubted. The task is not 
difficult : given the will !: given a few leaders | 

It is disappointing that these and similar problems 
should not have been considered by the Americans in 
their survey of progress. Much will happen during 
the next fifty years but dare we hope that, at their 
centenary, they will be able to come forward and paint 
chemistry as а pure religion? There is nothing in 
the chapter on Hemel education to show that such 
is their aim. In America, as here, leaders are called 
for to fashion higher ideals. А 

Turning to the reviews of pro , tbat on mineral 
chemistry by the veteran Edgar F. Smith, whose worn- 
out Góttingen degree was returned to him replated at 
the meeting in Philadelphia, is specially interesting, 
inasmuch as he chiefly portrays the activities of five 
past presidents, all remarkable men, Frederic Augustus 
Genth, J. Lawrence Smith, T. Sterry Hunt—with 
whom he links Wolcott Gibbs— William Francis Hille- 
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brand and Frank Wigglesworth Clarke. Essentially, 
the essay is an appeal for greater attention to mineral 
chemistry. 

Wilder D. Bancroft follows with а rambling essay, 
without any clear, logical, under ying leitmotif, in 
which the Impresario plays the veritabie ‘ bull in the 
china shop of physical chemistry’ to perfection—little 
is left unbroken. Recognising this, apparently, and the 
need of glue to mend things, he ends by asking for two 
new institutes of colloid chemistry. To comfort us 
he quotes a leading American chemist as saying— 


Physical chemistry exists no longer. The men who 
have been called physical chemists have developed a 
Ire number of useful methods by which the con- 
crete problems of inorganic chemistry, organic chem- 
istry, biochemi and technical chemi may be 
attacked. Ав the applications of these methods grow 
more numerous, it mes increasingly difficult to 
adhere to our older classification. 


It will be interesting to “ Kahlenberg in America and 
Traube in Germany,” as it is to “ Н. E. Armstrong in 
England" to be told that they аге members of а 
Triptych: "three irreconcilables who do not believe 
at all in the electrolytic dissociation theory " and that 
whilst "they have not accomplished what they set 
out to do, they are not likely to." The only inter- 
pretation I can give of this cryptic statement is, that 
we set out hoping to find an intelligent appreciation 
and interpretation of the facts of chemistry and are 
now persuaded that such is non-existent. Still, there 
is hope for the sinner that repenteth, as follows: 


It is easy enough a a to one factor which has 
been neglected practically completely and which may 
be the one which has caused most—and perhaps all— 
of our difficulties. For years Н. E. ng in 
England has chided the physical chemists for con- 
sidering water only as water, whereas it is a complex 
and variable mixture. is criticism seems well 
founded; but, unfortunately, Armstrong has never 
succeeded in showing what could be done with his 
idea and consequently the idea has been valueless 
hitherto. 


To have an American ‘ high priest’ admit that water 
has been left out of account is certainly amusing. The 
gibe is proof of the thesis I have long advocated that 
publication in the Proceedings of ihe Royal Society 
is а form of decent burial. However, Bancroft is 
evidently ‘reading some’ and perhaps, having 
swallowed the water-complex in this age of pro- 
hibition, will ultimately come to realise what are the 
essentials of chemical change. It is pitiable that we 
should have wandered these fifty years past in the 
wilderness of doubt on such a subject. I await the 
day when he will call out— 

О — —, speak no more: 
Thou turn'st mine eyes into my very soul 


And there I see such black and grained spots 
As will not leave their tinct. 


In the remaining essays, a rapid survey is given of 
American contributions; we all know these to have 
been of consequence in many fields and it is interesting 
to be reminded of particular cases, to be led to think 
back to work such as that done by Morley and Richards, 
by Michel, by Osborne, by Franklin, by Gomberg. What 
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is missing from all the essays, however, is the attempt 
to assess the value of chemical study in its various 
branches. That chemical discovery has contributed 
greatly to public and industrial welfare is beyond 
question. t, however, has been done, what is 
bemg done, to make the study of mental and moral 
value? Is not its value for all purposes steadily 
diminishing under the influence of examinations and 
the degree- hunger? Instead of being severely 
trained in scientific method and the worship of 
truth, the student to-day is taught didactically and 
dogmatically and ‘faith’ now plays as great if not a 
greater part in science than it does in religion. The 
‘research’ work for the degree, for the most part, is 
mere exercise work, the equivalent of ing out an 
untried example in the mathematical primer. there is 
no element of i tion or discovery in.it. The 
teacher dare not set a task of difficulty of doubtful 
outcome. We talk ecstatically of the t increase in 
the number of papers published in our journals but the 
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work, in large part, is of no real scientific merit or 
value. Much of it were better left unpublished. 

The pursuit of science is necessarily an anti-human 
practice as it involves an all but impossible self- 
abnegation and a modesty which is more than rare. 
Let us admit that publication is largely a matter of 
personal advertisement: we shall then realise what is 
desirable in the interests of scientific altruism. 

Problems such as these are in sore need of attention 
in Britain and America, if the faith of our fore- 
fathers is to be justified. Science to-day is as much 
in danger as is religion—there is a lack of morality 
behind it as there is behind religion—it is being over- 
come by the democracy of ignorance, by our failure 
to recognise that it is probably only attainable by the 
few, by the lack of discipline owing to lack of leadership. 
The American Jubilee proc are particularly 
disappointing in this respect. Chemists are in no 
way alive to the greatness of the subject of which they 
are guardians. Henry E. ARMSTRONG. 


The Cretaceous Plants of Greenland.! 


[t was а noteworthy event in the annals of the Uni- 

versity of Cambridge when а Master of a College 
undertook a successful expedition to Arctic regions 
shortly before becoming Vice-chancellor, and the publi- 
cation of the scientific results of the.expedition must 
also be described as an important event. For the 
significance of this work goes beyond the confines of 
paleobotany and geology into the regions of cosmic 


history. А knowledge of the plants which grew in. 


Greenland in the far past provides, within certain 
limits, good evidence as to the former climate of the 
region, and so provides data for the study of secular 
climatic changes. This paper concerns the evolution 
of plants and the evolution of climate. 

It has long been known that the remains of abundant 
vegetation are found in high latitudes. These are not 
merely fragments of plants which have been drifted 
by ocean currents far from their place of origin, but, as 
Prof Seward has shown, may be accompanied by beds 
containing remains of roots and rhizomes in situ. In 
one place a great mass of remains of the fern Gleichenia 
indicates a district covered with this bramble-fern, 
while at another locality the abundance of conifer 
leaves reminded Heer of the carpet of fir-needles in a 
modern forest. 

The Cretaceous plants of Greenland are of especial 
interest because the majority are allied to plants 
now living. It has been assumed that the Cretaceous 
forms grew under climatic conditions closely approxi- 
mating to those under which their modern repre- 
sentatives grow to-day. Prof. Seward points out, 
however, that as times have changed in the world the 
plants themselves have in all probability changed in 
their relations to external factors. But no conclusions 
can be drawn without & thoroughly sound knowledge 
of all the forms making up the flora. Hitherto our 
information has been mainly based on the determina- 
tions of the famous Swiss paleobotanist, Oswald Heer, 
but bis work belongs to an epoch when fossil species 


1 u The Cretaceous Plant-Beanng Rocks of Western Greenland,” by A C. 
Druid Phi. Trans, Royal Socusby, Ser. B, vol. 115, рр. 57-175. London, 
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were established somewhat less critically than to-day. 
Seward has had the heavy task of working through 
Heer's results and reducing them to data which will 
satisfy modern requirements. А part of this cntical 
review recently appeared in the jubilee volume of 
the Geological Society' of Belgium, and it is here 
completed. 

The list of species now given is very different irons 
that of Heer, for many of his specimens were found to 
be too fragmentary or too badly preserved for reference 
even to their genera, while other remains of leaves 
were referred to modern genera on quite inadequate 
grounds. The names of many modern genera have 
therefore disappeared from the list, while others have 
been altered to indicate that leaves of the form possessed 
by certain modern genera were present, though their 
actual identity with these genera is not yet proved ; for 
example, some leaves previously called Magnolia are 
now called Magnoliephyllum. But wile the author 
is very cautious in attributing fossil-leaf impressions to 
modern genera, he considers that many of them belong 
to modern families, and, after considering the distri- 
bution of some of these, he comes to the unquestionable 
conclusion that the fossils point to an Arctic environ- 
ment very different from that of to-day. From the study 
of the chief forms he infers that “ the climate of Green- 
land in Cretaceous times was probably comparable 
with that of Southern Europe to-day. Genera that 
are now characteristic members of tropical floras, the 
floras which are in part legacies from the Cretaceous 
age, were then represented by species less sensitive 
than their modern descendants to external factors.” 

The importance of these conclusions is that the 
changes in temperature needed to enable such a flore 
to live at high latitudes is not great. A freer inter 
change between the Arctic Ocean and the tropica 
oceans might be quite sufficient to allow the growth 0 
the flora described, in the absence of the Greenland ice 
sheet. There is no need to postulate considerable 
movements of the pole. 

On the evidence of fossils, the view has been widely 
maintained that during the Mesozoic period the climate 
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was uniform throughout the world. Prof. Seward 
does not think this theory tenable, and he brings 
forward evidence to show that the Greenland plants 
were not contemporaneous with the forms from the 
Wealden beds of England and from the Cretaceous 
rocks of the United States, which resemble them so 
closely. He holds that some of the older European 
plants migrated northwards, where they became mingled 
with new forms, and aíterwards many species of the 
Greenland flora travelled southwards again. Distinct 
chmatic zones may then have already existed and “it 
is reasonable to assume that in Cretaceous Greenland, 
as at present, short summers with continuous sunshine 
alternated with longer periods of comparative darkness.” 

For the botanist these Cretaceous plants are of special 
interest, for they grew in the period when angiosperms, 
agreeing with the present-day flowering plants in the 
morphological character of their foliage shoots, assumed 
а prominent position ın the vegetation of the world. 
This work has led its author to the view that “ the 
Greenland Cretaceous flora represents more fully than 
the floras of other countries the early stages in the 
‘transitional period from an older Jurassic-Wealden 
vegetation in which flowering plants were absent, to 
a type of flora which still persists in regions remote from 
its ancestral home.” Together with ferns and gymno- 
sperms of an archaic type were found dicotyledonous 
leaves of a surprisingly modern form, and the view is 
supported that the evolution of the deciduous angio- 
sperms progressed with greater rapidity in these high 
latitudes. The alternation of prolonged periods of con- 
tinuous activity with complete rest from growth 
through the winter, may have provided conditions of 
the type under which we should expect the evolution 
of the deciduous habit. 

Prof. Seward makes the important suggestion that 
the shifting of the balance of the vegetation types was 
not merely the expression of a stage in organic evolu- 
tion, but may have been a response to some physical 


stimulus. He does not make any suggestion as to the 
nature of the stimulus, but in this connexion the work 
of Garner and Allard, and Tincker may be significant. 
These investigators have found that alterations in the 
number of hours of daylight in which plants are grown 
produce changes in the time of flowering and also in 
some morphological features of many of the species 
investigated. Thus the northern and southern mi- 
grations referred to above may have induced morpho- 
logical changes owing to the changes of illumination 
experienced 1n the course of the migration. 

The rapid evolution of the angiosperms in high 
latitudes 1з no new tbeory, but though flowering plants 
appear to be quite absent from the lowest Cretaceous 
rocks, it is likely, as Seward points out, that they had 
antecedents in much earlier times. It may be that the 
evolution of the deciduous habit led to the frequent and 
abundant preservation of leaves from plants the ever- 
green ancestors of which had httle chance of fossilisation, 
and so the sudden appearance of the flowering plants in 
the rocks does not represent the real history of thegroup. 

The general conclusions which have been discussed 
above form but a small portion of this publication and, 
whatever their fate in the future, the great bulk of 
accurate and critical information which Prof. Seward has 
amassed will always remain of the greatest value and 
serve as a solid foundation for future work. The paper 
terminates with а fine paragraph in which the author 
hopes that his labours may stimulate others to extend 
and render more precise our knowledge of the Cre- 
taceous plants of Greenland. It is interesting to record 
that within a few days of the publication of the work 
Mr. T. M. Harris, whose help is acknowledged in the 
introduction, landed in Greenland with the intention 
and prospects of making а more extended examination 
of the Rhsetic plant-bearing beds of eastern Greenland 
than has hitherto been possible. We may look forward 
to further important contributions from Cambridge in 
this fascinating study. H H. T. 





Electric Waves and their Propagation.! 
By Sir Ernest RurBERFORD, O.M., P.R.S. 


AS the many developments of science during 

the past thirty years, none has left a deeper im- 
pression on the lay and scientific mind alike than the 
remarkable growth of wireless as a means of long- 
distance transmissions of signals, speech, music, and 
even of pictures. The history of this new method of 
signalling is of special interest to all scientific men, for 
it-illustrates іп a vivid way the value of a close co- 
operation between pure and applied science for rapid 
pro The first great chapter in the history of 
radio-communication we owe to the genius of Maxwell, 
who, in @ paper communicated to this Society in 1864 
entitled “ A Dynamical Theory of the Electromagnetic 
Field,” showed that electric and magnetic effects 
cannot be produced instantaneously at a distance, but 
must be propagated through space with the velocity of 
light. He demonstrated the wave-nature of these 
electrical disturbances in space and the mode of their 
propagation. It is no exaggeration to say that the 


1 From the anoivecsary address delivered before the Royal Socwty on 
November 40. 


2 


NO. 2979, VOL. 118] 


complete theory of electrical waves and their trans- 
mission in space is contained in his famous equations, 
and that too at a time when no experimental methods 
were known of producing or studying such electrical 
waves. 

The next great step in advance we owe to the brilliant 
researches of Hertz, who in 1887, in his laboratory at 
Karlsruhe, showed how electrical waves in space could 
be produced by an open electric oscillator, and devised 
methods for their detection and study. 

It was not long before the results of these small-scale 
laboratory experiments were applied for practical ends. 
In 1896, attempts began to be made in England to 
utilise electric waves for signalling purposes, and the 
rapid development of this new branch of applied 
science owes much to the pioneer work of Marconi and 
Lodge. Progress in the later stages has been largely 
influenced by the utilisation of another scientific dis- 
covery, namely, the use of electric currents in vacuum 
tubes as a powerful method of producing and detecting 
electrical waves. It is of interest to note that the first 
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use ої ап electron tube аз a detector of electrical 
waves was made by Prof. J. A. Fleming. 

It is not my object to detail later progress except to 
refer to the noteworthy developments that have taken 
place this year. On January 1 the new Post Office 
station at Rugby was opened for the transmission of 
Messages to ships m all quarters of the globe and for 
Foreign Office messages. This long-wave installation 
is in many unique. It is the only high-power 
electron-tube station in the world, and contains many 
novel features in its design and operation. The 
frequency of the continuous waves emitted by- this 
station is controlled with great accuracy by a vibrating 
tuning- fork, and the numerous high-power electron 
tubes in parallel are used to magnify five hundred 
thousand million times the energy of one of the har- 
monics of a small triode valve operating the tuning- 
fork. The extraordinary flexibility of these electron 
tubes both as oscillators and receivers has been fully 
utilised in the design of the installation, which in- 
* corporates all the latest developments in this branch of 
science. The success of the station for the purposes for 
which it was designed is a tribute to the breadth of the 
scientific knowledge and the boldness of the initiative 
displayed by the Imperial Wireless Commission and the 
engineering staff of the Post Office. This station has 
been also successfully used for experiments in radio- 
telephony with the Long Island station near New York, 
It is now possible, and will, it is expected, soon be 
practicable, to connect any telephone subscriber in 
western Europe with any telephone subscriber on the 
North American continent. , 

During the past two or three years, telegraphy on, 8 
commercial scale by the aid of short waves been 
conducted in many countries. А still further develop- 
ment by the Marconi Company is to be recorded this 
year. Short-wave stations, in which a series of parallel 
wires are arranged to act as a reflector, and emit а beam 
of waves in а definite direction, have been erected near 
Bodmin in Cornwall and near Montreal in Canada. 
After & successful series of experiments, these stations 
began to operate commercially last month. Similar 
stations for communicating with the other Dominions 
are in the course of erection. ‘It will be of great in- 
terest to see how far а continuous service is feasible by 
these new methods, in spite of the atmospheric dis- 
turbances which sometimes so seriously affect ordinary 
short-wave transmissions. 

It is remarkable how the progress of applied science 
in many instances depends on the utilisation of some 
obscure property of matter discovered in the course of 
purely scientific experiments. For example, in 1888, 
the brothers J. and P. Curie, working on the properties 
of crystals, discovered the piezo-electric properties of 
quartz. In a suitably cut crystal of quartz, an electric 
charge on the surface appears when the crystal is com- 
pressed or extended. баты, а charge applied to 
the surface of the crystal alters its dimensions. No one 
at that time could have foreseen that this property 


could be utilised to control, automatically and with. 


great accuracy, the frequency of the waves emitted by 
broadcasting stations, and thus be a factor of great 
importance in reducing interference between stations. 
Illustrations of this kind can easily be multiplied. For 
example, the discovery about thirty years ago in the 


NO.:2979, VOL. 118] 


NATURE 


[DECEMBER 4, 1926 





‘using wave-l 





laboratory of the photoelectric effect, in which certain 
substances exposed to light produce a copious emission 
of electrons, has formed the essential basis of the 
methods used to-day in transmitting radio-pictures and 
in riments on television. 

I should like to add a few words in connexion with 
the problem of the propagation of long and short 
electrical waves over great terrestrial distances, which 
has been the subject of discussion for many years, but 
on which valuable new data have been recently ob- 
tained. When wireless were first transmitted 
across the Atlantic, the late Lord Rayleigh immediately 
raised the question whether the waves were able to 
follow the curvature of the earth by the agency of 
diffraction alone. This problem has attracted the 
attention of many able mathematicians who have shown 
conclusively that some other agency must enter into 
the transmission of these waves over great distances. 
It was early ted by Kennelly and Heaviside that 
the bending of the rays might be accounted for by sup- 
posing that there was in the upper atmosphere a layer 
which was electrically conducting and which guided the 
waves round the earth's surface. Precision was given 
to this view by the work of Eccles and others, who 
showed that ionised. gases could refract and absorb 
electrical waves passing through them. A still further 
&dvance was recently máde when Sir Joseph Larmor 
pointed out the paramount importance of the long free- 
path of the electrons in the upper atmosphere in pro- 
ducing scattering and refraction of electrical waves. 
He showed that a comparatively энде distribution of 
electrons was sufficient to bend the path of the rays 
round the earth. | i 

A direct attack on this problem has been recently 
made in Great Britain by several methods, and con- 
vincing evidence has been obtained of the existence and 
height of this refracting layer. Appleton and Barnett, 
of about 400 metres, have shown that 
at moderate distances from a wireless transmitter two 
sets of waves are received which produce interference 
phenomena. One set of waves travels in a straight 
Ime from the transmitter along the ground, and the other 
passes into the upper atmosphere, where it is refracted 
or reflected back to the receiving station. These ex- 
periments are of much interest as providing large-scale 
analogues of the ordinary optical interference experi- 
ment but carried out with wave-lengths a thousand 
million trnes as long. From the results of these in- 
vestigations the height of the effective layer is estimated 
to be about до kilometres. In general, the refracted 
ray is elliptically polarised, an effect no doubt connected 
with the action of the earth’s magnetic field on the 
motion of the free electrons. Similar results by other 
methods have been obtained by Smith-Rose and Barfield 
of the National Physical Laboratory. 

These observations not only give an explanation of 
night-time errors in direction-finding and of signal 
variations, but also in a general way throw light on the 
vagaries observed in the transmission of short waves, 
where a signal may be undetectable a few miles away 
from the transmitter but may be received strongly a 
thousand miles away. 

While the study of the propagation of electrical waves 
through our atmosphere is of much interest in itself, it 
is of even more value as giving us a new and powerful 
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Recent Developments of Cosmica! Physics.! 
By J. Н. Jeans, Sec. RS, 


NTIL recent years astronomy was concerned 
-almost entirely with the sun, moon, and planets ; 
the stars were mere points of light.so inconceivably 
remote as to be of only minor interest.- To-day 
Urania has wearied of the speck of dust we call the 
solar system, and claims the whole universe for her 
playground; the astronomer's interest centres almost 
exclusively on the stars. The dynamical astronomer, 
for example, having lost interest in the motions of the 
planets and their satellites, studies the arrangement 
and motions of the stars in the hope of discovering the 
general plan at least of the architecture and mechanism 
of the universe ; for him the whole universe is a single 
dynamical system formed of innumerable particles— 
the stars—each of which attracts each other according 
to the universal law of gravitation. | 
The physical astronomer finds а different interest in 
the stars. For him each separate star is a complete 
physical system : it is в crucible in which matter is 
subjected to temperatures and pressures far beyond 
any available to the terrestrial physicist. From a study 
of the radiation emitted by the stars, the physical 
astronomer tries to unravel their physical structure, 
to discover how they generate their energy, and by 
what mechanism this energy is transmitted to their 
surfaces and discharged into space as radiation. In 
this way he may perchance happen upon properties of 
matter which have eluded the terrestrial physicist 
. owing to the small ‘range of physical conditions at his 
command. If the simile may be pardoned, on the plea 
that it is at least true to scale, the animalcule which 
inhabit a raindrop may learn something of the properties 
of water by manipulating the particles of the raindrop 
with their puny strength, but they may also learn 
something by watching the uncontrollable fall of 


torrents over Niagara. The primary study of the: 


physical astronomer is precisely this external fall of 
torrents over Niagara; his ultimate aim is to weld 
cosmical physics on to terrestrial physics so as to form 
one all-embracing science. “Only when this has been 
done will it be possible to understand the main trend 
of events in the physical universe. 


1 А lecture delivered at Сагғестіу College, London, on November 9, 196. 


THE INTERPRETATION OF STELLAR SPECTRA. 

There is only one method available to this end, 
namely, a study of the radiation emitted by different 
stars. Apart from unscientific speculations, physical 
astronomy may be said to have come to birth in 1863, 
when Huggins attached a spectroscope to a telescope 
and found that certain lines in the spectra of the stars 
were identical with lines emitted in the laboratory 
by the known chemical elements. The early stellar 
spectroscopists believed that they were investigating 
‘the chemistry of the stars’ although we know now 
that they were merely opening up a fundamental 
problem of the physics of the stars. The spectrum of 
Sirius, for example, was found to exhibit hydrogen 
lines very strongly and calcium lines very weakly ; in 
the solar spectrum the relative strength of these two 
sets of lines was reversed, calcium being strong and 
hydrogen weak. They concluded that hydrogen was 
specially prominent m the constitution of Sirius and 
calcium in that of the sun. Believing that Sirius must 
one day develop into a star similar to our sun, they 
conjectured that its substance must gradually change 
from hydrogen into calcium and other more complex 
elements, thus finding support for the long-established 
hypothesis that the more complex elements were 
formed by gradual evolution out of the simplest. 

The true interpretation of these early observations, 
as the investigations of Saha, R. H. Fowler and Milne 
have abundantly proved, is merely that the surface of 
Sirius is at a temperature at which hydrogen is specially 
active in emitting and absorbing radiation, while the 
sun’s surface is at a lower temperature at which hydrogen 
is comparatively inert, calcium, iron, etc., having become 
active in its place. Just as the laboratory physicist 
can produce different spectra from the same vacuum- 
tube by varying the mode and conditions of excitation, 
во Nature produces different spectra from the same 
stellar material by varying its temperature. 

Clearly this circumstance robs stellar spectra of all 
direct evolutionary significance. The spectra of the 
stars merely tell us their present surface temperatures, 
so that even if we could arrange the stars in order of 
age, & comparison of their spectra wotld only show 
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whether their surfaces were becoming hotter or cooler ; 
it would give no information as to chemical changes 
occurring in their substance. 


THE SIZES or THE STARS. 


. The knowledge of a star’s surface temperature never- 

theless opens the door to further valuable knowledge. 
The hotter a surface is, the more energetically it.radi- 
ates heat, and from a knowledge of a star’s surface 
temperature it is easy to calculate its radiation per 
Square inch of suriace—the sun, for example, radiates 
approximately 560,000 calories a minute, which is 
about the energy output of a so horse-power engine, 
from each square inch of its surface. The hottest stars 
of all probably radiate at least a thousand times as 
much per square inch of gurface. 

In this way we can estimate a star’s radiation per 
square inch of its surface. We can also estimate the 
radiation from its whole surface ; this can be calculated 
at once from its distance and apparent brightness. 
Simple division gives the area of the star’s surface, and 
hence its radius and volume. Calculated stellar radii 
range from about 300 times the sun's radius for Betel- 
geux to about-o-o3 times the sun’s radius for the com- 
panion of Sirius. 27 

Аз is well known, the diameters of certain stars have 
recently been observed directly with the Michelson 
interferometer, and the measured values agree almost 
perfectly with those calculated in the simple way just 
explained. The interferometer method is only avail- 
&ble for the largest stars, but at the extreme other end 
of the scale the theory of relativity has come to the 
rescue. The shift of spectral lines toward the red, 
‘which Einstein predicted to be а necessary conse- 
quence of the theory of relativity, has been observed 
in the light received from the companion of Sirius, and 
its amount corresponds exactly to the radius calculated 
for the star in the way just explained. So much of a 
sensational kind has been written about the observa- 
tional measurements of*the diameters of Betelgeux 
and of the companion to Sirius, that it may be well to 
remember that, whe the methods were novel and of the 
greatest interest and importance, the resulis were 
precisely those that were generally expected, and such 
as a simple arithmetical calculation showed to be 
practically inevitable. Indeed, this calculation could 
only have failed in one way. It is based on the assump- 
tion that the surfaces of the stars emit their full tem- 
perature-radiation like the surface of the sun. If the 
stars had been transparent bodies like the planetary 
nebule, or solid bodies like the moon, this assumption 
would have been false, and the observations would 
have revealed its falsity. 

' Our gain of positive knowledge from these observa- 


t. 


tions is that Betelgeux and the companion to Sirius are 
neither transparent nor solid bodies, but full radiators 
like the sun. Moreover, as the three stars just men- 
tioned are about as different as any three stars posaibly 
could be, representing approximately the two extreme 
ends and the middle of the scale in almost any ordered 
arrangement we please to make, it seems reasonable 
to suppose that all stars are full radiators and so, as 
regards their mechanism of radiation, are essentially 
similar structures. 


Tae PHYSICAL SrATE ОР STELLAR INTERIORS. 


What, then, is this mechanism of radiation? And 
what, as a preliminary question, is the physical state 
of stellar matter? In the early days of spectroscopy 
it was commonly supposed, from a faulty analogy with 
laboratory experiments, that a hot gas always gave a 
line spectrum, and that a continuous spectrum, such as 
is exhibited by the stars, could be emitted only by a 
solid or a liquid body. It is now generally conceded 
that this view was erroneous, and it is recognised 
that the contmuous spectrum of a star merely indi- 
cates that the star is not transparent, thus leav- 
ing the question of steHar structure almost entirely 
open. 

The view of stellar structure now universally accepted 
is that stars are formed of matter which, as a conse- 
quence of its high temperature, is to a very large extent 
broken up into its constituent electrons and nuclei, 
these all moving about independently like the mole- 
cules of а gas. The electrostatic attractions which 
in more peaceful surroundings would rapidly unite 
the wandering nuclei and electrons into complete atoms 
and molecules, are powerless in the general whirl of 
rapidly moving projectiles and in face of the shattering 
blows of the quanta of high-frequency radiation which 
the high temperatures of the stellar interiors generate. 
When I first put forward this view in 1917 (Bakerian 
Lecture, Phil. Trans., 218, p. 209), I thought it was 
entirely novel, but I have since found that in 1644 
Descartes had conjectured that the sun and fixed stars 
were made of matter “ which possesses such violence 
of agitation that, impinging upon other bodies, it gets 
divided into indefinitely minute particles." My own 
suggestion was not conjecture, being based on incon- 
trovertible scientific grounds. In 1907 Emden had 
published calculations (“ Саз Kugeln," p. 96) on the 
interior states of the sun and stars, in which he assumed 
the stars to be masses of gas resting in an equilibrium 
similar to that of the lower strata of the earth's 
atmosphere—the so-called ‘adiabatic’ equilibrium in 
which there are assumed always to be sufficient currents 
to keep the constituent gases thoroughly mixed by a 
process of stirring.- On this supposition he found that 
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if the sun were composed of air or other diatomic gas 
of equal molecular weight, its central temperature 
would be 455 million degrees, while if it consisted of 
hydrogen, or other diatomic gas of molecular weight 2, 
its central temperature would be 31:5 million degrees. 
These temperatures are so high that no atom or mole- 
cule could survive them; at 31:5 million degrees the 
quantum of radiation has energy 2-1 x 1079 ergs, which 
is sufficient to move an electron through а potential 
difference of 13,500 volts. Even with such quanta 
flying about, the atomic nuclei are still safe, far higher 
than stellar temperatures being needed to dissociate 
these into their constituent electrical charges, but 
the electrons must of necessity nearly all be torn off 
atoms of moderate atomic weight and the nuclei left 
almost or entirely bare. 

To a first rough approximation we may regard stellar 
matter, at any rate in the star's hot central regions, 
as consisting of а mixture of bare nuclei and free 
electrons. Passing outwards towards the star's surface, 
the temperature falls, and we come to atoms which are 
more and more fully formed, until finally, close to the 
surface, we meet atoms which are completely formed 
except perhaps for one or two of their outermost 
electrons. In the surfaces of the coolest stars of all, we 
even find complete molecules, as, for example, the 
molecules of titanium oxide and magnesium hydride, 
which appear in the spectra of certain classes of stars. 


Тнк MECHANISM OF STELLAR INTERIORS. 


The mixture of free electrons and bare nuclei or im- 
perfectly formed atoms will behave like a mixture of 
monatomic gases. In completely broken-up hydrogen, 
each hydrogen molecule gives rise to four flying units— 
two protons and two íree electrons—so that the 
effective molecular weight of the mixture will be 0-5 
The corresponding figure for helium is 1-33, for calcium 
1:90, for iron 2:07, and for lead 2:5о, but since atoms 
of lead would not be completely broken up at stellar 
temperatures, the actual value for stellar lead would 
be somewhat higher. If we momentarily adopt a as 
& mean molecular weight of stellar matter, we find that 
Emden's calculations give 31:5 million degrees for the 
central temperature of the sun if formed of hydrogen 
molecules (mol. wt. 2). Various adjustments must be 
made in this figure, but they are of comparatively 
minor importance, and: Emden’s original figure of 
31:5 milhon degrees is probably not very far from the 
actual temperature of the sun’s centre. Indeed, 
Russell has recently suggested that the great majority 
of stars have central temperatures fairly close to 32 
million degrees (NATURE, Aug. 8, 1925). 

One of the necessary adjustments arises from 
Emden's calculations having neglected the pressure of 





radiation in stellar interiors.* At 31:5 million degrees 
the pressure of radiation is about 2500 million atmo- 
spheres. Huge though this is in comparison with 
terrestrial pressures, it is only some five per cent. of the 
ordinary gas-pressure of the broken-up atoms and 
electrons at the sun's centre. We could allow for its 
dynamical effects by decreasing our assumed mean 
molecular weight by 5 per cent., but this mean mole- 
cular weight is not in any case known to within 5 per 
cent. In exceptionally massive stars, the pressure of 
radiation assumes somewhat greater importance. For 
example, at the centre of a star of some ten times 
the sun's mass, radiation pressure is about equal to 
gas-pressure. To allow for its effects in this case we 
should have to suppose the assumed mean molecular 
weight halved—reduced perhaps from 2 to т. In every 
case we shall get a true picture of stellar structure if we 
think of the layers of stellar matter as held up against 
gravitation by the incessant impact of а certain number 
of atomic nuclei or partially stripped atoms, the ' mole- 
cular weight’ of which is practically the same as that 
of the corresponding complete atoms, together with a 
far greater number of free electrons of standard ' mole- 
cular weight’ o-00055, and a rather small number of 
‘molecules.’ of radiation the molecular weight of which 
is negligibly small The combined impacts of these 
three types of projectiles prevent the star from falling 
in under its own gravitational attraction. 

This gives us, I think, the best snapshot picture of a 
stars structure. The corresponding picture of its 
mechanism is obtained by thinking of the nuclei as 
a-ray particles, of the free electrons as 8-гау particles, 
and of the radiation as y-rays (although in most stars 
the main bulk of the radiation has the wave-length of 
X-rays); and, precisely as in laboratory work, the 
-rays are more penetrating than the a-rays, and the 
у-тауз аге more penetrating than either. 


THE TRANSPORT OF ENERGY INSIDE A STAR. 


In ordinary kinetic theory of gases, conduction of 
heat is studied by regarding the molecules of the gas as 
carriers of energy ; each molecule has a carrying power 
which is jointly proportional to its heat epergy, its 
velocity and its free-path. In the interior of a star there 
аге, as we have seen, three distinct types of carriers— 
the nuclei (or atoms), the free electrons, and the radia- 
tion. We can compare the relative carrying capacities 
of these three types of carriers by multiplying up the 
energy, velocity, and free-path of each. 
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The nuclei and the free electrons have, of course, 
quite definite free-paths. The same is true of the 
radiation if this is regarded as consisting of discrete 
quanta; when a quantum is emitted a free-path begins, 
and when it is re-absorbed the free-path ends. Whether 
we think in terms of undulatory theory or quanta, we 
may suppose that a beam of radiation is reduced in 
intensity by a factor e-*** on passing through a thick- 
ness х of matter of density p, where & is the ‘ coefficient 
of opacity’ of the matter. By comparison with the 
kinetic theory formula e-*/^ for the reduction in 
strength of а shower of moving molecules, we see that 
tbe ' free-path ' of the radiation must be taken to be 
т/р. When we use this value for the free- path of 
radiation and calculate carrying capacities in the way 
already explained, the carrying capacity of both nuclei 
and electrons is found to be insignificant in comparison 
with that of the radiation. The nuclei and electrons 
may have the greater amount of energy to carry, but 
.the distance over which they carry it, their free-path, 
is far less than that of the radiation, and their speed of 
transport is also less, since radiation transports energy 
with the velocity of light. In this way it comes about 
that practically the whole transport of energy from 
the interior of a star to its surface is by the vehicle of 
radiation. 

This general principle was first clearly stated by 
Sampson in 1894 (Mem. R.A.S., 51, p. 123), but his 
detailed applications were vitiated by his using an 
erroneous law of radiation. Twelve years later, 
Schwarzschild independently advanced the same idea 
(Gött. Nach., 1906, p. 41); he showed how the tempera- 
ture of any element of a star’s interior must be deter- 
mined by the condition that it received just as much 
radiation as it emitted, and gave accurate equations of 
radiative equilibrium which have formed the basis of 
every subsequent discussion of the problem. 


Тик CONFIGURATIONS OF A STAR IN EQUILIBRIUM. 


Аз a consequence of radiation completely out- 
stripping the material carriers in the transport of 
energy to the star’s surface, the build of a star is en- 
tirely determined by the values of k, the coefficient of 
opacity in its interior. If this coefficient is every- 
where zero, the star is entirely transparent, and: so 
cannot retain any heat; we now have а star of zero 
temperature and therefore of infinite extent. If, on 
the other hand, the coeffigient of opacity is everywhere 
infinite, the star is completely opaque, so that all 
radiation accumulates where it is generated until the 
star’s temperature becomes infinite, and we have a 
star of infinite temperature but of infinitesimal radius. 
Jt is, of course, the intermediate values which are 
of practical interest, but the two extreme cases just 


mentioned show how the whole build of & star depends 
on the value of the opacity coefficient $. So much is 
this the case that all attempts to investigate the build 
of stars before the value of this coefficient was known 
can only be regarded as speculation. 

The first attempt to evaluate it theoretically by ' 
Eddington in 1922 (Mon. Not. R.A.S., 83, p. 32) proved 
unsuccessful and was withdrawn. In the next year 
Kramers (Phil. Mag., 46, p. 836) put forward the theory ` 
of opacity which has now gained general acceptance. 
Using the value of the opacity coefficient given by this 
theory, it is possible to determine the complete build of 
& star having any given mass and any given rate of 
generation of energy. In this way I have shown 
(Mon. Not. R-A.S., 85, рр. 196 and 394) that a star of 
given mass can rest in equilibrium with any radius from 
zero to infinity, different radii corresponding to different 
rates of generation of energy from zero to infinity by 
the star. A star adjusts its radius to suit its rate of 
generation of energy, and in so doing fixes its surface 
temperature and spectral type. If a stars rate of ` 
generation of energy were suddenly to change, the star 
would expand or contract until it had assumed the 
radius and temperature suited to its new rate of genera- 
tion of energy. Contrary to common belief, an increase 
in a star's rate of generation of energy causes it to 
contract its radius and increase its temperature, while 
a slackening in its generation of energy is found to 
result in expansion and cooling. Thus we see the 
giant red stars such as Betelgeux do not owe’ their 
immense size to their radiating so much energy, but to 
their radiating so little ; indeed, comparatively compact 
stars such as Plaskett's star and V Puppis are radiating 
far more in proportion to their masses. The general 
theoretical principle can be verified by the examination 
of pairs of stars of approximately equal mass, as for 
example the two pairs in the following table. The 
surface temperatures are here deduced directly from the 
observed spectra, the radii then being calculated in the - 
way already explained. 











Маза of energy | Observed | Radius (m 

Star. Gn terms gram | tempere- | terms of 
of sun). Tas por ture sun). 
Sun . à 1:00 1:9 5750 I оо 
ls Cent. B 0:97 4 3700 2-03 
Procyon I:X3 10-3 8300 1:17 
a Cent. А. lg 23 5000 1:56 








STELLAR EVOLUTION. 

There is not likely to be any abrupt change in the 
rate of generation of energy of an-actual star. There 
wil be & slow secular decrease, but this will be asso- 
ciated with a slow secular decrease of the star's mass 
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resultmg from its continual emission of radiation. For 
example, the 560,000 calories of radiation which stream 
out every minute from each square inch of the sun's 
surface have a massof 2:5 x 107? gm., whence it is readily 
calculated that the sun's mass must diminish by 250 
million tons every minute. After millions of millions 
of years this rate of wastage produces an effect even on 
the gigantic mass of the sun. To trace the changes in 
the radius and temperature of an actual star we must 
study the sequence of configurations assumed in turn as 
the mass and the rate of generation of energy change 
together. In this way I have found (Mon. Not. R.A.S., 
January 1925) that a normal star would first decrease 
in size and get hotter, but would ultimately expand and 
get cooler again. This result provides a simple dyna- 
mical interpretation of the sequence of ‘ ascending 
and descending temperatures ’ which was first suggested 
by Lockyer, and formed the outstanding feature of 
Russell’s 1913 theory of stellar evolution—although our 
physical interpretation is very different from that 
suggested by Russell. 


Tae Atomic WEIGHT or STELLAR MATTER. 


In the simplest case, in which energy is generated 
uniformly throughout a star’s mass, the surface tem- 
perature T assumed by a star of mass M and of given 
luminosity (or rate of generation of energy) is given by 
the equation— 


—08 
Star's luminosity = (F) T9545 (М). 


Here С is a known constant, N and 4 are the atomic 
number and atomic weight of the stellar atoms, and и 
the effective molecular weight (about 2) of the broken- 
up stellar material; 7' is the temperature of the star's 
surface and f (M) is a quantity I have calculated and 
tabulated, which depends only on the star’s mass 
(Mon. Not. R.A.S., 85, p. 395). 

The quantity N*/A4 necessarily occurs in the foregoing 
formula, because the coefficient of opacity, by which 
the star’s whole structure is determined, is proportional 
to N/A. Ifa Maxwell demon could cut every atomic 
nucleus in a piece of matter into two equal halves, he 
would halve both № and A and so also NYA, with the 
result that the substance would become twice as trans- 
parent as before. This shows that a large clot of matter 
in the form of a massive nucleus is far more effective in 
absorbing X-radiation than a large number of small 
clots of equal total mass. It is for this reason that the 
physicist and surgeon both select lead as the material 
with which to screen their X-ray apparatus; a ton of 
lead is far more effective in stopping unwanted X-rays 
than a ton of wood or of iron. Ш we knew the strength 
of an X-ray apparatus, and the total weight of shielding 


material round it, we could form a very fair estimate of 
the atomic weight of the shielding material by measur- 
ing the amount of X-radiation which escaped through it 

À very similar method may be used to determine the 
atomic weight of the atoms of which the stars are com- 
posed. A star is in effect nothing but a huge X-ray 
apparatus. We know the total mass of many stars, 
and we can readily calculate the rate at which they are 
generating X-rays—it is merely the rate at which they 
are radiating energy away into space. If we could 
shut our Maxwell demon inside a star and make him 
cut each atomic nucleus in half, keeping the star’s mass 
and rate of generation unaltered, we should halve the 
coefficient of opacity of the star. This would necessi- 
tate a change in the star’s build: in actual fact its 
radius would increase fourfold while its surface tem- 
perature would be halved. We could follow the 
progress of the demon’s work by watching the changes 
in the surface temperature of the star. Hence from 
the observed surface temperature of any star the mass 
and luminosity of which are known, it must be possible 
to estimate the atomic weight of the atoms of which 
the star is composed. The formula given above 
provides the means. 

I ought perhaps to mention in passing that Eddington 
and others have approached this question from the 
other end, assigning conjectural values to N¥/4 from 
our knowledge of the elements which occur in the 
atmospheres of the sun and stars. Such a course 
appears to be very risky. A star’s spectrum gives no 
indication of the selection of elements which occur in 
its interior; and there is at least an a priori possibility 
that the elements occurring there may be entirely 
different from those which appear in its surface; con- 
sider into what errors an extra-terrestrial observer 
might be led if he assumed that the earth contained 
no chemical elements beyond those appearing in its 
atmosphere. 

When, however, the risk has been taken, and such 
values assigned to №/А, all the quantities which occur 
in the luminosity formula are known, and the only 
question which remains is whether the values calculated 
for the luminosity agree with those observed through 
the telescope. They do not. 

It is clear that the value of N*/A must be adjusted 
until agreement is obtained, and this amounts to pre- 
cisely the same thing as determining N¥/A, directly 
and at once, from the luminosity formula. On doing 
this for a series of stars, I have found (Mon. Not. R.A.S., 
June 1926) that two very significant facts emerge. 
First, most of the values so determined prove to be 
higher than the value for uranium, the heaviest element 
known on earth. Second, the different values of 
NYA show an ordered arrangement, the youngest stars 


34 


Supplement to “ Nature,” December 4, 1926 








generally giving the highest values for N*/4, and this 
value falling аз we pass to older stars. . 

The second of these results has far-reaching implica- 
tions. Contrary to the views of the early spectroscop- 
ists, and contrary to what is still probably the prevalent 
belief, it now looks as though the atoms in a star 
become simpler as the star grows older; evolution 
&ppears to be from complex to simple, and not, as 
in biology, from simple to complex. There is at pre- 
sent no direct experimental evidence bearing on this 
question except that provided by radioactivity, where 
evolution is certainly from complex to simple, atoms of 
lower atomic weight being continually produced by 
the disappearance of atoms of higher atomic weight. 

The evidence of physical astronomy, pointing to an 
evolution of matter in the same direction, suggests that 
the main evolution of matter in the universe may be 
of the same type as, but a generalisation of, the radio- 
active processes as they occur on earth. The evidence 
so far given has been based entirely on Kramers’ theory 
of opacity for X-radiation. This theory has been 
found to agree very well with the observed absorption 
in the laboratory of radiation of about the wave- 
length which occurs in stellar interiors, while its 
theoretical basis has been discussed fully and critically 
by Eddington, Milne, and others, who have been un- 
able to suggest any substantial alteration. Still, if 
the evidence from Kramers’ formula were the only 
evidence available, our conclusions would be open to 


the charge of resting, if not on a slight, at least on a | 


single, foundation. But there is plenty of further 
evidence, as we shall now see. 


DISTRIBUTION or CHEMICAL ELEMENTS IN A STAR. 


A star necessarily arranges itself so that there is a 
great concentration of matter near its centre. This is 
primarily a consequence of the inverse square law of 
gravitation, although the opacity law is involved also 
to some extent. With Kramers’ formula for the 


opacity the arrangement is such that the central density^ 


is тоо or more times the mean density, while at least 
some 9o or 95 per cent. of the star’s total mass is con- 
centrated in a sphere of half the radius, and so of only 
one-eighth the volume, of the star. But the degree of 
central condensation is rather insensitive to changes 
in the opacity formula, and any reasonable formula 


would still give very high central condensation. A 


strict mathematical argument based on this circum- 
stance (Mon. Not. R.A.S., June 1926, p. 561) enables 
us to rule out the possibility of convection currents 
stirring up a star's interior in the way in which boiling 
water is stirred up in a kettle. Convection occurs ina 
- kettle because the hot water at the bottom is of lower 
density than the cool water at the top; it is absent in 


x 


a star because the hot matter near the centre, not- 
withstanding its intense heat, is still far, far denser 
than the cool matter near the surface. Thus, the 
mixture of matter in a star’s interior is not analogous 
to that in the earth’s lower atmosphere, where the con- 
stituent gases are kept thoroughly mixed by winds and 
storms, but rather to a serene upper atmosphere in 
which the lightest elements float to tha top while the 
heaviest sink downwards under gravity. 

Such considerations as these suggest at once that the 


.elements which indicate their presence in the spectra 


of the outermost layers of the sun and stars are only 
the very lightest of the series of elements existing in 
the star. It is natural that the earth, formed originally 
out of the sun’s outer layers, should contain precisely 
the same chemical elements as these outer layers, but 
it now appears that there ought to be heavier elements 
inside. The calculation which assigns to stellar 
matter atomic numbers higher than that of uranium 
no longer looks suspicious or paradoxical; it begins 
to look natural, and indeed almost inevitable. 


Tue GENERATION oF EÉxxncv IN A STAR. 


Further evidence that the atomic weights of stellar 
atoms are higher than those of any known terrestrial 
atoms may.be obtained by considering the rate of 
generatión of energy inside в star. The sun radiates 
energy at about 2 ergs per second for each gram of its 
mass, and so must generate energy at this rate in its 
interior. To the best of our knowledge it has generated 


“and radiated at this, or a greater, rate for some millions 


of millions of years. Could the sun ‘have any such radi» 
ating capacity if its interior were formed of the common 
terrestrial elements, calcium, iron, silicon, etc. ? 

One's first impulse is to say, No. -Even if the sun 
were built of pure uranium, its radiating power would 
be only about one-half of that observed, and would’ 
only last for a minute fraction of what is believed to 
have been the sun’s life. A sun of pure radium would 
radiate more than,enough for the moment, but its life 
would be limited to a few thousand years. No possible 
combination of terrestrial elements can give the com- 
bination of high radiation and of staying power which is 
observed in the sun and stars. 

We must, however, remember that stellar interiors 
are at pressures and temperatures which are quite 
unattainable in our laboratories. We are led to 
wonder whether our terrestrial elements would behave 
quite differently if they were exposed to stellar con- 
ditions. Is it possible, for example, that the sun's 
interior is formed of ordinary terrestrial elements, 
which owe their high generation of energy merely to 
their high temperatures and pressures ? 

A general survey of astronomy throws a good deal of 
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light on this question. We find immediately that the 
stars which radiate most energetically (per unit mass) 


are not, broadly speaking, the hottest stars, and neither ` 


are they the densest. Some of the hottest and densest 
stars are entirely put to shame in the matter of radia- 
tion by very cool stars of low density such as Antares 
and Betelgeux. If we arrange the stars in order of 
radiation per unit mass, we shall find that we have 
arranged them neither in order of temperature nor of 
density, but very approximately in order of age; the 


youngest stars radiate most energetically, regardless. 


of their interior temperatures and density; the older 
stars appear to be tired out. 


The general tendency is shown in the following 


table : 





into its interior, and so not to have entered into the 
composition of the earth and planets : a similar explana- 
tion will account for the different radiating capacities 
of the components of binary systems. But these 
exceptions result from special conditions prevailing in 
special cases ; they do not affect the general law that 
& stars generation of energy is not determined by 
either its density or its temperature. 

The accompanying table shows that the law is well 
supported by observational astronomy ; it can also be 
reached from & theoretical study of the actual process 
of generation of energy in a star. А mass of evidence, 
mostly dynamical, indicates that the stars must have 
existed for millions of millions of years То take one 
example, newly formed binary stars have circular, or 
nearly circular, orbits ; 








this is & consequence of 
the manner of their for- 

















If it is asked whether densities so high as these can 
really exist at the centres of the stars, the answer is 
provided by the companion to Sirius (Sirius B). Direct 
observation has shown that the mean density of this 
star is about 53,000, and the central density must of 
course be higher. Incidentally, as Eddington has 
remarked, this provides striking confirmation of our 
view that stellar matter consists of atoms broken up 
into their fundamental constituents. It is impossible 
to compress matter formed of complete atoms of radii 
1078 cm. ог more to anything approaching these high 
densities, but there is no difficulty as regards minute 
nuclei and electrons of radii of the order of 107? cm. 

It has to be admitted that many of the entries in 
the table are highly conjectural, and few can claim any 
great accuracy. But while many astronomers may 
prefer different values for individual entries in the 
table, I doubt if any would senously challenge the 
general contention that a star’s energy-generating 
capacity depends primarily on its age, and not, at any 
rate primarily, on its central temperature or density. 

No doubt exceptions to the general rule can be 
found. An extreme example is provided by the earth 
and sun; the matter of which these two bodies are 
formed must be of the same ultimate age, yet they 
radiate at very different rates per unit mass. This is 
readily explained if we suppose the heavy atoms from 
which the sun’s energy originates to have sunk deep 








mation. Every gravita- 
tional pull on & circular 
orbit tends to make the 
orbit more elliptical, so 
that the older а binary 
star is, the more elhp- 
tical its orbit ought to 
be.  Tbis is actually 
found to be the сазе. But from our general knowledge 
of the number and masses of the'stars wandering about 
in space, we can estimate the rates at which the ellip- 
ticities of the orbits of binary stars ought to increase, 
and this in turn makes it possible to estimate the ages 
of actual stars. It is a mere problem of dynamics, and 
the answer comes out in millions of millions of years. 
We can now estimate the total amount of radiation 
which must have been emitted by particular stars in 
the millions of millions of years they have existed ; 
and, ехейрї in the case of the youngest stars of all, the 
total mass of this radiation is found to be far greater 
than the present mass of the star. We obtain the 
mass of the star at its birth by adding the mass of 
all this radiation to that of the matter now remaining 
in the star. Thus its mass at birth must have 
been far greater than now. But, as a star’s mass at 
any instant consists almost wholly of the mass of 
the matter of which it is composed, we see that the 
greater part of the matter contained in the original 
star has ceased to exist as matter; it has been anni- 
hilated and transformed into radiation which the star 
has radiated away into space. So far back as 1904 
(NATURE, 70, p. то) I put out the suggestion that 
energy might be created by the annihilation of matter ; 
it now appears that this process must in actual truth 
be the source of the energy emitted by the sun and 
stars. Throughout a stars interior, electrons and 
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protons must at intervals fall into one another and 
mutually destroy one another, the energy of their fall 
being set free as radiation. ` 

The energy of this fall is enormous, being sufficient 
to set both the masses involved into motion with a 
velocity of o-866 times that of light. In no other way 
can a given mass of matter be made to yield energy of 
amount comparable with this; for example, whereas 
the ordinary combustion of a ton of coal provides 
energy enough to drive an express locomotive for an 
hour, the annihilation of a ton of coal would provide 
enough energy for all the heating, lighting, power, and 
transport in Great Britain for a century. 

Each proton or atom, as it is annihilated, makes a 
splash of radiant energy which travels through the star 
until, after innumerable absorptions and re-emissions, 
it reaches the star's surface and wanders off into space. 
Each splash is similar to the splashes produced by radio- 
active material in the spinthariscope, except for being 
many thousands of times more powerful. The: great 
energy of the splashes is to some extent gounter- 
balanced by their rarity. In the sun, for example, 
only about one atom in every ro!" annihilates itself 
each hour. А cubic centimetre of the sun's mass 
contains, let us say, гої? atoms, and of these about 
100,000 are annihilated every hour. The energy pro- 
duced in a cubic centimetre'of the sun's mass is thus 
not very great, averaging about 9400. ergs or о:оооаа 
calories per hour; the enormous flow of energy from 
the sun's surface results from the fact that all the 
energy produced in a cone 433,000 miles in depth has 
to stream out through the mouth of this cone. 

Such, in brief, is the mechanism by which stellar 
energy is generated. The question immediately before 
us is whether this generation of energy proceeds more 
merrily, whether the electrons and protons fall into one 
another more frequently, when the stellar matter is in 
& state of high temperature and high density. 

It is a matter of direct observation that ordinary 
radioactive processes cannot be either inhibited or 
intensified by such temperatures as are available in 
the laboratory; the quantum theory provides the 
reason. Einstein has shown how a sub-atomic genera- 
tion of radiation can occur in either of two ways, 
spontaneously or through the stimulus of incident 
tadiation, and it is easy to calculate the temperature 
at which the second process becomes operative. It is 
found that the quantum of radiation at this tempera- 
ture must have energy equal to the energy set free by 
the sub-atomic change in question. The temperature 
necessary to expedite the disintegration of uranium is 
in this way found to be of the order of 120,000 million 
degrees, and it at once becomes clear why warming up 
uranium in the laboratory cannot speed up its dis- 


integration. А similar calculation. shows that the 
temperature necessary to influence the rate of sub- 
atomic annihilation of matter is of the order of 
7,500,000 million degrees. It may be argued that а 
lower temperature, although not adequate to bring 
about the actual annihilation of matter, might set up 
sub-atomic processes of adequate intensity. This is 
true as regards a star's momentary radiation, but such 
processes cannot provide an adequate- duration for 
the radiation. All processes which are affected by 
temperatures of less than about 7,500,000 million 
degrees leave the total number of electrons and the 
total number of protons in a star unaltered, whereas 
the whole evidence of astronomy is that the number of 
electrons and protons in a star must continually decrease. 

With this figure before us, it is clear that the 
comparatively feeble stellar temperatures of less than 
&. thousand million degrees must be quite inopera- 
tive in regard to the main generation of stellar energy ; 
indeed the heat of the hottest of stellar interiors can 
have no more influence on the rate of annihilation of 
matter than а warm summer's day has on the rate of 
disintegration of uranium. Thus it seems abundantly 
clear that what is annihilating the matter of the stars 
is neither heat nor cold, neither high density nor low, 
but merely the passage of time. 

These considerations notwithstanding, it has been 
suggested by Russell (МАТОВЕ, Aug. 8, 1925), whose 
ideas were afterwards adopted by Eddington (NATURE, 
May 1, 1926), that the annihilation of matter (which 
they agree to be the ultimate source of stellar radia- 
tion) may be produced by the raising of ordinary 
matter to a critical temperature of some 3o or 4o 
million degrees. Russell suggests that matter is, 
broadly speaking, inert until it reaches this critical 
temperature, when an unlimited transformation of 
matter into radiation suddenly takes place. 

In addition to running foul of the physical principles 
just explained, this suggestion encounters the diff- 
culty that the generation of energy it provides would 
not only be unlimited but also illimitable ; when once 
it began there would be no stopping it. The proposal 
of Russell and Eddington would, in effect, make matter 
thermodynamically unstable at stellar temperatures by 
endowing it with the properties of an explosive at its 
flash-point. When once stellar matter reached its 
flash-point, its resulting annihilation would generate 
so much heat that the adjacent matter would also in 
turn be raised to the flash-point, and the whole star 
would almost instantaneously explode into radiation. 
"The sky would show no steady star-light, but merely a 
succession of apparitions of nove of the most terrify- 
ing kind, as the various stars reached their flash-points 
and ‘ popped off’ in turn. In spite of the astronomical 
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eminence of its father and stepfather, I, for one, find it 
impossible to accept a hypothesis which is not only 
contrary to the general principles of physics, but 
also against which the very stars fight in their courses. 

A general mathematical discussion of the stability 
problem shows that a star built of matter the rate of 
generation of energy of which is absolutely unaffected 
by changes of temperature and density, will be dynamuc- 
ally stable. But such a star, although stable, has not 
much stability to spare. If we change the properties 
of our stellar matter 1n the sense of making an increase 
of temperature increase the rate of generation of energy, 
we lessen the already small margin of stability. Any 
substantial step in this direction would render the star 
dynamically unstable. 

Combining this purely dynamical result with the 
physical principles already explained. it becomes clear 
that we may, to a good first approximation at least, 
suppose that an increase in the temperature of stellar 
matter produces no increase at all in its rate of genera- 
tion of energy. 

Stellar radiation must either originate in types of 
matter known to us on earth or else in other and 
unknown types. When once it is accepted that high 
temperature and density can do nothing to accelerate 
the generation of radiation by ordinary matter, it 
becomes clear that stellar radiation cannot originate 
an types of matter known to us on earth. Other types 
of matter must exist and, unless physics and chemistry 
bave gone very far astray in recent years, these other 
types can only be elements of higher atomic weight 
than uranium. The sigmficance of the calculation 
which showed that stellar atomic weights are, in 
the main, higher than that of uranium now becomes 


apparent. 


RECAPITULATION AND INTERPRETATION OF RESULTS. 


We have now reached the conclusion, by three distinct 
paths, that the atomic weights of stellar atoms must in 
the main be higher than that of uranium : 

(1) By direct calculations from Kramers' formula. 

(2) From the consideration that the atoms near the 
centre of a star must be substantially heavier than 
those near its surface. 

(3) From the consideration that atoms of atomic 


weight less than uranium, no matter how much they" 


«vere heated or compressed, could not provide the 
intense and lasting radiation emitted by the stars. 

The atomic weights of stellar atoms are not only 
Kound to be higher than that of uranium, but also they 
vary systematically from star to star. In brief, the 
youngest stars аге found to have the highest atomic 
weights, and with this clue all the pieces of the puzzle 
ire found to fit together. 


We have to suppose that matter in its earliest state 
consists of a mixture of elements of different atomic 
weights, those elements the atomic weights of which 
are highest having the greatest capacity for the spon- 
taneous generation of radiation by annihilating them- 
selves, and, in consequence, having the shortest lives. 
These elements will be the first to disappear as the star 
ages, their disappearance reducing not only the mean 
atomic weight in the star but also the mean rate of 
r&diation per unit mass, since these heavy elements 
are the most energetic radiators. Just as, on the coast, 
the hardest rocks survive for longest the disintegrating 
action of the sea, so in a star the lightest elements 
survive for longest the disintegrating action of time, 
so that ultimately the star contains only the lightest 
elements of all and so has lost all radiating power. 
Our terrestrial elements have so little capacity for 
spontaneous transformation that they may properly 
be described as ‘ permanent.’ Calculation shows that 
if they underwent any appreciable transformation in 
periods comparable with the life of a star (say ro!? 
years) the spontaneous generation of heat by the 
earth's mass would make the earth too hot for human 
habitation. The radioactive elements are of course 
an exception ; they probably represent the last surviv- 
ing vestiges of more vigorous primeval matter, and so 
form a bridge between the inert permanent elements and 
the heavier and shorter-lived elements of the stars. 

An interesting question is whether the heavy atoms 
change into radiation instantaneously, or only through 
successive stages of transformation. Astronomical 
evidence makes it fairly certain that the most massive 
stars contain more atoms than our sun, there being a 
wider range in the weights of the stars than in the atomic 
weights of their atoms. As these stars must in time 
become- reduced to the mass of our sun, the process 
of evolution clearly calls for an actual annihilation of 
atoms; it is not enough to postulate a mere gradual 
decrease in the atomic weight of each atom until it 
ends asa permanent atom. Radioactivity suggests that 
this latter process may also occur, but the evidence of 
astronomy is that it is at best a subsidiary process. 

The number of ‘permanent’ atoms in a massive 
star such аз Antares or V Puppis cannot undergo any 
perceptible diminution in the next 1013 years, so that 
they must all survive in the final star of mass perhaps 
only a fiftieth of that of the present star. Thus some 
ninety-eight per cent. of the present masses of these 
stars must consist of non-permanent atoms. To put 
it in another way, the present mass of a star such as 
Antares or V Puppis must consist, as regards 98 per 
cent., of atoms which are destined to change into radia- 
tion, and as regards only 2 per cent., of atoms which 
cannot change into radiation. Clearly the primary 
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matter of the universe must be of non-permanent type ; 
our terrestrial atoms are a mere residue of non-trans- 
formable ashes. Like the animalcule of the raindrop 
looking out on to Niagara, we discern that our physics 
and chemistry are only the fringes of far-reaching 
sciences ; beyond the seashore we have explored in our 
laboratories lies the ocean the existence of which we are 
only just beginning to suspect. 

We are thus led to picture the youngest stars as 

formed of matter practically all of which is unknown 
on earth, being of atomic weight higher than that of 
uranium. This possesses the capacity of annihilating 
itself spontaneously, the energy produced in the process 
being set free as radiation. Its rate of generation of 
energy, as estimated from the luminosities of the 
youngest stars, is of the order of гооо ergs per gram 
per second. As the annihilation of 1 gram of matter 
produces 9 x ro% ergs of energy, the matter must have 
& ' period of decay ' of 9 x 1o!? seconds, or about 30,000 
million years. As the star ages, and only less trans- 
formable matter remains, the period of decay is corre- 
spondingly lengthened. The matter in the sun, radiat- 
ing 2 ergs per gram per second, must have в period 
of decay of 15,000,000 million years. It is these 
periods of decay which determine the rates of evolution 
and length of life of thestars. Broadly speaking, a star 
lasts as long as the atoms of which it is composed, and 
the lives of these atoms are constants of Nature. 
, We notice that the periods of decay of stellar atoms 
are long compared with the periods of ordinary radio- 
active decay, suggesting that the radioactive elements 
are mere transitory formations in the evolution of the 
elements. 


Тнк CRITICAL CENTRAL TEMPERATURE. | 

A group of stars selected for having approximately 
equal masses—as, for example, the sun, Procyon, and 
the two components of a Centauri—might be expected 
а priori to have very different rates of generation of 
energy, with the result that the stars would have very 
different surface temperatures and also very different 
central temperatures. Indeed, on first approaching the 
question, the whole range of temperatures from zero to 
infinity would seem to be open for each of these 
quantities. Yet in actual fact the surface temperatures 
of the four stars mentioned, as also of all stars of the 
same mass, lie within the narrow range between 3700 
and 8300 degrees ; their central temperatures probably 
lie within the range from 15 to тоо million degrees. 
For stars of other masses the limits are different, and 
are substantially wider for stars of great mass. But 
the stars of any defirite mass always show a definite 
upper limit of temperature, both for the surface 
temperature and for the central temperature. These 


limits are never exceeded, but the majority of stars of 
the particular mass in question seem to crowd towards 
them. The existence of one limit of course implies 
the existence of the other, and it seems likely that the 
limit to the central temperature is the more funda- 
mental. Stars having the same mass as our sun never 
have central temperatures higher than 8o million 
degrees, while the majority have central temperatures 
not very far below 80 million degrees. For stars 
twenty times as massive as our sun, the corresponding 
limit is probably somewhere about 300 million degrees, 
while there are intermediate limits for stars of inter- 
mediate mass. 

This is obviously one of the fundamental facts of 
physical astronomy: What does it mean? The normal 
event for a star like V Puppis, losing mass and capacity 
for generation of energy together, would be a gradual 


shrinkage of size accompanied by a steady increase of 


central temperature. What is it that checks this 
normal course of evolution so soon as the central 
temperature touches зоо million degrees ? 

I have recently suggested that the upper limit of tem- 
perature for any star is simply that at which its central 
atoms begin to be stripped nearly or entirely bare of 
electrons. This is merely a matter of simple calculation, 
but we have to suppose the atoms at the star's centre 
to bave the high atomic weights which other considera- 
tions, as we have seen, assign to them. For example, a 
temperature of 300 million degrees suffices to strip the 
last electrons off atoms of atomic weight 300 or more. 
The fall in the critical central temperature as a star 
gets older and less massive is, on this view, a direct con- 
sequence of the’decrease in the atomic weight of the 
stellar material, which occurs as the heaviest atoms 
gradually annihilate themselves. 

It remains. to explain why this temperature | con- 
stitutes an upper limit, why a star cannot go on getting 
hotter ‘after its innermost atoms are stripped bare of 
electrons. So far as I can see, only one answer is 
possible: the stripping of the electrons from an atom 
must remove its power of annihilating itself, and so 
must inhibit its capacity for generating radiation. The 
central atoms of the star now act precisely like the 
governor of a steam engine, regulating the generation of 
energy so that the central temperature is kept close to 
the critical temperature. If the star begins to get too 
hot, the central atoms become stripped bare of electrons, 
and so leave off generating energy. The star then 
begins to cool off, and as it does so the atoms reform 
and resume their generation of energy, again heating 
up the star. The mechanism provides a perfect ther- 
mostat, and it is easily shown that its action is stable. 
As a star ages the heavier atoms at its centre are 
the first to be transformed into radiation and so to 
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disappear; their place is taken by lighter atoms, and as 
a lower temperature suffices to strip these lighter atoms 
bare of electrons, the critical central temperature of 
the star falls. 

An interesting confirmation of this hypothesis is 
provided by the components of newly formed binaries. 
These have the high energy-generating capacity per 
unit mass of young stars, associated with the small 
mass appropriate to much older stars. Clearly the 
‘governor’ action ought to be particularly active in 
checking the generation of energy in these stars, so 
that they ought to have central temperatures close 
up to the maximum for their mass. This is in actual 
fact found to be the case. 

All the evidence at present available points to the 
annihilation of matter being a quantum phenomenon ; 
possibly it represents nothing more than the spon- 
taneous drop of an electron to a zero-quantum orbit. 
This would suggest an explanation of why bare nuclei 
and free electrons should be immune from annihilation, 
and hence why atoms stripped bare of electrons cannot 


generate energy. 


HIGHLY-PENETRATING RADIATION. 


If our earth exhibits only one end of the chain of 
chemical elements, where shall we look for the other 
end? Moving backwards along the evolutionary 
sequence we come to younger and yet younger stars, 
containing elements of higher and higher atomic weight. 
Passing beyond the stars altogether we come to the 
nebula ; here we ought to find the elements of highest 
atomic weight of all, and the matter of greatest 
radiating capacity. 

Visually the nebule are extremely faint objects ; 
their emission of visual radiation per unit mass is only 
about equal to that of our sun. There is, however, an 
essential difference between the radiation generated in 
the stars and that generated in the nebule. Radiation, 
when first generated, must have enormous penetrating 
power; the simultaneous annihilation of a single 
electron апа proton produces radiation of wave-length 
only 1:3 x 107 cm. The high penetrating power of this 
short wave-length radiation, nevertheless, only suffices 
to carry it through & small fraction of the radius of 
a star, and successive absorptions and re-emissions 
soften it, by a sort of generalised Compton effect, until 
it finally emerges from the surface of the star as ordinary 
temperature radiation. The density of the*nebulz is, 
however, so much lower than that of the stars that 
similar radiation, when generated inside а nebula, 
passes almost unchecked directly into outer space. 
Here and there the radiation may devastate isolated 
atoms in its passage, ejecting a few million-volt electrons 
in the process, but the majority of it will pass on 


unhindered until it meets a medium of substantial 
absorbing powers. Thus we should expect the atmo- 
spheres of the stars, sun, and earth, and even the solid 
body of the earth, to be under continual bombardment 
by highly-penetrating radiation of nebular origin. 

Such radiation has been detected in the earth’s 
atmosphere by Kolhérster, Milhkan, and many others, 
who are satisfied that it is of extra-terrestrial origin. 
If it originated in the stars, the amount received would 
depend largely upon the position of the sun. As it 
does not, the radiation must originate in перше or 
cosmic masses other than stars. Quite recently 
(NaTuzE, October 9, 1926), Kolhorster and von Salis 
have found that its intensity varies with the position 
of cosmic masses, in а way which indicates that the 
radiation is received largely from regions near the 
Milky Way, especially the regions of Andromeda and 
Hercules. . 

I have calculated that the total amount of highly- 
penetrating radiation actually received is of the order 
of twice that which ought to be received from the 
Andromeda nebula alone (NATURE, December 12, 1925) 
if this consisted solely of matter of the same radiating 
power as the very youngest of the stars. Clearly the 
total amount of radiation which is observed to be 
received on earth is of the right order of magnitude ; 
it is, moreover, so large that it is difficult to imagine 
any possible origin for it other than that just mentioned. 
Its penetrating power appears to be rather less than 
might have been expected if it originated in the actual 
annihilation of electrons and protons, but I do not 
think the difficulty, if it exists, is insuperable. Quite 
recently Rosseland (Astro. Jowr., May 1926) has sug- 
gested that bombardment by this radiation may be 
the cause of the observed bright lines in stellar spectra ; 
I had previously (NATURE, December 12, 1925) sug- 
gested & similar origin for the luminosity of the 
irregular nebula. 

There is a temptation to try to probe still further into 
the physics of the nebule, to try to understand the 
properties of matter in its still earlier forms, perhaps 
even to get а glimpse of it in the actual process of 
creation. But to yield to this temptation would carry 
us too far into the realms of conjecture and speculation. 
So far the course of our argument has not depended on 
either conjecture or speculation. Where there has 
appeared at first to be а choice of ways, all ways except 
one have proved on further examination to be pro- 
hibited either by observational knowledge or by ‘well- 
established principles of physics or dynamics: there 
has never been any real choice. For this reason the 
conclusions we have reached, although certainly novel 
and perhaps unexpected, appear to me to be, in their 
main lines, inevitable; І can see no means of escape. 
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LIFE AND THE UNIVERSE. 

A general survey of the results obtained by cosmical 
physics has suggested that terrestrial laboratory 
physics is a mere tail-end of the general science of 
physics. The primary physical process of the universe 
is the conversion of matter into radiation, & process 
which did not come within our terrestrial purview at all 
until 1904. The primary matter of the universe con- 
sists of highly dissociated atoms, a state of matter 
which, again, was not contemplated before 1917. The 
primary radiation of the universe is not visible light, 
but short-wave radiation of a hardness which would 
have seemed incredible at the beginning of the present 
century. Indeed, our whole knowledge of the really 
fundamental physical conditions of the universe in 
which we live is а growth of the last quarter of а 
century. ` 

The simple explanation of this situation is to be 
found in the fact that life, naturally enough, begins its 
exploration of Nature by studying the conditions 
which immediately surround it; the study of the 
general conditions of the universe as a whole is a far 
more difficult task which life on this planet is only now 
approaching. Now the physical conditions under which 
life is possible form only а tiny fraction of the range of 
physical conditions which prevail in the universe as а 
whole. The very concept of life implies duration in 
time; there can be no life where the atoms change 
their make-up millions of times a second and no pair of 
atoms can ever become joined together. It also implies 
& certain mobility in space, and these two implications 
restrict life to the small range of physical conditions 
in which the liquid state is possible. Our survey of the 
universe has shown how small this range is in compari- 


son with the range of the whole universe. Primeva 
matter must go on transforming itself into radiatior 
for millions of millions of years to produce an in 
finitesimal amount of the inert ash on which life car 
exist. Even then, this residue of ash must not be to 
hot or too cold, or life will be impossible. It is difficul 
to imagine life of any high order except on planet: 
warmed by a sun, and even after a star has lived it 
life of millions of millions of years, the chance, so far а! 
we can calculate it, is still about a hundred thousanc 
to one against its being а sun surrounded by planets 
In every respect—space, time, physical conditions— 
life is limited to an almost inconceivably small corne: 
of the universe. . 

What, then, is life? Is it the final climax toward: 
which the whole creation moves, for which the millions 
of millions of years of transformation of matter in un- 
inhabited stars and nebule, and of waste radiation intc 
desert space, have, been only an incredibly extrava- 
gant preparation? Or is it a mere accidental anc 
possibly quite unimportant by-prodüct of natura’ 
processes, which have some other and more stupendous 
end in view? Or, to glance at a still more modest line 
of thought, is it of the nature of a disease which affects 
matter in its old age, when it has lost the high tempera- 
ture and capacity for generating high-frequency radia- 
tion with which younger and more vigorous matte 
would at once destroy life? Or, throwing humility 
aside, is it the only reality, which creates, instead of 
being created by, the colossal masses of the stars andi 
nebule and the almost inconceivably long vistas of 
astronomical time? There are too many ways even 
to enumerate of interpreting the conclusions we have 
reached ; I do not, however, think there is any one 
way of evading them. 
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method of attack on the problem of the electrical state 
of our atmosphere, particularly at heights where direct 
observations are unpossible. We may anticipate that 
an extension of such experiments will provide us with 
much valuable information not only on the degree of 
ionisation of the upper atmosphere but also on its 
diurnal and seasonal variations. Although only pre- 
liminary observations have so far been made on this ques- 
tion, the results obtained show that there is much promise 
ш this new method of attack on a difficult problem 
The phenomena of the aurora and the diurnal varia- 
tion of the earth’s magnetism have long been supposed 
to indicate that the upper atmosphere 1s highly ionised 
and an excellent conductor of electricity. The ongin 
of the ionisation is & matter of much interest.. Part, 
no doubt, is due to the ultra-violet light emitted by the 
gun, but there may be other important contributory 
causes. During this year, E. A. Milne has shown how 
certain atoms of matter, ejected from the sun, notably 
those of calcium, may, in consequence of absorption 
and emission of radiation, acquire sufficiently high 
velocities to penetrate deeply into our atmosphere. It 
may be that the brilliant aurore and magnetic storms 


which so often accompany sunspot activity are a con- 
sequence of the projection into our atmosphere not only 
of electrons, as has long been supposed, but also of 
swiftly moving atoms of matter. 

Another source of ionisation to be taken into account 
is the very penetrating radiation in the upper atmosphere 


"brought to light by the experiments of Kolhorster and 


Milhkan. The origin and nature of this radiation is still 
suð judice. Some have supposed it to be of cosmical 
origin and see in it evidence of the disintegration or 
formation of atoms of matter in worlds remote from us. 
On the other hand, we must not exclude the possibility 
of a mundane origin, for C. T. R. Wilson has given very 
strong reasons for believing that very high-speed electrons 
and penetrating radiations may be produced as a result 
of the movement of electrons in the intense electric 
fields which arise during thunderstorms. This pene- 
trating radiation has been detected by the minute 
ionisation observed in electroscopes at high altitudes. 
The effects are very small and the experiments difficult, 
but we may hope to obtain more definite information as 
to the ongin and nature of this radiation by the ехреп- 
ments now 1n progress. 





Obituary. 


Мв. CHARLES HEDLEY. 
HE sudden death of Mr. Charles Hedley at 
Mosman, Sydney, on September r4, deprives 
Australia of one of its foremost scientists, who was 
deservedly popular among a wide circle of friends. 
Hedley was the younger son of the Rev. Canon Hedley, 
and was born at Masham, Yorkshire, on February 27, 
1862. Though in later years he was capable of great 
physical endurance, as a youth he was delicate, and 
on that account his school life was limited to two 
years at Eastbourne College ; his wide knowledge was 
acquired by reading and observation, and instruction 
received from his father, who was a distinguished 
graduate of'the University of Cambridge. For health 
reasons hé spent much of his youth in the south of 
France and їп Switzerland, where he acquired a taste 
for long walks and mountain chmbing, two avocations 
from which he always derived much pleasure. 

At the age of eighteen Hedley emigrated to New 
Zealand, where he proposed to engage in sheep farming, 
but he found the winter too severe and sought the. 
warmer clime of Australia, where the rest of his life 
was spent. For some time he was in fruit 
farming in Queensland, but natural history always 
had a strong attraction for him, and in 1889 he became 
attached to the Queensland Museum, Brisbane. Shortly 
afterwards he accompanied Sir William М or on 
an expedition to British New Guinea, during which he 
made important zoological collections and observations. 

In 1891 Hedley removed to Sydney and entered the 
service of the Trustees of the Australian Museum as 
assistant in charge of land shells. In 1896 he became 
conchologist, and in 1908 assistant curator. In 1920, 
on the death of R. Etheridge, jun., he became acting 
curator, and, later, principal keeper of collections. 
He resigned in 1925 to become scientific director of the 
Great Barrier Reef Investigation Committee, and was 
in that service at the time of his death. He had 
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returned from Queensland, where he had been super- 
intending the operation of boring the Barrier Reef at 
Michaelmas Cay, and was happily preparing to go to 
Japan as one of the Australian delegates to the Pan- 
Pacific Science Congress, when he contracted a cold, 
which was followed by more serious illness, and re- 
sulted in his death from heart failure. 2 
Hedley was а seasoned and intrepid explorer both by 
sea and land, and had made many trips to New Guinea, 
Torres Strait, and various Pacific islands; his know- 
ledge of the South Pacific and its natural history and 
ethnography was very extensive, perhaps unsurpassed. 
In 1896 he accompanied the expedition organised by 
the Royal Society of London to bore the atoll of Funa- 
futi, Ellice Group. Не remained on the island for two 
and a half months, and made extensive collections, 
which were afterwards described in “ The Atoll of 
Funafuti” (Australian Museum Memoirs, 3, 1896- 
тосо), to which Hedley contnbuted the “ General 
Account,” and the sections on ethnology and Mollusca. 
Hedley was recognised as one of the world's leading 
conchologists, and much of his published work dealt 
with the Mollusca, but there were few branches of 
zoology of which he did not have an extensive know- 
ledge, and he was also an accomplished botanist and 
ethnographer. He was greatly interested in zoogeo- 
graphy, and had made valuable contributions to our 
knowledge of that subject, particularly as.regards the 
Pacific area and the faunal relations of southern lands. 
He was а firm believer in the former extension north- 
wards of the Antarctic Continent, which had resulted 
in a faunal community between South America, South 
Africa, and Australia, and his conception'of the vicis- 


_situdes of this land bridge (Jour. Royal Soc N.S. 


Wales, 29, 1895, pp. 278-286 ; Proc. Linn. Soc, London, 
Session 124, 1911-1912, pp. 80-90) is generally accepted 
by those who believe in the former connexion of South 
America and Australia. 
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Hedley was an indefatigable worker and a volumin- 
ous-writer, his published papers and articles totalling 
more than 160, and he was joint author of about twenty 
more. Most of these dealt with his special subjects, 
molluscs and zoogeography, but they also include 
botanical, ethnographical, and geological contributions. 
His earliest papers were mainly descriptive of the land 
shells of Queensland, but ‘after his transfer to Sydney 
he devoted himself to general conchology, though” he 
was always greatly interested in terrestrial molluscs, 
particularly in regard to their distribution and thé 
evidence they offer as to the former relations of land 
and water. Some of his most useful contributions are 
various faunal lists such as “The Marine Fauna of 
Queensland " (Rept. Ausir. Ass. Ado. Sct., 1909, pp. 
329-371); “ A Check List of the Marife Fauna of New 
South Wales, Part т, Mollusca " (Suppl. to Jour. Roy. 
Soc N.S, Wales, 51, pp. M. 1-M 120, 1917). He was a 
contributor to the Reports of the Shackleton British 
Antarctic Expedition of 1907-1909, wriüng on the 
molluscs of the ' raised beaches’ of McMurdo Sound, 
and he described the molluscs of Mawson's Australasian 
Antarctic Expedition of 1911-1914. Не was the 
author of а delightful sketch of the ecology of the 
Sydney beaches ( Jour. Roy. Soc. N.S. Wales, 69, pp. 15- 
77,1915). One of his longest conchological papers was 
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bis masterly “ Revision of the Australian Turride " 
(Rec. Austr. Mus., 13, pp. 213-359, 1922, 15 plates). 
He was skilled in 'pen-an d-ink drawing, and many of 
his papers were illustrated by himself. 

Hedley was a fellow of the Linnean and Malaco- 
logical Societies of London; honorary member of the 
New Zealand Institute and of the Royal Societies of 
Victoria, Queensland, and Western Australia ; corre- 
sponding member of the Zoological Society of London 
and of the Academy of Natural Sciences of Philadelphia. 
He was a past president of the Royal, the Linnean, and 
Royal Zoological Societies of New South Wales. In. 
1916 he gained the David Syme prize for scientific 
research, and in 1925 the Royal Society of New South 
Wales awarded him the Clarke Memorial Medal, the 

ighest honour in its gift. 

edley was completely absorbed in his work, which 
was also his hobby, and he was always ready to make 
sacrifices in the interests of scientific advancement. 
He was а most generous donor to the Australian 
Museum, both of specimens and works of reference, and 
many of his collecting trips, which invariably yielded 
& rich harvest of results, were financed by himself. 

His body was cremated and the ashes scattered on 
the waters of the Great Barrier Reef, which hé knew 
and loved so well. C. ANDERSON. 


News and Views. 


Dr. Jzaws's article, which forms our supplement 
this week, may be regarded as & summing up of the 
hypothesis of stellar evolution and contributions 
which he has adumbrated in various publications 
for several years past. Even those who share neither 
his view-point nor his conclusions will be unable to 
withhold their admiration for the extreme ingenuity 
of the hypothesis and the masterly manner of its 
presentation. Indeed, it may even, somewhat para- 
doxically, arouse suspicion by its very perfection it 
is 80 rarely that a complex phenomenon reveals its 
secret through so small & fragment of itself as 18 our 
actual, compared with our possible knowledge of the 
stars. We could scarcelv have complained if more 
uncertainties had been left over for further observa- 
tion to remove The picture which Dr. Jeans un- 
veis, of a vastly extended field for physics and 
chemistry, 1з an arresting one, but it is also very 
tantalising The field, he tells us, 18 there, but we 
are never to enter it, being possibly merely a disease 
infesting the rubbish-heap in the corner. 


As men of science, we must be prepared —to change 
the metaphor—íor truth to be unpalatable, but we 
do not hke to be debarred from the possibihty of 
testing it. For that reason we may be permitted to 
hope that Dr. Jeans has not yet said the last word 
on the subject. The alternative views of Russell and 
Eddington likewise 1nclude phenomena unknown on 
the eartb—namely, & transformation of matter into 
radiation which is a function of temperature and 
pressure—but such a transformation is not necessarily 
unknowable; if ıt takes place in the stars we may in 
tune reproduce it terrestrially. Dr. Jeans, however, 
does not admit extra-terrestrial processes, but 
believes in extra-terrestrial matter. One possible 
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objection to his postulates which occurs to us is that 
it is not easy to conceive how such highly unstable 
material as his primitive atoms could have come into 
existence, Evolution from sunple to complex implies 
an infinitely simple origin, which 18 intelligible, but 
the reverse process seems to require an infinitely 
complex origin, which appears to be absurd. We 
know, of course, that Ње radio-active elements exist, 
but a munute fraction of the total matter in the 
universe might plausibly be attributed to an evolu- 
tionary process (from simple to complex) over- 
stepping itself in special circumstances. It is a 
different matter when the whole universe is regarded 
as radio-active. 


On November 27, the authorities of the city and 
cathedral of St. Albans joined ш a commemoration 
of & distinguished man of science belonging to St. 
Albans, Richard of Wallingford, Abbot 1326-35. 
Ecclesiastically, the observance took the form of & 
“Solemn Evensong ” in the cathedral This was 
attended by the Mayor and Council, by representa- 
tives of the University of Oxford, particularly of 
Walhngford's own College of Merton, and by repre- 
sentatives of the Honourable Company of Clockmakers. 
At the end of the anthem a procession was formed 
up the aisle to the altar, where the Astronomer -Royal 
presented a wreath to the Dean, who placed it on 
Wallingford’s tomb within the sanctuary. Later, 
there was a well-attended meeting in the Town Hall, 
which was addressed by Profs. H. H. Turner and 
H. W.Garrod, Dr Gunther, and Mr. Howgrave-Graham, 
of the Honourable Company of Clockmakers, on 
various aspects of Wallingford’s work. Dr. Gunther also 
showed a small collection of medieval scientific instru- 
ments, which included a reproduction of '' Walling- 
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ford’s Rectangulus," made according to the working- 
drawings and descriptions which that most practical 
of medieval savants left behind him. The instrument 
was intended merely to supersede rather clumsy 
astrological instruments of the day, such as the 
' armillary sphere ' and the ' Torquetur,’ but actually, 
as was pointed out, it opened the way to much that 
the inventor may not have foreseen. It was by far 
the handiest surveying instrument of its day for 
things on the earth as well as thoee 1n the heaven. 

Bv his combined use of the ' rectangulus ' and the 
plumb-line, Wallingford was led to see the usefulness 
of the nght angle for purposes of measurement, and 
thus, as one of his treatises shows, was led to grasp 
for the first time the principles of trigonometry. By 
introducing the system of measunng the chord 
instead of the arc, he made such improvements as 
Mercator's projechon а possibihty, and gave men of 
scientific bent a handy tool to work with and on, 
instead of a cumbrous one. It was hoped that 
another instrument, Wallingford’s ‘ Albion,’ would 
be on view, but here the visitors were disappointed 
Tradition had asserted that this mstrument was in 
the possession of a local family of very long standing, 
acquired by their ancestor from the Abbey at the 
time of dissolution Unfortunately, they had them- 
selves been under a misapprehension about the heir- 
loom, having confused Wallngford’s Albion (an 
astrological instrument) with the clock that he 1з also 
recorded as having made, which was probably a 
large -‘ turret clock.’ Thus they had considered a 
most exquisite clock in their possession as 'Walhng- 
ford’s,’ and thought this the Albion. Actually, the 
clock that was on view, though an excellent specimen, 
was considered by experts to be of later date, and 
probably not earlier than the end of the sixteenth 
century. If Wallngford’s Albion could not be seen, 
the authorities of Oriel College made amends to those 
who had come to see it, by the loan of ‘ Bredon’s 
astrolabe, an mstroment left to that society by 
Bredon in 1340. As Bredon was himself a pupil of 
Wallingford, it ıs by no means impossible that the 
astrolabe was Wallngford's work and his gift to the 
man who bequeathed it to 1ts present owners. 


No names are more worthy to be held 1n honour 
by all who are interested 1n scientific collections than 
those of the two Tradescants, father and son, “ Both 
gardeners to the Rose and Lily Queen," +в, Queen 
Hennetta Maria The elder Tradescant it was who 
by the specimens of plants, animals, coins, arms and 
other objecta of science and art accumulated by him 
in his travels to various parts of Europe and of 
northern Africa, and stored by him at his garden in 
West Lambeth, gave the first impulse to the formation 
of pubhc museums, and so started a movement which 
has been of incalculable benefit to the advancement 
ofknowledgeand education. The younger Tradescant 
continued the work begun by his father :- and, hke 
him, travelled abroad in search of specimens to add 
to the collection known as “ Tradescant's Ark," His 
visits to Virginia (1642 and 1654) resulted in the 
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importation of many interesting plants, amongst 
others, of the Commelinaceous genus named Tra- 
descantia in his honour. The gift of an armonal 
window by the Garden Clubs of Virgima was there- 
fore a graceful and appropnate recognition of the 
merits of their seventeentb-century visitor, and no 
more suitable position for the window could have 
been found than the Old Ashmolean Museum at 
Oxford. This building was opened in 1683 to hold 
the famous collection; which had been bestowed by 
John Tradescant the younger on his friend Elias 
Ashmole, and by the latter presented to the Univer- 
sity. On November 26 the window was duly un- 
veiled by Lord Fairfax, whose ancestor during the 
civil war fought on the opposite side to his friend 
Ashmole, and was at once the successful besieger and 
protector of Oxford. An inscription on the window 
in elegant Latin verse by Mr. J. U Powell, of St. 
John’s College, may be freely (and inadequately) 
translated as follows : ‘ John Tradescant: Virginia's 
kindred spirits own his fame, and flowers in English 
gardens bear his name.”’ 


THREE hundred years ago, on December 10, 1626, 
there died the Rev Edmund Gunter, one of the first 
school of English mathematicians, the frend of 
Briggs, Oughtred and Gellibrand, and for the last 
seven years of his life, professor of astronomy in 
Gresham College, London. Of Welsh descent, 
Gunter was born 1n Herefordshire, but was educated 
at Westminster anf Christ Church, Oxford, taking the 
degree of B A. in 1603, and that of M.A in 1606 He 
entered the Church, and from 1615 onwards held the 
living of St. George’s, Southwark. To the astronomer 
he is known for his invention of a portable quadrant , 
to the mathematician, for his Canon Triangulorum, 
the first printed table of artificial sines and tangents, 
to the physicist, for his discovery of the alteration in 
the variation of the compass; and to the surveyor, 
for the invention of the ' Gunter's chain,’ which is 
22 yards long with roo links, an instrument which 
uperseded the old measuring rods for land survey- 
ing and has remained in use until the present 
time During the latter part of his Ше he had 
chambers in Gresham College, Sir Thomas Gresham's 
famous old mansion in Bishopsgate Street, where 
forty years later the Royal Society held its first 
meetings. He died in the College, and was buried, 
like his contemporaries Gelhbrand and Foster, in 
St. Peter le Poor, a city church which has long since 
vanished. 


Sır Isaac NEWTON died on March 20, 1727, so that 
Sunday, March 20, 1927, will be the two-hundredth 
anniversary of his death А meeting to celebrate 
this bicentenary will be held under the auspices of 
the Yorkshire Branch of the Mathematical Association 
at Grantham, near which Newton was born, and in 
which he went to school The programme includes 
a scientific meeting on Saturday morning, March то, 
to be addressed by Sir J. J. Thomson, Master of 
Trinity College, Cambridge; Sir Frank Dyson, Astro- 
nomer Royal; Dr. J. Н. Jeans, Prof. С Н. Hardy, 
and Dr. Horace Lamb; who wil speak about 
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Newton’s work in physics, astronomy, mathematics, 
and mechanics. On the same day there will be a 
pigrimage to the house at Woolsthorpe where 
Newton was born, and a visit to Stoke Roch- 
ford. In the evening there will be a dinner at the 
George Hotel, Grantham, among the speakers at 
which will be Prof. Е. Т. Whittaker, Prof. Н. Н. 
Turner, and other distinguished men of science. 
A bicentenary sermon will be preached at the Parish 
Church, Grantham, on Sunday, March 20, by the 
Bishop of Birmingham. Detailed programmes will 
be issued in due course. Any one interested and 


desiring to take part in the meeting should write to- 


Mr. A. B. Oldfield, Rydal Villas, Crawshaw Avenue, 
Pudsey, near Leeds, or to Prof. S. Brodetsky, The 
University, Leeds. As the accommodation is very 
limited, application should be made as sarily as 


possible. 

THE British Science Guild recently instituted an 
annual lecture in commemoration of its founder, 
Sir Norman Lockyer, and the second of the series was 
delivered at the Goldsmiths’ Hall on November 22 
by Prof. julian Huxley, who took as his subject 
* Biology and Human Life." The lecture, which 
was delivered in the afternoon, attracted a crowded 
audience. Prof, Huxley prefaced his sketch of some 
industrial and social applications of biology .by а 
reminder that such applications do not constitute 
the primary motive of research in pure science, but 
must be regarded as a fortunate ‘by-product of the 
thirst for new knowledge After describing some of 
the more recent contributions of biology to the 
prevention of disease and to the art of healthy 
living, and some of 1ts applications to the extirpation 
of agricultural pests, Prof. Huxley made a strong 
plea for the fearless application -of ‘biological know- 
ledge to human population problems. The relative 
rates of increase of Ња more and the.less desirable 
groups within the species 1s so unfavourable to the 
,former that every one acquainted with the facts must 
agree as to the disastrous consequences of permitting. 
prejudice to obstruct practicable eugenic reforms. 
Such lectures do a valuable service to the community 
in bringing home to the educated layman the gravity 
of the issues at stake. 


Tus Council of the Royal Anthropological Institute 
has decided that two Rivers Memorial Medals shall 
be granted for the year 1926. Of these one has been 
awarded to Prof. Edward Westermarck in recog- 
nition of his researches on the customs and beliefs of 
the natives of Morocco. The other has been awarded 
to Dr. Alfred P. Mandslay ш recognition of his work 
of archeological exploration in Central America, 
which laid the foundations of our knowledge of the 
art and culture of the edrly inhabitants of that region 
апа provided the nucleus of the collections of Central 
American antiquities, small but in certain respects 
unrivalled, which are exhibited in our national 
museums. The Rivers Medal was founded in-memory 
of the late Dr. W. H. R. Rivers, who was president of 
the Royal Anthropological Institute at the time of 
his death, and is awarded for spécially meritorious 
anthropological work in the field. 
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THe new coal-treatment laboratory of the Mining 
Department of the University of Birmingham wag 
opened on November 25 by Lord Chelmsford, chair- 
man of the Central Committee of the Miners’ Welfare 
Fund (which has contributed 9400/. to the cost). _In 
this laboratory the whole subject of cleaning and 

grading of coal will be dealt with; but the main 
problem, the solution of which is to be sought, 13 the 
economic use of very small coal (of size & inch and 
less). The plant consists of screening devices, capable 
of dealing with twelve tons per hour, together with 
washing and pneumatic separating machines for 
separating the coal from shale and other dirt. There 
are also crushing and briquetting plants for producing 
pulverised fuel and briguettes. A furnace, in which 
pulverised fuel ıs used for raising steam, is fitted 


-with means for studying the processes and products 


of combustion (serving in effect as a large-scale 
calorimeter for pulveriged fuel). ‘There is, in addition, 
a special laboratory for the testing and analysis of 
the coal. The establishment of this coal-treatment 
laboratory is an important step in the application of 
scientific methods to the reduction of waste in the 
utilisation of coal. 


Ir will be noted with regret that Prof. Garstang’s 
resignation of the directorship of the Department of 
Antiquities at Jerusalem has been accepted by the 
High Commussioner. According to an announcement 
which appeared in the Timas of November 29, the 
resignation will take effect in December. As head of, 
the British School of Archwology in Palestine and 
director of the Department of Antiquities during the 
last seven years, Prof. Garstang has done a valuable 
work in placing archmological studies in Palestine on 
a satisfactory footing. He was largely responsible 


„Хот the formation of the Department of which he was 


the first director, he drafted the model Antiquities 
Ordinance, and organised the national and local 
museums. Prof. Garstang will now return to the 
University of Liverpool, of which he is Rankine 
professor of archzeology. 


. Ат в meeting of the Newcomen Society held at 
the Science Museum on November 24, Mr. J. W. Hull 
was elected president in succession to Mr. Rhys 
Jeninns. The annual report was read, and showed 
a satisfactory increase in membership, the Society 
claiming more than sixty members 1n America, where 
considerable interest is being taken in engineetiüg 
history. After the paseing of the report, а paper 
was read on ‘‘ High-Pressure Steam and the Work of 
the Perkins Family." Jacob Perkins, the founder of 
the well-known London firm, came from Massa- 
chusetts about a century ago. He made improve- 
ments in engraving machines for bank notes, etc., 
but is principally known as a pioneer in the use of 
Steam at very high pressures and of compound engines, 
and as the original inventor of the Uniflow engine, & 
type which has become popular during recent years. 
His work was carried on by his son Angier March 
Perkins, and grandson Loftus Perkins, and it was 
the latter who, forty-five yearB ago, fitted the little 
yacht Amihrace with triple expansion engines sup- 
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plied with steam at 350 lb. pressure, and drove her 
across the Atlantic. 


Tue twenty-fourth annual meeting of the Imperial 
Cancer Research Fund was held on November 23, 
the Duke of Bedford presiding. The yearly report 
showed a satisfactory financial position and gave.an 
account of sound progress ш the scientific work both 
in the laboratories at-Queen Square, London, and at 
the farm at Mill Hill. The investigations in hand 
arise mostly either from the discovery of Yamagiwa 
and Ichikawa that cancer can be easily produced 
experimentally by tar, or from the analysis by Gye 
of the factors concerned in its propagation Under 
the former heading Dr. Cramer has sbown that the 
systemic disturbance accompanying the absorption 
of autolysed normal tissues favours a cancerous 
response to'irritation. In the second field Dr. Begg 
has worked extensively with the Rous sarcoma and 
another foul tumour and has obtained results which 
are, on the whole, concordant with Gye’s experi- 
ments. Dr. Findlay is engaged with the inoculable 
warts of man and the dog and the somewhat similar 
growths of fowl-pox and pigeon-pox. Taking the 
work all round, ıt 18 evident that the Fund continues 
to consolidate our knowledge of the nature of cancer, 
and that the admirable foundation of good work laid 
by Dr. E. F- Bashford is being carried on in the 
same tradition by Dr. J. А. Murray. One suspects 
that the relatively small size of the organisation has 
had a good deal to do with its success: it admits of 
а degree of co-operation which would be impossible 
1n & larger establishment. 


THE paper on rural electrification in Sweden 
read to the Institution of Electrical Engineers on 
November 18 was both interesting and instructive. 
The population of Sweden which earns its livelihood 
by industry 18 now at least three times greater than it 
was іп 1920. Опе reason for this 1s the rapid develop- 
ment of technical engineering. Smiths and wood 
carvers, having experienced the benefits which accrue 
from electnc power, have extended their small 
handicraft workshops into prosperous factories em- 
ploying many workmen. The agricultural industry 
has failed to attract the best man power This has 
had grave financial consequences. Cheap electrical 
power is now almost a necessity ın the rural.districts. 
An attempt was recently made to connect ар the 
important hydro-electric stations in Sweden into а 
State-controlled system. Dr. Ekstrom stated that 
he is glad that this scheme never materialised. At 
present the northern area is being developed under 
a State scheme, whilst the southern portion of Sweden 
19 ın the hands of a private company The large 
power stations are all planned for ultimate inter- 
connexion by means of 220,000 volt mains. At 
present the southern company transuuts from its 
power stations at 50,000 volts. This is stepped down 
to 20,000 volts for country lines and to бооо volts 
for town supplies. By means of a 50,000 volt 
submarine cable across the Sound, the company also 
co-operates with Copenhagen in supplying electric 
‘power in Denmark. The importance of standardising 
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the systems of wiring used on farms and the necessity 
of only using good insulating material were insisted on. 
Electric coolang 1s popular, and attempts are being 
made to standardise the sizes of the electric motors 
used ın farming operations.- 

Іт was appropriate that the first annual Malcolm 
Morris Memorial Lecture, which was delivered by 
Prof. Н. J Fleure in the hall of the Royal Society of 
Medicine on November 15, should have dealt with 
racial characters of the human skin and racial types 
ın relation to disease, ın view of the interest of that 
great physician in health problems connected with 
the skin Prof. Fleure pointed out the importance 
of the investigation by both medical men and anthro- 
pologists of the diversities of human skin, and sug- 
gested that it might give clues to many other racial 
characters as well as to health problems. In dealing 
with his own thesis, Prof. Fleure sought to show in 
an ably developed argument that, while the fact that 
physiological efficiency 18 greatest under cool tem- 
perate conditions suggested that modern types of 
man originated in a zone with that type of climate, 
dispersions from this zone toward the southern desert 
ínnge of Afnca or the cold northern areas have 
brought about vanations of skin character in pig- 
mentation and growth of hair, and vascularity— 
speciahsations affecting heat loss. The high meta- 
bolism and the fair skin of northern Europeans limit 
the possibilities of their adaptation to tropical climates. 
In the cold plateau of central Asia, man developed 
specialisations to meet the long period of severe 
dry cold. America ‘received the bulk of its ab- 
original population in drafts from north-east Asia. 
Consequently the American Indians have the modi- 
fications of the type of skin which were developed in 
central Asia. Bates noted that the Amazonians 
were ill adapted to the conditions of steamy heat in 
which they lived 

Ат the fifth annual general meeting of the fellows 
of the National Institute of Agricultural Botany at 
Cambridge on November 25, the chairman of the 
Council, Mr. W. Hasler, presented the seventh annual 
report and accounts. Papers were read by Dr. E. S. 
Beaven and Mr. F. L. Engledow Dr Beaven,spealong 
on “ Field Trials of Cereals," stated that operations 
have been extended to field trials of vaneties already 
in cultivation. The ments of the many ‘new’ 
varieties of cereals cannot be adequately tested by 
individual growers. The difference in value between 
two races of the same cereal, taking both yield and 
quality into account, often amounts to more than 20 per 
cent. One per cent. only added to the value of the 
cereal crops of Great Britain 1s equal to more than 
half а millon of money per annum, and the cost of 
field trials is a negligible fraction of this amount. It 
is comparatively easy to sort out the distinctly in- 
ferior varieties. A variety which gives both low 
yield and inferior quality compared with others at 
four widely separated stations ın two successive years 
is set down as of Jess than average value; if nothing 
more than this resulted from the trials they would be 
justified. Mr. Е.І. Engledow spoke on '' The Problem 
of the Adaptation of Varieties.”  Hesaid thata great 
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advance would attend the elimination of the worst 
varieties and the concentration of the best in localities 
most suited to them. The Institute's trials now 
offer a means of identifying the worst and the best ; 
progress 15, however, only possible when the best 
varieties only are grown. Quality helps to determine 
monetary value per acre and constitutes a separate 
problem of adaptation. English wheats are used for 
bread, biscuits, poultry, pudding and cake flours, and 
prepared breakfast foods. The exact adaptation of 
the separate varieties to those several purposes needs 
more careful study. А 


Dr. Е. А. PickwonTH has been appointed to 
succeed the late Sir Frederick Mott as honorary 
director of the Joint Board of Research for Mental 
Disease, Birmingham. Dr. Pickworth was laboratory 
director at the Hollymoor Mental Institution under 
Sir Frederick, and has also had ехрепепсе in research 
1n biochemistry 

Mr. NEVILLE CHAMBERLAIN, Minister of Health, 
will preside at the re-opening on December 8 at 
3.15 Р.М. of the Wellcome Bureau of Scientific 
Research and the Museum of Medical Science at 
25-28 Endsleigh Gardens, London, W.C.1. Sir 
Walter Fletcher, Secretary of the Medical Research 
Council, will deliver an address on “Research and 
Citizenship " after the opening ceremony has been 
performed, and the Burean and Museum will then 
be open for inspection. 


At the annual general meeting of the Royal 
Geological Society of Cornwall at Penzance, held on 
November 25, the William Bolitho Gold Medal was 
presented to Dr. R. H. Rastall for his researches in 
the geology of ore deposits. The presentation was 
made by Mr. J. C. Willams, Lord-Lieutenant of 
Cornwall, who 1з president of the Society for the 
period 1926-28. Among the papers read at the 
meeting was one by Dr. Rastall on “ The Zonary 
Structure of the Earth." The retring president, 
Mr. F. J. Stephens, gave an address on the geotectonics 
of Cornwall. 


Тнк Philadelphia meeting of the American Associa- 
tion for the Advancement of Science will be held on 
December 27-]anuary i This will be the fifth 

- occasion when the Association has met in Phila- 
delphia. Meetings will be held in the University of 
Pennsylvania, and a general science exhibition is being 
arranged in the Weightman Hall, which is the gym- 
nasium of the University. Reduced passenger rates 
will be available from all parts of the United States 
and from the eastern parts of Canada. The general 
chairman of the local committee for the meeting is 
Dr. C. E. M'Clung, Zoological Buildings, University 
of Pennsylvania, Philadelphia. 

Тнв annual report of the Raffles Museum, Singapore, 
for 1925, by the director, C. Boden Kloss, reports 
satisfactory progress and an increased number of 
visitors. The accessions include a Malayan cow 
elephant, an example of the squirrel Giyphotes 
ижи Thomas, hitherto known only from the type- 





specimen, and the rare flying squirrel Рейпоњуѕ - 


vordermanni. Eighteen papers on materiál in the 
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Museum were published, and there is a lst of 28 
specialists co-operating in this work. 

Тнк Ministry of Agriculture and Fisheries has 
published а leaflet (No. 149) on bacillary white 
diarrhoea of chicks, The disease, which is caused by 
a micro-organism Bacillus pullorum, is essentially one. 
of artificial incubation and may cause considerable 
mortahty within a few days of hatching. Full par- 
ticulars are given respecting the disease and its 
prevention. The Ministry is prepared to undertake 
post-mortem examinations and agglutination tests for 
moderate fees if the carcase or a specumen of blood 18 
sent to its laboratory, New Haw, Weybridge. 

Тнк Survey of India has published its General 
Report and its Report on Map Publication and Office 
Work for 1924-25. A summary of the progresa of 
topographical surveys shows that 44,317 square mules 
were surveyed during the year, leaving a balance of 
about one million square miles still to be done, About 
half of this balance will probably be surveyed on the 
half-inch or smaller scales. Of the modern topo- 
graphical maps of India, about one-third each of the 
total number of one-inch and halfanch sheets are now 
published. Practically the whole of India, much of 
Burma, and most of Baluchistan, Afghanistan, and 
Persia are now completed оп the scale of т to 1,000,000 
In the International Map on the one million scale 
good progress 13 being made. The output of general 
and special maps for various purposes was consider- 
able. The Map Publication Report contains index 
sheets for the various issues, n 


Tue International Health Board of the Rockefeller 
Foundation has recently issued its annual report for 
1925. Assistance was given to public health enter- 
pases of vanous types in ninety-eeven States and 
countries. It participated in infection and sanitation 
surveys, operations for the control of yellow fever, 
hookworm disease, and malaria, county and rural 
health work, the development of special divisions of 
public health services, and the establishment and 
maintenance of schools and institutions of hygiene 
and public health. It also provided 197 fellowships 
for training ın public héalth, and contributed funds 
to the Health Section’ of the League of Nations. 
The report contams illustrated articles on.the cam- 
paigns against hookworm disease, malaria, and yellow 
fever, and on other subjects. The expenditure for 
the year amounted to about 630,000/. 


We have received from Messrs. Ogilvy and Co. 
(20 Mortumer Street, М.І) the second edition of their 
catalogue of mucroscopical illuminating apparatus. 
Many types of lampe are listed, ranging from a simple 
electric lamp with shade for ordinary laboratory routine 
work to an elaborate research model, and a quartz 
mercury vapour lamp illuminator on a new principle, 
not exhausted of air, both of which are expensivb 
items. Several ingenious and new illuminators are 
included. 


APPLICATIONS are invited for the following ap- 
pointments, on or before the dates mentioned :—А. 
senior chemist under the Northern Coke Research 
Committee at Armstrong College—Prof. H. V. A. 
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Briscoe, Armstrong College, Newcastle-upon-Tyne 
‘December 6). А full-time secretary of the Institute 
of Physics—The Pree:dent, Institute of Physics, с/о 
Royal Institution, Albemarle Street, W.1 (December 
x4). A junior assistant in the engineering department 
af the National Physical Laboratory—The Director, 
National Physical Laboratory, Teddington (December 
X5). А livestock officer and 7 assistant inspectors 
ander the Ministry of Agriculture and Fuisheries— 
The Secretary, Ministry of Agriculture and Fisheries, 
co Whitehall Place, $.W.1 (December 20). A professor 
f pathology and a professor of bacteriology in the 
Jniversity of Cairo—Sir H. J. Waring, 37 Wimpole 
treet, W І (December 23). А physicist to the 
Dominion Laboratory, Wellington, New Zealand— 
The High Commissioner for New Zealand, 415 Strand, 
W.C.2 (December 24). An organiser of agricultural 
sducation for the county of Wilts—The Clerk of 
he County Council, County Offices, Trowbridge 
December 28). А director of tubercular research 
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in the University of Melbourne—The Agent-General 
for Victona, Victona House, Melbourne Place, Strand, 
W.C.2 (February 1). А senior lecturer in natural philo- 
sophy in the University of Melbourne — The Regis- 
trar, University of Melbourne, Melbourne, Victona 
(February 14). A head of the electrical engineering 
department of the St. Helens Municipal Technical 
School—The Secretary for Education, Education 
Office, St. Helens. A lecturer in pharmacy and 
cbemistry at the Portsmouth Municipal College—The 
Secretary, Offices for Higher Education, Municipal 
College, Portsmouth. Anassistant dairy bactenologist 
at the University of Bnstol— The Registrar, The 
University, Bristol. An assistant instructor and 
lecturer in dairying at the British Dairy Institute, 
Reading—The Registrar, The University, Reading. 
A junior assistant chemist under the Directorate of 
Explosives Research of the Research Department, 
Woolwich — The Chief Superintendent, Research 
Department, Woolwich, S.E 18. 


Our Astronomical Column. 


CoxETS.—The following 
"omas Sola is from Mr, С. 


hemeris for ob of comet 
erton's elements : 


RA N Ded log r kw X 
дес. 7 2h 281 418 9? 32’ 02931 0°0351 
„тт 2 26 36 IO 4 0:2909 O-0411 
n» I5 2 25 17 IO 4I 0:2886 0-0484 
» 19 2 24 36 II 20 0:2864 0:0564 


The comet crosses the meridian at about 9 р.м. at 
. considerable altitude. 

Mr. G. Neujmin gives the following ephemeris for 
s of his comet in B Z. No 41: 


RA jog r log ^ 
ес. 7  IrIha44-8m 5° 4o’N 0-159 0:078 
» II II 56:5 3 48 
» I5 12 82 I 53N. O-I4I 0-056 
» 19 I2 19:8 о 48. 
» 243 12 31:4 2 38. 0:135 0:017 


Prof. С. van Biesbroeck, assisted by Мг О. Struve, 
лаз made a fine senes of cometary observations at 
he Yerkes Observatory. Comets Orkisz, Borrelly, 
Faye, and van Biesbroeck were all observed for 
several months in 1926. The prolonged observation 
of Orkisz will settle the question of its deviation from 
x parabohe orbit (Astr. Jour, No 872). 


SPIRAL Nesuta# —Dr. С. E. Hale contnbutes an 
oteresting article to the September number of 
seribner’s Maganne, entitled “Beyond the Milky 
Nay,” in which the character of spiral nebulae is 
discussed. The conflict between the distances of 
hese objects suggested, on one hand by van Maanen's 
neasurements of internal motion, and on the other 
ry Hubble's observations of Cepheid variables, is 
described, but no final conclusion 1s drawn The 
йз{апсез indicated are respectively of the order of 
4000 to 30,000 light years and 1,000,000 light years. 
Vith regard to the possibility of systematic error in 
тап Maanen's measurements, Dr. Hale says: '' As 
гап Maanen 13 uns in his skill ın measurement, 
here can be no doubt of the existence of some 
orm of displacement, It 1s difficult to conceive of 
ystematic photographic or instrumental differences 
tween the old and new plates which would always 
ive an outward motion along the arms of a spiral, 
nd the question remains whether the displacements 
an be accounted for by some other obscure source 
f error. Аз matters stand, van Maanen's conclusions 
8 to the distance and dimensions of the spirals are 
adically different from those of Curtis and Hubble, 
nd much work may be needed to clear up the dis- 
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crepancy." In the concluding paragraphs of the 
article, reference is made to the suggestion of Mulikan 
and Jeans that the recently discovered penetrating 
cosmic rays may originate in spiral nebula. 


SoLAR RADIATION AND WEATHER FORECASTING.— 
An article bearing this title 1з contributed by C Е 
Marvin and Н. Н. Kimball, of .the U.S. Weather 
Bureau, in the September number of the Journal of 
the Franklin Institute. Methods of observing the solar 
constant are first given, and the various forms of 
pyrhehometers are described, including the pyrano- 
meter, an instrument developed by the Smi nian 
Institution in 1920, which, in combination with the 
bolometer, has proved most successful. The observed. 


values of the solar constant are then discussed, 


from the point of view of the probable 
errors oh observation. Two graphs are n to show 
that the probable vanation of the determinations has 
Чеге тош t1:3 per cent (earhest efforts t 3:0 
per cent) to t0o:5 ү cent. after the introduction of 
the pyranometer rom the nature of the scatter of 
Calama observations, it ıs concluded that it 19 ım- 
possible to determine whether solar vanabulity, 
atmosphenc variability, or errors of observing are 
the predominating cause, in fact that “such solar 
vanabihty as exists 1s submerged in the errors of 
determination.” Аз regards forecasting, the 1mport- 
ant question 1з whether an apparent fluctuation in 
the sun's total thermal en of less than 0:5 per 
cent. can constitute & scientific basis foz short- or 
long-range weather forecasting The authors give 
their reasons for behe that the weight assignable 
to solar variabihty as a factor in the pa the 
weather is almost vanishingly small. Н. Н. Clayton's 
forecasts made with the help of solar constant values 
do not, they claim, show a marked increase iq 

revision їп the forecasting of temperatures for New 

Ork, as compared with those made at the Weather 
Bureau from a superficial examination of weather 
maps alone While at variance with the conclusions 
drawn by Dr. Abbot from the Smithsonian observa- 
tions, the authors comment upon the great importance 
of his contributions to the subject of solar radiation 
and atmospheric absorption. 

It may be recalled that a recent paper of Dr. 
Abbot's, dealing with the observations of the solar 
constant and their correlation with sunspot data, 
appeared in the Monthly Weather Review for May 
1926 (see also NATURE, August 21, p. 280). 
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Research Items. 


THE Сновт Dance RELIGION AMONG THE Ромо 
OF CALIFORNIA —In the course of a study entitled 
“ Pomo Folkways,” by Edwin M Loeb, which 1s 
published as vol. 19, No. 2, of the University of Cah- 
forma Pubhcahons im American Archaæology and 
Ethnology, reference is made to the effect of the ın- 
troduction of the modern ghost dance among the 
Pomo, on their own rehgious esoteric cult and ghost 
dance. The Pomo are a typical central Cahfornian 
Indian le, sedentary, living 1n small villages in а 
coastal and an inland group, among whom the arts, 
sreping basketry, were sli Шу Чер. Th 
depended on the chase and fruits and roots for food. 
It may be noted in as an interesting fact that 
the баа part of the information concerning them 
has obtained from а Pomo who had devoted 
himself to ethnographical studies and made а living 
by passing on the information thus obtained. The 
native Pomo ghost dance had as its essentials the use 
of the bull-roarer, the impersonation of ghosts and 
clowns, the usé of semi-masks, the '' death and re- 
surrection " initiation, and mutilation by cutting. 
The modern port dance religion arose among the 
northern Pai Ute of Nevada about 1870, travelled 
west and entered California: from the north. It 
reached the Pomo from the Patwin in 1872, when it 
extinguished the Pomo dance and Kuksu 
religion, though both supphed material for fhe new 
cult. The desire for the return of the déad which 
underlay Pomo culture now became an essential of 
the new cult. The new religion supphed a ''big 
head " dance and в pole ceremony. е old secret 
society also died away The priests of the new cult, 
insteád of acquiring office by inheritance or long 
instruction, as in the old, were summoned by some 
unknown person or some one recently deceased, who 
appeared to them 1n а dream and instructed them in 

e-ceremonial All the ceremonial was supposed 
to have been received in this wa ишы Г 
been installed лп the beginning oi the world, as was 
held in the old ghost dance ceremony. | 


THE AURIGNACIAN HUMAN FIGURE FROM THE 
CAVERNE DAVID, CABRARET —An interesting example 
of the application of technical knowledge to the 
interpretation of a palwolithic engraving is furnished 
by a critiasm of М. Н. Breuil's description of the 
male human figure of Auri pem M ound in the 
Caverne David at Cabraret (Lot) which is contributed 
by Prof. К Anthony of to the Bull. .Sociid 
d Anihropologiís de Parts, 7* Sér. T., 5, Fasc. 1-3. 
The figure in question hes on 1ts back and, as described 
by M Breui, apart from certain adjuncts which need 
not be mentioned, the chief characteristics are the 
indefinite character of the head, the extraordinary 
outhne of chest and abdomen, which are abnormally 
expanded, although in the case of the latter a second 
outhne 1s shown which 1s nearly flat and terminates 
in the genitala, and a sharply defined ‘slender waist- 
line between chest and abdomen. Three women are 
shown near as if approaching the body. M. Boule 
interprets the drawing either as a representation of 
а man who has been killed, and the women approach- 
ing as mourners, or an initiation scene. Prof. 
Anthony, ing the e ing from the point of 
view bt a е olere a different interpreta: 
tion. The most important element 1s the phallns, 
but so far from the representation of com- 
plete genitalia, the wing represents three succes- 
81ve Uni Mud e states. Viewed in the hght of 
this conclusion, it 1s 8 that the drawing is a 
representation of a coitus in which the abnormal 
curves are feminine. The peculiar and apparently 
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ill-drawn lines of the man’s haunch and leg are due 
to muscular contraction natural ın such conditions. 
If Prof. Anthony's in tion be correct, it is an 
addition to a me not without um ce for the 
Vedi ae representation of the human figure 
in lithic art, and serves further to emphasise the 
artists accurate representation of -detal in the 
attention given to the muscular curves. 


Ѕсоттізн Marine BioLoev.—The: annual report 
for the Scottish Marine Biological Association give» 
a short account of its activities for the year 1925-26. 
It opan with a note of et on the. death of f. 
J. Е. Gemmull, and we welcome the suggestion that 
some useful form of memorial should raised to 
facilitate the carrying out of research in the laborato 
to which he was so attached. The lines of 
followed by the Association during 1925-26 are 
noteworthy for the co-o tion between the two 
permanent workers, Mr. А. P. Orr, who has worked 
on the seasonal chemical and physical changes of the 
water in the Clyde sea area, and Miss S. 
who has studied the seasonal vanations in the phyto- 
plankton in the same region. The changes in the 
amounts of phosphate in solution in the sea-water of 
Loch Stnven, which has been visited at weekly and 
fortnightly intervals this year, show ing correla- 
tions with the seasonal fluctuations in the abundance 
of phytoplankton in the different water layers. 
Their work has, in fact, produced a confirmation .of 
the generalised theories put forward by Atkins as a 
дем А of his researches at Plymouth, ue сл 
evidence of phytoplankton ев no g been 
obtained in that locality. Tho Мшрог Station has 
accommodated sevenfeen research workers from 
other parts of Great Britain in the period under 
review, as a result of. which two important papers by 
Mr. G. S. Carter on '' The Control of the Velar Ciliam 
of the Nudibranch Veliger ” and by Mr. J. Gray on the 
mechanism of cell division, have y been 
published. Mr. R. Macdonald has worked for a year 
at the laboratory on the life-history of Meganych- 
phanes norvegica, an important constituent of the 
food of many fish. The superintendent,’ Mr. R 
Elmhirst, is to be congratulated on a successful year. 


ORGANIC MATTER IN LAKE WaTER.—For a number 
of investigations have been prosecuted b 
Prof Birge and several co-workers concerning bx 
the organic life and the physical and chemical 
conditions in American Lakes. Among the most 
interesting studies have been the ous reports 
dealing with annual variations in the amount of 
organic matter, including that organised into plants 
and animals or existing as organic debris, and the 


substances in solution. Observations concerning 
the latter are dealt with in the latest re on these 
c Matter in е Water.” 


allay cum (^ The 
By Е. A. Birge and C. Juday Proc. U. S, Nat. Acad. 
Ses , vol. 12, pp. 515-519, August 1926). The water of 
Lake Mendota conns a standıng crop of Fe] 
15 milligrams litre of organic matter in solution, 
A amount copmiiérabl in excess of that found in 
the plankton and hig aquatic plants. Besides 
carbohydrates and fats, it consists of nitrogenous 
compounds which yield the amino acids indispensable 
in Da such as tryptophane, cystine, tyrosine, 
histidene, and e. The dissolved organic matter 
of lake water, if ıt 18 to Dae by amount and 
chemical composition, constitutes а potential food 
supply for aquatic animal life several times as large 
as that offered by tbe plankton. "Whether such foodi 
substances in solution can be utilised directly by 


, 
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«quatic animals is controversial and awaits further 
avestgaton. Indirectly, it doubtless nourishes 
yactena which are the Koa of protozoa, and these, 
= turn, nourish higher animals. i 


BRITISH BARK-BBETLES — Forestry Commission 
Jullehn No 8 deals with British bark-beetles, which 
orm a group of ınsects closely associated with oey 
rractice t 15 the outcome of several years’ wor 
and first-hand study of these insects by Dr J. W. 
“їапго, the author of this bulletin. uch that is 
mown concerning bark-beetles 1з to be found in 
yerman periodicals and text-books and for this 
*ason 13 not readily accessible to those concerned 
vith forestry problems in Great Britun Dr. Munro 
аз made copious use of this information and, by 
adding personal observations of his own, has produced 
«n illustrated brochure of great value to foresters and 
also to the general entomologist In addition to 
ыыы, an account of the chief facts of the biology 
X bark-beetles, he also gives useful k to their 
dentification and accounts of each individual species. 
n Britain, all the bark-beetles prefer suppressed, 
633 vigorous, and felled trees to healthy trees for 
weeding. The majority of such insects are second 
memies the attacks of which are associated wit 
idverse influences The inter-relations between the 
^rk-beetles and influences inimical to the proper 
тоу of trees is the prime feature of bark-beetle 
xonomy. In modern forestry practice the most 
portant factors contmbuting to the increase of 
vark-beetles are the ms of pure, that is, unmixed, 
orest planting and of clear-feling In forests 
omposed of several species of conifers, or of conifers 
nd broad-leaved trees intermixed, such beetle out- 
weaks seldom become severe. Under the shelter- 
rood obe, the danger of increase of these beetles 
з rare, but in clear-felling of pure woods in large areas, 
-ark-beetle attacks supervene unless adequate pre- 
autions are taken. 


SEX-LINKED INHERITANCE IN FowLs.—The fact of 
ex-hnked inheritance in poultty is being put to 
Tactical use in the determination of the sex of young 
hicks. A recent bulletin by Prof. Punnett (Mis- 
ellaneous Publications, No. 55, i of hen 
ulture and Fisheries) explains the method in simple 
inguage. Three pairs of easily distinguishable sex- 
nked characters may be used: (1) silver ог gold 
round colour of peer (2) barred or unbarred 
lumage; (3) hght or k yellow shank colour. 
« hen, for example, of any silver breed, such as 
ight Sussex, transmits silver (which is dominant) 
э her sons and gold to her daughters, whereas a 
aver cock transmits silver to all his offspring Hence 
1 а cross between a Light Sussex hen and a Red 
ussex cock the sex of the chicks can be determined 
y the down colour at the time of hatching. The 
ame apples to all crosses between a hen of silver 
reed such as Silver Campines, Wyandottes, and 
Iamburghs as well as Dorkings and on Faverolles 
nd a cock of any gold breed such as Brown трон, 
adan Game, Buff ington, etc. But when a 
reed, 6g Campines, with heavy dark markings is 
sed, Ње down colour of the chicks 18 more difficult 
> distinguish. Similarly when a Plymouth Rock 
an is mated with a Minorca cock, the male chicks 
1ll be barred and the females black When a White 
#ghorn hen is mated with a dark-shanked breed 
1e cockerels have hght shanks and the pullets dark, 
ut this distinction 1s not always clear in other 
соззев. 


Facrors or THE SEX CHROMOSOMES IN FowLs.— 
recent paper by Serebrovsky and Wasana (Journ. 
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of Geneitcs, vol 17, No. 2) carnes further the knowledge 
of sex-linked characters in fowls. Crossing-over 
between sex-linked factors has been observed in 
various cases, and the various percentages of cross- 
overs between the different pairs of sex-linked factors 
are used to construct а chromosome map of the sex 
chromosomes Jn addition to the three pairs of 
factors mentioned in the note above on sex-linked 


-inheritance in fowls, a fourth has been studied 


which inhibits the rate of feathering in chicks, and a 
fifth—spanghng-—4s receiving attention It 1з sug- 
gested that the order of the genes in the sex chromo- 
some ıs barring yellow legs, silver and late feathering, 
but the percentages of cross-overs are not all consistent 
with this conclusion, and other sex-linked characters 
are being sought to test these results. 


EFFECT OF X-rays ON VICIA FABA.—H Komuro, 
in Jour. Coll. Agric. Imp. Univ Tokyo; vol 8, No. 2, 
gives a historical résumé of earlier work with X-rays 
on plant growth, and details his own experiments on 
Viera faba Не concludes that irradiation эв harmful 
in all circumstances, the degree of injury being 
correlated with the water content of the seeds, 
checking of growth being caused by the dose of rays 
in inverse proportion to the water content With 
high doses, development is not stopped immediately 
but germination occurs and the growth below ground 
reaches the same stage as with seeds of the same 
initial water content: to lower irradiation. 
It was noticeable that when the dose of X-rays 
exceeds a certain limit, varying with the water content 
of the seed at the time of irradiation, it does not 
induce а visible difference in the degree of injury 
proportional to the dose Мо acceleration of germina- 
tion was obtained by treating air-dned seeds with 
rays of 7H-15H, and re ation occurred with 
increasing doses both with air-dried (14 per cent. 
water content) and steeped seeds (57 per cent. water 
content). Germination 13 not affected if the seed 
coat is removed, the plumule and radicle being 
equally influenced by the rays whether the seed coat 
is present or not. The sprouting of air-dried ir- 
radiated seeds is delayed more than that of steeped 
irradiated ones for the same doses, probably because 
the latter, with & large water content, are more 
stimulated than the former containing less water. 
No anatomical differences were observed in the 
mesophyll of leaves of plants with different treatments 
of rays, but there was less chlorophyll 1n the plant 
treated with high doses (80H and оН), so that they 
appeared yellowish ın comparison with the controls. 


PLEISTOCENE AND TERTIARY MOLLUSCA OF JAPAN. 
—A few months ago we had the pleasure of record- 
ing the publication by Prof. Matajiro Yoko а 
of six papers on the Tertary mollusca of Japan 
(NATURE, Sept. 11, 1926, pp. 389-90). Six further 

ers by the same eminent mtologist are now 

ore us (Jour. Coll. Sci Umu. Tokyo, vols 44 and 45). 
These treat of the Pleistocene '' Mollusca from the 
Coral-bed of Ажа”, “On some [Upper Phocene] 
fossil Shells from the Island of Saishü in the Strait of 
Tsusima ” ; “ Tertiary [Phocene] Mollusca from 
Dainichi in Tötöm:”, and three papers on the 
“ Molluscan remains [Phocene and сезе] from 
the ... Jé-Ban Coal-field." Each paper з pre- 
ceded by a brief but very clear introduction discussing 
the topography and logy of the area in question, 
will a hsc of the foss , while the main part contains 
the descriptions of the es, very many of which 
are regarded as new, followed by plates of figures. 


FrLow past A ROTATING CYLINDER.— The Flettner 
rotor ship has brought before the public one practical 
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method of utilising the s к rües of of standard lamps of which the rated voltage 1s knowm 
linder in a d. “The шлш косы It was found that the machine enabled lamps + 


е cyhnder has been studied ın various laboratories 
In a short paper by Relf and Lavender (Aeronautical 
Research Committee: R. and M тоо) London: 
Н М. Stationery Office, 9d ue a visual study of the 
flow of water past a rotating cylinder 1s made. While 
the results are purely qualitative, the photographs 
Bong out clearly the extent to which the circulation of 
the fluid increases with rotational speed of the cylinder. 
While the proximity of the water channel walls 
interfere with the free flow of the hquid, the photo- 
graphs make ıt a that at high rotational speeds 
an unsteady state of flow maintains. 


Sorr X-rays —Various improvements in the 
technique of the measurement of soft X-rays are 
described in & Гре by К T Compton and C. Н. 
Thomas (Phys. Rev., October 1926). The soft X-rays 
generated were detected by their photoelectric action. 
A system of gauges was used to prevent ions from 
reaching the detecting plate, and the range of voltage 
applied to these gauges was carefully studied. The 

ermionic and photoelectric currents, J and E, were 
measured by balanced methods in which the full 
scales of the instruments were employed to determine 
the current mcrements resulting from small changes 
in the voltage applied to the tube Тһе latter 
changes were also measured by a similar balanced 
method The experimental observations thus made 
were so precise that the critical potentials were 
determined from curves in which the second differences 
in the ratio E/I were plotted against the voltage 
In this manner any discontinuiües were rendered 
much more marked than in previous methods The 
operation of the tube was tested by exammng the 
critical potentials for an iron target which had been 
used in previous experiments. e new methods of 
plotting were used in the examination of the critical 
Bp чы of carbon and copper, 62 critical potentials 

ing found for carbon in the range o to 160 volts, 
and 31 critical potentials for copper in the range 
from 65 to 280 volts, which had not been pre- 
viously investigated for fine structure. The authors 
indicate the need for direct spectroscopic work on 
the spectra from solid targets in this low voltage 
region. 


RATING INCANDESCENT LAMPS —Much attention 
has recently been given to methods of photo-electric 
colour matching, as greater sensitivity and higher 
accuracy are obtained in this way than by the 
ordinary visual methods In the November number 
of the Journal of Scvenhfic Insirumenis, N.R Campbell 
and C. G Eden, of the С EC Research Laboratories 
at Wembley, describe a machine based on a photo- 
electric method for determining the voltage at which 
incandescent lamps wil burn with а prescribed 
efficiency. In practice it 18 rarely n to deter- 
mune this voltage with the highest accuracy, but it 
18 of great commercial importance to be able to deter- 
mune ıt rapidly with a maximum inaccuracy of about 
2 per cent e speed is limited by three factors 
the period required to make an estimate of the photo- 
electric balance, the period required to introduce the 
lamp into the photometer, and the penod required 
for the lamp to take up a steady state Thus last 
pericd depends on таа the lamp has been aged 
or not previous to the test. If the lamp 1s burnt for 
the first time it may be so long as з minutes The 
electrometer used is a Lindemann quartz needle 
instrument made by the Cambridge Instrument 
Co., Ltd , which hails very quickly and has a very 
stable zero. The machine is calibrated by the use 
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be rated with a mean error 1n-volts of about ог pe 
cent at the rate of about 200 Jamps per hour. If th 
machine were modified so as to make certain of th: 
motions automatic, so that all the operator had t» 
do was to insert and remove the lamps and watch 
the deflexions of the electrometer, nearly double th 
speed could be obtained. 


Direct READING WAVE-LENGTH SPECTROMETERS 
—Messrs. Bellingham and Stanley, Ltd , have recent 
added to their catalogue of spectroscopic apparatu 
a description of two instruments exhibiting nove 
features. А direct reading wave-length spectro 
meter 18 now available, mounted on a stand ın suck 
a way that it can be used in the horizontal or vertica 
position or tilted to any convenient angle The prisn 
18 of the usual constant deviation form, and 18 rotatex 
by а micrometer screw to which is attached а large 
divided drum-head on which the толпе ва m 
the spectrum lines can be read. The second piece 
of apparatus 18 & visual wave-length spectrometer fo 
ultra-violet light. The light enters by a slit, is sen 
by a quartz reflecting prism to a quartz mirror, anc 
thence in a parallel beam to a reflecting quartz half 

nsm where the dispersion takes place he issuin, 
сат is then reflected by another quartz mirror to! 
fluorescent screen adjacent to a wave-length scale 
where it 15 viewed by an eyepiece. The instrumen 
13 very com , and а large screen зз attached t 
shield the observer from the ultra-violet radiation 
It 1з said to be of considerable use for the examinatio: 
of the lamps used in actino-therapy. The Universe 
spectroscope constructed by this firm has recentl 
been improved and the price considerably reduced. 


loNISATION POTENTIAL AND THE PERIODIC SYSTEM 
—The бамайа Chimica Паһама for August contar 
а paper by Rolla апа Piccardi 1n which some relation 
between the ionisation potential of elements and them 
position in the Periodic System are discussed. It » 
shown that non-metals have high 1onisation potential: 
metals low ionisation potentials, and metalloids poten 
tials of medium value. The iorisation potential 1з 
odic function of the atomic number; it 18 
unction of the atomic structure 1n general and of th 
peripheral structure ın particular, and 18 ın quantte 
tive relation to the chemical character of the elemen 
A curve showing the periodic character of the 10nis 
tion potential is given, which resembles the well-know 
Lothar Meyer atomic volume curve. 


ISOLATION OF ILLINIUM.—Since the ap nce c 
a paper by Harris, Hopkins, and Yntema in the Jun 
1ssue of the Journal of the American Chemical Societ 
on the 1solation of ulinium, a new element with atomi 
numbér 61, а preliminary note describing some inde 
pendent research on this element has been publishe 
in the Gazzetta Chimica Itahana for Jury by L. Roll 
and L. Fernandes Starting in 1922, by Jüne 192 
they had obtained strong evidence for its se tio 
from a specimen of didymium earth from Brazha 
monazite sand, but they refrained from pubhshin 
their results because of the small quantity of substanc 
at their disposal. With a larger amount of materia 
and using an umproved method of fractionaton, afte 
about 3000 complete crystalhsations they arnved a 
a residue rich in samanum possessing an absorptio» 
spectrum in which the peculiarities observed ın 192 
were greatly accentuated. A thorough examinatio» 
of the emission and absorption of this fractio: 
was 1D progress when the work of the American chemist 


appeared. 
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Anniversary Meeting of the Royal Society. 


IN bis presidential address to the Royal Society 

delivered on November 30, Sir Ernest Rutherford 
referred to the deaths of mxteen fellows and one 
foreign member of the Society, several of whom were 
distinguished workers ın the field of genera] biology 
and pathology. Sir Ernest then remarked on the 
improvement in international scientific co-operation 
which is marked by the unanimous resolution passed 
&t the recent Brussels meeting of the International 
Research Council inviting the Central European 
Powers to full membership of the Council. Another 
event of importance oa the year was the 
gift, by Mr. A. A. Campbell Swinton, of 1ooo/. for a 
und for other than directly scientific purposes The 
donor expreased the hope that others may be induced 
to subscribe to this fund so that the income may іп 
time become sufficient for general p ; 

Continuing, Sir Ernest gave a brief account of 
recent striking advances in radio communication, and 
referred to the many avenues of research which are 
being opened up by the study of the propagation of 
electric waves over the earth lees p. 809). 


Presentation of Medals. 


THE COPLEY MEDAL, AWARDED TO 
бів FREDERICK GOWLAND HOPKINS. 


For twenty years Sir Frederick Hopkins has been 
a foremost leader 1n biochemustry, a branch of science 
that has grown rapidly in importance and influence 
during this period. The guide and director of a great 
Research Laboratory in bridge, he 1s everywhere 
recognised аз one of the great pioneers of his science 
In his active life he has made a series of fundamental 
discoveries, each of which has led to the а up of 
new fields of work. The isolation and 1 е еу 
of tophane twenty-five years ago, at а time when 
but few of the amino-acids that enter into the com- 

tion of proteins were recognised, marked an 

in the pure ануса these substances Tbe 
importance of this discovery was enhanced by 
Hopkins’ later work on this substance, which led to a 
revolution in the physiology of proteins in nutrition, 
the end of which is not yet in sight. Some of the 
most fruitful work ın recent physiology has been upon 
the nature of muscular contraction The work of 
А. V. Hill and Meyerhof, of Embden, and many 
others, turns upon the fundamental earlier discoveries 
by which Hoplons, in collaboration with W. M. 
Fletcher, defined the conditions governing the appear- 
ance of lactic acid in muscle during activity, and its 
disappearance during recovery. One of the most 
important discoveries of this century is summed up 
in the word ‘vitamins’ Fifteen years ago, Hopkins 
had carried out experiments which not only showed 
that appropriate mixtures of proteins, carbohydrates, 
fats and salts, might, for lack of traces of unknown 
substances, be inadequate for the nutrition of animals, 
but also &t the same time established the general lines 
of the methods used ever since in the investigation of 
these substances, by арн io of biochemists 
in all ыт of the world. e discovery of the 
dipeptide glutathione, coming at а time when the 
nature of the processes underl biochemical 
oxidations was the subject of cant work in 
many laboratories, has agam brought Hopkins into 
the van as a leader ın yet anothar part of the field of 
biochemistry and given the signal for intense renewed 
activity there. Hoplans' work throughout has shown 
а genius for discovery. Тї has inspired a very large 
part of the best work in biochemustry ш this century. 
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Tug RUMFORD MEDAL, AWARDED TO 
SIR ARTHUR SCHUSTER. 


Sir Arthur Schuster began his work on optics їп the 
early days of spectrum analysis, and, indeed, was tho 
first to employ in 188r the word ‘ spectroscopy ' to 
designate this branch of science He has made 
numerous original contributions to optics in many 
directions. e may refer particularly to his work in 
the group velocity of waves and the pulse theory of 
white light The breadth and penetration of his 
knowledge is clearly shown 1n his k on “ Optics,” 
a standard work which has served as a guide for 
generations of students. Schuster has made valuable 
contributions to many branches of experimental and 
mathematical physics. When professor in the Uni- 
versity of Manchester, he made with Gannon a well- 
known determination of Joule's equivalent, and did 
valuable work im that connexion by calibrating the 
thermometer originally used by Joule ш his funda- 
mental experiments Не was a pioneer in the study 
of the discharge of electricity through gases, and has 
taken a deep interest in the pope of geophysics, 
particularly 1n connexion with the magnetism of the 
earth and the state of the upper atmosphere, and is 
responsible for valuable additions to knowledge in 
these fields. Besides this original work, Schuster has 
always shown an active and keen interest in the 
progress and organisation of science. He was a 
member of the General Board of the National Physical 
Laboratory from its inau tion and for six years 
acted as с of its Executive Committee. He 
was of the Royal Society 1912-19 in the 
dificult War period, and Foreign Secre 1920-24, 
He took an active in the formation of the Inter- 
national Research Council, and since its inception has 
acted as 1ts secretary. 


А ROYAL MEDAL, AWARDED TO 
бік WitLIAM ВАТЕ Harpy. 


The scientific investigations of Sir Wiliam Hardy 
in physical chemustry and physics are of outstanding 
importance 10 шал different fields of work, and аге 
characterised by the highest degree of originality. 
In colloid chemistry his name is known for the 
fundamental and pioneer work which he has accom- 
plished in that field The stability of colloid sols in 
relation to the electric charge, the theory of floccula- 
tion, the nature and importance of the :so-electnc 
point, the theory of protein ampholytes, and the 
electric charges of the tive and negative colloid 
1008, re nt some of the important discoveries with 
which name will bé for ever associated. The 
modern theory of protein solutions, which is of such 
great umportance in biochemistry and physiology, 1s 
very largely due to his pioneer work in that ГАН 
Su Wiliam Hardy has also been a pioneer in the 
elucidation of the nature of surface forces and surface 
films and the orientation of molecules at surfaces. 
This work has been of the highest importance for the 
development of a new and extremely important 
branch of physico-chemical science. As a natural 
outcome of this work, Sir Wiliam Hardy has turned 
his attention in recent years to the friction between 
surfaces and the nature of lubncation, and in a series 
of important tise: S has thrown a flood of light 
on a subject which had long been neglected by both 
ив. and chemists. Рог the first time in the 

story of science the dependence of friction and 
lubrication on the structure and molecular orientation 
of surface films and the force-fields of molecules in 
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relation to their structure and polarity have been 
elucidated in a series of beautiful and highly important 
reeearches. 


A RovAL MEDAL, AWARDED TO 
PROF. ARCHIBALD VIVIAN Ни. 


Prof. А. V. Hill bas made important contributions 
to knowledge of muscle and nerve. As to the former, 
his inquiries, begun some sixteen years since, were 
taken up at a time when, owing to the emergence of 
new facts, views of general tance stood in 
essential need of re-examination. the past seven 

ears Hill has accomplished this with a success 
уона expectation e has related to the mechanical 
the thermal aspects of muscular activity with а 
precision hitherto unattained, and obtained data as 
valuable for the chemical as they are fundamental for 
the physical study of the blem. The technique 
develoned by him.enabled for the first time the dis. 
crimination, in the heat production of muscle, of 
successive quantities and rates succes- 
sive stages of that activity, in spite of the closely 
consecutive and in part evanescent character of those 
phases. ‘ Initial heat,’ uninfluenced by oxygen, the 
immediate accompaniment of the mechanical changes 
in the muscle, was thus distinguished from a‘ delayed 
heat’ associated with functional recovery of the 
muscle; and in this latter there were recognised two 
portions which evaluate the relative shares of aerobic 
&nd anaerobic disappearance of lachc acd in the 
processes of restoration of the muscle. In association 
with this recpvery process the molecular ratio between 
removed and oxidised lactic acid has thus been 
estimated. Besides furnishing this essential analysis 
of the functional reactions of isolated muscle, Hill has 
возо notable inquiries into the factors condi- 

ioning the performance and maintenance of muscular 
effort in the human body, measured 1ts chemical cost, 
and traced tb their causes certain of the limits set to 
the speed and endurance of the athlete. Further, he 
has succeeded not only in detecting but also in 


measuring heat-production accompanying the con- | 


ductive activity of nerve. The scale of en -change 
involved in this has required the devisin & refined 
technique , here again he wrth his pupils obtained 
and measured the heat not only in block but also in 
its separate phases of production. Whenever the 
intimate шеп of the activity of muscle and 
nerve may finally be elucidated, it 18 certain that the 
contributions of Professor Hill will remain fundamental 
for the explanation of the mechanism of them both. 


Tug Davy MEDAL, AWARDED TO 
SIR Jauzs WALKER. 4 


The investigations of Sir Jamee Walker in the field 
of physical ch have of t importance 
in the advance of t science. Э work be Mer 
e thesis of o c compounds, carried ou 
а нан е late Prof. Crum 
Brown and continued up to the present time, has 
thrown much light on the phenomena of electrolysis 
and has led to the synthesis of & large number of 
new &nd interes substances. One of the pioneer 
investigators of ionic equilibria, he has developed the 
theory of Arrhenius in many directions. . dis- 
covery of the nature and equilibna of amphoteric 
electrolytes constitutes a fundamental advance which. 
has been of the test fruitfulness not only for the 

eral theory E: electrolytic solutions, but also for 
fs development of the chemistry ofthe die 
The work of Sir James. Walker on the of 
amphoteric electrolytes represents one of the greatest 
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advances in the elucidation of the nature of solutions. 
His investigations on the adsorption of dissolved 
substances by solids—for example, the adsorption of 
ficric acid by silk fibres—were of cardinal importance 
in the recognition of the true nature of a class of 
расов the occurrence of which has been estab- 
ished in many branches of science. In the theory 
of reaction-velocity and chemical reactivity, and in 
many other parts of physical chemistry, the work of 
Sir James Walker is of high value and importance. 


Тнк Darwin MEDAL, AWARDED TO 
Dr. DUKINFEÆLD Henry Ѕсотт. 


At в moment when there seemed some danger 
that the briliant advances in palmophytology made 
by Prof. Williamson might slacken owing to advancing 
years, Dr. Scott entered upon a fruitful co-operation 
with the veteran. Sev joint memoirs were the 
result of this happy coalition ; but later Scott estab- 
lished a quite independent position of his own. 
Among the numerous memoirs published by him 
during the last forty years, none stands out more 
prominently as a model of presentation of complex 
Structure that on Cheirostrobus, а new 
from the Calciferous Sandstone. Not only was its 
elaborate structure fully described, but also the 
com tive treatment showed а master hand. This 
quality came out with even greater effect іп һө study 
of the new class of the Pteridosperms, or primitive 
seed-plants with fern-like habit. The extensive 
know. of these early land-plants which we now 
Rx been mainly 'upon the work of 

cott, Oliver and Kidston. Such work, of which 
these examples do nothing more than suggest the 
nature and the scope, has been gathered up by Scott 
into his ‘‘ Studies in Fossil Botany," now ın its third 
edition. It deals primanly ‘with early vascular 
plants, placing them 1n natural relation to their hving 
correlatives, and giving а picture of early land- 
vegetation that has never been in dant) of 
presentment, combined with accuracy of detail and 
of reference. It supplies not only a great mass of 
fact that 1s positive and new; but it also subjects 
those facts to a detailed criticism and a philosophical 
treatment such as Darwin himself would have been 
among the first to appreciate. 


THe Нсанкв MEDAL, AWARDED TO 
ADMIRAL OF THE FLEET SIR Henry BRAWARDINE 
JACKSON. 


Su Henry Jackson’s experiments date from 1899, 


and in the following Bird ap tus of his d 
was fitted to certein of H.M. ships, and some of the 
roblems connected with the i effects of 


land were inv: ted by him. At a later date 
he was responsible for the erection of one of the earliest 
continuous wave stations, in which an arc of roo 
kilowatts was used. In 1915, at hus suggestion, 
work on directional wireless was begun at the National 
Physical. Laboratory. As chairman of the Radio 
Research Board, his wise guidance and his enthusiasm 
for his subject have in no small measure contributed 
to the success of the eigen investigations on the 
fundamental blems o: o transmission carried 
out under Ше апер of that Board. 


The Copley Medal. 


In connexion with Sir W. B. Hardy's discourse 
at the Royal Institution on lubricating films of oul, 
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4nd of other forms of matter in thin films (NATURE, 
November 13, p. 700), the following extracts from a 
etter written b Benjamin Fran contain many 
»oints of interest. It may be recalled that Franklin 
was a Copley medallist, and that Sir W. B. Hardy 18 
this year a Royal medallist whose work has dealt 
with the theory of lubrication. The Copley medallist 
‘or 1926 18 Sur Frederick Gowland Hopkins. 

Writing to Pringle from Philadelphia, on December т, 
1762, Franklin says: 

“ During our passage to Madeira, the weather being 
warm, and the cabin windows constantly open for 
the benefit of the air, the candles at night flared 
and ran very much At Madeira we got ou to burn, 
ind with а common glass tumbler or beaker, slung in 
wire and suspended to the ceiling of the cabin and a 
tittle wire hoop for the wick, furnished with corks to 


Goat on the оц, І made an Italian lamp, that ge us 
at 
of its 


very good light all over the table. The 
bottom contained water to about one- 


tumbler, I lifted it up by the knot, and swung 1 to 
and fro in the air; when the water appeared to keep 
its place in the tumbler as steadily as if it had been 
ice. But pouring in upon the water about as much 
оп, and then again swinging it in the air as before, 
the tranquility before possessed by the water was 
transferred to the surface of the оп, and the water 
under it was agitated with the same commotions as 
at sea ` 

"I have shown this experiment to а number of 
ingenious persons. . And I think it is worth 
consid for a new appearance, if ıt cannot be 
explained by our old principles, may afford us new 
ones, of use perhaps 1n explaining some other obscure 
parts of natural knowledge." 


In 1753 the RS Society awarded Franklın the 
Copley medal This was the first timo the award 
was made by the president and council of the Society, 
previous awards having been by nomination ot 





Fig, т —Copley Medal of the Royal Society, awarded to Benjamm Frankl п 1753. From tho Gentleman s Мары. 


height Another third was taken up with oil, the 
rest was left empty, that the sides of the glass might 
protect the flame from the wind There is nothing 
remarkable in all this, but what follows 13 particular. 
At supper, looking on the lamp, I remarked that 
though the surface of the оп was perfectly tranquil, 
and duly preserved its position. and ce with 

to the brim of the glass, the water under the 
oi was in great commotion, rising and falling in 
irregular waves, which continued during the whole 
evening. The lamp was kept burning as а watch- 
light night, tll the oil was spent.and the water 
only remained In the morning I observed that 
though the motion of the ship continued the same, 
the water was now quiet, and its surface as tranquil 
as that of the oil had been the evening before At 


night , when oil was put upon it, the water 
resumed its үш motions, rising in h waves 
almost to the s of the oil, but without disturbing 


the smooth level of that surface. And this was 
reported every day during the voyage 

“Since my arrival 1n America, use repeated the 
experiment uently ив : I have put a pack-thread 
round a tumbler, with strings of the same from each 
side, meeting above it in a knot at about a foot distance 
from the top of the tumbler. Then putting ın as 
much water as would fill about one-third part of the 
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trustees under the will of Sir Godfrey Copley. To 
mark the significance of the gift, the Саада 
Magazine published а special plate of the medal 
(Fig т), and ıt is interesting to recall the comments 
of that old-time chronicle of social and general events. 
The account states that at the anniversary meetin 
of the Society, held on November 30, 1753, the annua 
benefaction of Sir Godfrey Copley, Bart. (the gift of 
which on the death of Sir Hans Sloane devolved upon 
the president and council), was adjudged to Benjamin 
Franklin, Esq, of Philadelphia, for his useful dis- 
coveries 1n electricity, and delivered to be transmitted 
to him by the care of Р Collinson, Esq , fellow of the 
said society. “ Оп this occasion," we read, ''the 
Earl of Macclesfield, their president, delivered а 
speech, which greatly enhances the value of the prize, 
and does honour to the judgment, candour, and strict 
impartiality of the Society. It gave assurance that 
in conferring this prize constant regard would be had 
to the advancement of useful knowledge, it declared 
that, overlooking their own circle, they would always, 
with the spirit of true philosophers, esteem ingenious 
men of all countries, and that they would accordingly 
distinguish the most deserving.” The writer, in con- 
clusion, remarks that the successful experiments of 
Franklin have given hopes of our being one day able 
to secure ourselves against the effects of lightning. 
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Folk Dances as a Survival of 
Primitive Ritual. 


AT & joint meeüng of the Royal Anthropological 

Institute, the Enghsh Folk Dance Society, and 
the Folk Lore Society, Feld on Tuesday, November 23, 
in the Theatre of the Royal College of Music, Miss 
Violet Alford read a paper on ' The Ritual Dance,” 
which was ilustra by a number of Enghsh and 
other folk dances performed by members of the 
English Folk Dance Society. Аз the author dealt 
with the anthropological side of the dances, the 
illustrations were classified according to the function 
in primitive ntual which they were intended to fulfil, 
so far as this could be deduced from the character of 
the form in which they have survived. 

The dances were therefore divided into three divi- 
sions. First, magical dances to procure food or, 
sometimes, the power of the animal lfunted. Such 
a dance в “The Abbots Bromley Horn Dance," 
which із the only example of its юпа in England 
and, it 1з beleved, in Europe. This is a dance of an 
extremely primitive character, ın which, the men are 
dressed as deer апа wear long branching antlers on 
therr heads. The horns are kept in the church. The 
men, bearing these immense antlers, visit the whole 
parish. This is probably done‘as an imitative dance 
to ensure a supply of venison, aud the dance may be 
compared with the well-known ' Hobby Horses” 
and “ Danse de l'Ours." A second example, the 
“Bean Setting" dance, is a morris dance from 
Headington, Oxon, which shows magical qualities, 
though not so ancient 1n spirit as the “ Horn Dance.” 
It imitates the planting of beans, beginning with а 
sun circle. "DE" К 

. In the second Conci vanos ee to ери 
festivals, processionals and ma e dances—tho 
Whiteun morns. Such were the Re stleton Garland 
Procession,” m which the leaf-clad king is the spirit 
of vegetation in person, and his spring bride and the 
morris dancers carry oak boughs, and “ Sellenger’s 
Round" and “ Gathering Peascods,’’ two maypole 
dances which date from long before plaiting nbbons 
was heard of, and show evidence of touching the pole 
to obtain power or ‘luck’ from it. "' The Rose” 
18 а morns dance always danced round the maypole 
at Leafield, Gloucester, and '' The Sherborne Jig," a 
solo morns dance showing an elaborate kneeling 

e Тһе ‘ Newcastle," which was also shown, 
18 а round country dance and shows the development 
of simple rounds into a beautiful and elaborate country 
dance. “The Whitsun Morris ” is the most highly de- 
veloped type of ntual dance in England. The morns 
men must leap for increase like the Kouretes of ancient 

Crete. They appear at Whitsuntide to fetch in the 
spring. They have a long and interesting histo 
and were patronised by the Church. The к 
even provided the morris bells and dresses. Each 
dante contains sun circles and heys—a representation 
of the form of the sacred serpent. А group of country 
dances was interpolated here showing the develop- 
ment into ballroom dances. This is the type of dance 

ken of when 1t was said “ none but country dances 
were done at Court." Examples of these were '' Mr. 
Bevendge's Maggot,” meaning ‘notion’; “ Picking 
up Sticks,” containing a remarkable hey ; and '' None- 
such," probably named from Nonesuch House. 

In the third division were dances to illustrate a 
later confusion of ideas of sacrifice' founded on the 

rimitive nte of killing the year god. This yearly 
B oath 18 Seen 1n mummers’ plays, sword dances, and 
occasionally in the allied morris. The ritual is known 
from Bul to south west Spain. “The Eynsham 
Morns ” shows the raising of the captain as Visigothic 
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chiefs were raised on shields. A simular dance fron 
Spain was shown in the ''Finale of the Viscay: 
Sword Dance" danced to its own tune, showinp 
the raising of the captain in a lying position like : 
dead man, The “ Asicham Richard Long Swor 
Dance” showed the killing of the captam, and th: 
“© Winlaton Harper Dance" gives the ‘calling o: 
song, the ritual of the ‘captain’s sword,’ and the 
арау of the ' lock of swords' as a symbol of tht 
eath, 





University and Educational Intelligence. 


CAMBRIDGE.—G. Bateson, St. John’s College, has 
been appointed to the Anthony Wilkin studentship in 
anthropology 





Тнк Educational Settlement Association pubhshes 
in the October number of its magazine, The Common 
Room, its annual report for 1925-26. Prominence 1з 
given both in the report and in several of the magarine 
articles to the place of science in adult education. 
Science 18 stated to have figured in the programmes о“ 
seven of the thirteen educational settlements affiliated 
to the Association, the object being, in four cases, 
" to gain some insight into the meaning of scientific 
method and the change in other realms of thought 


‘which the study of science is bringing about”; in 


the other cases 
of every-day phenomena.” 
was shown by the Aberdeen branch of the Workere 
Educational Association, which asked to be ' in. 
structed in the ways of Ше that are exhibited by 
plants and animals, the 1dea piedi that these might 
afford useful suggestions to thoughtful men." Some 
accgunt is given of the Second International Con- 
ference of Social Settlements which was held in Paris 
on June 30-July 5, and was attended by M reu 
tives from England, the United States, ium, 
Germany, Scandinavia, Italy, Switzerland, dia, 
and Japan. It culminated in the setting up of a 
committee to bring into pane an In tional 
Association of Se ents, and to arrange for a 
third: conference to take place ın two years’ time. 


From the statement for the academic year 1925-26 
recently issued by the Rhodes Trust, 1t appears that 
the number of odes scholars in residence durin 
that year was 188, of which 97 were from the Butsh 
Empire and the remainder from the United States. 
Of the total 42 were taking natural science and 
medicine, 3 mathematics, 3 education, 2 forestry or 
agriculture, and 4 miscellaneous subjecta. The present 
year started with 183 Rhodes olars and то ex- 
scholars in residence, and three more will come into 
residence in January. Examination successes include 
four D.Phil. degrees (three 1n natural science and one 
in medicine) and ee B.Sc. degrees in natural 
science. Notices were received during the year of 
forty-five pubhcations, including translations, by 
Rhodes scholars; these were mostly literary pro- 
ductons, As usual, many Rhodes scholars repre- 
sented Oxford against Cambridge ın sports. A Rhodes 
Memorial Lectureship, to be awarded to any person 
who has attained eminence in science, arts, business 
or public Ше, has been founded, and the first lecturer 
will be Sir Robert Borden, Prime Minister of Canada 
from 1911 unti 1920. The first Rhodes Travelling 
Fellowships, to enable resident fellows and tutors to 
undertake study, especially in territories from which 
Rhodes scholars are derived, will be &warded in 1927. 
Particulars of the benefactions available under the 
Rhodes Trust can be obtained from the offices of the 
Trust, Seymour House. Waterloo Place, London, S. W.x. 


t 


to obtain some first-hand knowledge 
Keen interest in science 
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Contemporary Birthdays. 


December 4, 1875. Prof. George William О. Howe. 

December 6, 1858. Prof Hans Schinz 

December i 1865. Sir John Otto Beit, Bart, 
K.CMG., F.R.S. 

December 9, 1855. Mr. W.H Dines, F.R.S. 

December 9, 1855. Dr. Е.А. Dixey, F.R.S. 

December 10, 1855. Mr. H. N. eiu M.G „F R.S. 

December 1r, 1860. Dr. Leonard Huxl 


December ir, 1863. Sir Frank Heath, С B. 





After an apprenticeship with Messrs. Siemens Bros , 
Woolwich, Prof. Hows was appointed lecturer at the 
Technical College, Hull; he then became assistant 

rofessor of electrical engineering, Tapene College of 

cience and Technology, Sou ensington, and 
afterwards chief assistant, D ent of Electrical 
Standards and Measurements, Natonal луш 
Laboratory. In 1921 he was appointed James Watt 
professor of electrical engineering in the University 
of Glasgow. 3 

"Prof. ScuiNz, born in Zürich, was educated there 
at the Polytechnic, and at the University of Berlin. 
Professor of botany ір the University of Ztrich, and 
director of its famous botanical gardens and museum, 
he is a foreign member of the Linnean Society of 
London. Prof. Schinz has conducted valuable 
botanical surveys in South Africa; with M. Théophile 
Durand, he issued the '' Conspectus Flore Africe.’’ 

Sir Отто Buit’s name 1з associated with the founda- 
tion of the Beit Fellowships for Scientific Research 
tenable at the Imperial College of Science and Tech- 
nology, and the Beit Memorial Fellowships for Medical 
Research. The former fund has recently received, 
through Sir Otto’s munificencé, a further capital sum 
of 15,000]., enabling the trustees to make awards 
for two years instead of one year as hitherto, 


Mr. Doves, the distinguished meteorologist, was 
educated at Woodcote House School, Windlesham' 
соо 8 afterwards at Corpus Christ College, 

bridge. He is the author of many valuable 
papers 1n meteorological and aeronautical science. 


Dr. Dixgv is а Londoner. Educated at Highgate, 
he graduated at Wadham College, Oxford; he is 
subwarden, bursar, and lecturer there. An authority 
on insect bionomics, and а past president of the 
Entomological Society, he is curator of the Hope 
Collections, Oxford. 


Mr. Н. N. Ripzzv, who was educated at Haileybury, 
graduated at Exeter College, Oxford. A member of 
the botanical staff, British Museum, he became 
Director of Gardens and Forests, Straits Settlements, 
retiring in rgrr after twenty-three years’ service 
Whilst in the tropics Mr Ridley conducted numerous 
scientific expeditions. Last he published the 
final volume of hus '' Flora of the Malay Peninsula." 


Dr. LEONARD Нохікү, eldest son of Thomas Henry 
Huxley, is the author of the well-known biography 
of his father, published in 1900, this was ER жа 
mented in 1918 by a Dicesphy of Sur J. D. Hooker, 
both works of classic inter 

Sir FRANE HEATH 13 a Londoner. Educated at 
Westminster, he graduated at the University of 
London, from University College. He was asmstant 
registrar and libranan of tus: Daivecety from 1895 
until тоот, and in 1916 became Secretary to the 
Department of Scientific and Industnual Research. 
He has recently completed a tour in Australia and 
New Zealand and has put forward valuable schemes, 
which have been adopted, for State aid in research 
in these countries. 
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Societies and Aca demies. 
LONDON. 


Geological Society, November 3 —Sydney S. Buck- 
man: Jurassic chronology (iii.) : Some faunal horizons 
in Çornbrash. Faunal ilarity within strata of a 
supposedly synchronous time-unit, the Cornbrash, were 
observed about seventy ago, but were not under- 
stood. Senes of faunal analyses of tBe brachiopod 
piedi south of the Humber disclose a series of syn- 
clines, anticlines, and various non-sequences in thestrata 
of the South Humbrian Cornbrash. The divisions of 
Cornbrash time on the basis of brachiopods and of 
ammonoids are compared and also the Cornbrash and 
the inferior oohte. If the time-value of brachiopod 
species be the same in the Cornbrash as 1n the infenor 
oolite—and there 1s e reason that it should be— 
then the Cornbrash must have taken in deposition & 
time far in excess of that of the middle and upper 
inferior oolite, with all its numerous ammonoid 
hemerz 


The Physical Society, November 12 —H. Dewhurst : 
A rapid bolometer made by sputtering on thin films. 
Thin films of collodion are made by drying weak 
solutions in ether and alcohol on the surface of clean 
mercury Flexible films which withstand great dis- 
tortion, and can be punctured without fracture, are 
made in the same way. Both can be produced 
rapidly and cheaply down to & thickness of one wave- 
length of light. Two novel of sputtenng 
apparatus are described, and a table 1s given containing 

uttering data for 25 metals, nine of which appear for 
the fist time. The method of making the bolometers, 
together with holders of various types, and ap tus 
for blackening, are detailed. Rings were moulded for 
supporting the thin collodion films and providing a 

able contact for overlying sputtered metallic films. 
The comparative sensitivity of thesé new bolometers 
is discussed, and curves and an empirical formula 
given from which an estimate of the speed of the 
instruments can be determined. The new type of 
instrument is roughly 400 per cent. faster than a 
representative bolometer of the Lummer and Kurl- 
baum type.—Ezer Griffiths and J. Н. Awbery: A 
hygrometer employing glycerine The variation of 
refractive index of glycerine solutions in equibbrium 
with air of various humidities has been studied ; the 
tune for equilibrium to be reached, when thin films 
of glycerine are used, has been in ted, and 
this property may be used vi conveniently ша 
hygrometer.—J. Avery dad C. J Smithells: 

e effect of working on the physical properties of 
tungsten Measurements of the densities of specimens 
cleaned in successive stages by etching reveal the 

resence of low density surface layers ariations of 
eat treatment likely to occur in practice have no 
ресе effect upon the density of worked tungsten. 

e density rises rapidly during swaging to a maximum 
value within 0-5 per cent. of the density of the perfect 
tungsten crystal. Further working produces a steady 
fall in density, which becomes more marked im the 
finest sizes e resistivity falls rapidly in the early 
stages of working and reaches a minimum when the 
density із а maximum. It then increases at a uniform 
rate, which 1s approximately an exponential function 


‘of the diameter. 


Royal Meteorological Society, November 17 —E W. 
Bliss: The Nile flood and world weather. rrelation 
coefficients are given with pressure, temperature, 
ram, 1се and wind, and it 1s shown (a) that the Nile 
takes parb in the southern oscillation as a member 
of the first group; (b) that ү temperatures 
are in inverse relation to the Nile; and (с) that the 
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winter North Atlantic circulation varies inversely 
with the preceding Nile St Helena pressure has 
no contemporary relationship with the Nile A 
formula 1s denved for prediction on June 1 with a 
joint coefficient оѓо 72 —D Brunt. ul An investiga- 
tion of periodicities in rainfall, pressure, and tem- 
perature at certain European stations A discussion 
15 given of twelve periodograms : those of rainfall ac 
Milan, Padua, London, and Edinburgh; of pressure 
at Edinburgh, Stockholm, London, Paris, Berlin, 
and Vienna — Their use for forecasting future weather 
is not recommended (2) А simple period of vertical 
oscillation in the atmosphere. hen an element of 
air is displaced vertically, ıt oscillates harmonically 
about its equulibmum position, with a penod of the 
same order as those found rfi microbarograph records. 


EDINBURGH. 


Royal Society, November 8—A. P Laure and 
John Milne. The evaporation of water and salt 
Solutions from surfaces of stone, brick, and mortar 
x ded of lime sometimes crystallises out in bncks 
and stones, and in other cases it does not do so. 
Prof. Guye's work on the conditions of evaporation 
where capillary tubes open on surfaces over which 
water can creep, shows that the flow of liquid under 
these conditions is governed by the rate of thinning 
of the liquid layer by evaporation. Expenments 
made on the surface of a wall soaked by the rain 
and then drying out indicate that the surface which 
18 evaporating more rapidly draws water from the 
more slowly evaporating surfaces Thus if the brick 
or stone 13 evaporating more rapidly than the mortar, 
water will be drawn from the mortar contaming 
salts in solution which will crystallise out and break 
up the stone or brick; if, however, the mortar 1s 
laa шш rapidly than a stone or brick, 
water will drawn from the stone or brick to the 
mortar, causing the concentration of salts to take place 
рр 1n the mortar instead of in the stone or 

nck ence in repointing old pee the decay 
of the brick or stone will be stimulated if the mortar 
1$ too dense. Mortar joints should be raked out; a 
suitable preservative should then be used so as to 
reduce the rate of evaporation from the stone or brick 
surface, and then repointed — J Н Ashworth 
and Janet C. W  Bannerman: А tetracotyle (T. 
phoxtnt) in the brain of the minnow Specimens 
were collected near Edinburgh, near Loch Lubnaig, 
and in the Thames Valley The parasite appears 
to be identical with T phoxim, a species ongin- 
ally described in того from minnows collected in 
Switzerland and in Germany, but has apparently 
not been recorded since The tetracotyle are 
о 33 mm to o 42 mm. long and very immature. 
The minnow is the second intermediate host of this 
trematode, the first intermediate host, and also the 
host in which it reaches matunty, have still to be 
ascertained. In heavily infected minnows about 250 
or more tetracotyles were present, chiefly in the 
cavities of the optic lobes, in the Sylvian aqueduct, 
and in the fourth ventricle. The epithelial lining of 
these cavities has undergone extensive proliferation, 
and forms a vacuolated tissue in which most of the 
worms he —David Waterston: Development of the 
hypophysis cerebri in man, with a note upon its 
structure 1n the human adult — À series of specimens 
from embryos 3 mm in length, and over, and from а 
Tarsius embryo, are discussed Evidence is shown 
of the division of the anterior lobe into central and 
lateral portions, and of the absence of a distinctive 
intermedia in the adult human раша 
kendranath Ghosh. On the anatomy of the Masta- 
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| cembehd:e of Bengal, with notes on their habits — 
Sir Thomas Muir The theory of persymmetric 
determinants from 1894 to 1919 —Satish Chandra 
Chakrabart: <A factorable continuant 


PARIS. 


Academy of Sciences, November 3.—Emile Picard: 
Certain partial differential equations connected with 
problems of calonfic equihbnum.—Charcot and P 
Idrac А phenomenon ot atmospheric depression pro- 
duced by a lofty obstacle in the wind Entrance of 
the ship Pourquoi: Pas into the shelter afforded by 
the high volcanic mountain Beerenberg on Jan Mayen 
Island (2300 metres), caused a sudden drop of the 
barometer of 1-8 mm. on one occasion and 2 5 mm 
on another —V Grignard and P Murat Руто- 
sulphuryl chlonde. With water in excess the reaction 
ig given by the equation 


$,0,Cl, + 3H,O=2H,SO,+2HCl 
With the chloride in excess, the primary reaction 
appears to be 
S,0,Cl, + H,O =2HClO+ 2S0,, 
followed by the reaction 
SO, + 2HCIO =H,SO,+ CL. 


From this reaction and from measurements of the 
magnetic susceptibility and molecular refraction, the 
constitution of sulphuryl chloride 1s considered to be 
best represented as 


CI.O 50-0-50.0.а. 


—Léon Guillet and Albert Roux The influence of gases 
on the properties of steels Steels from which the 
gases have been extracted by heating in a vacuum 
at 750°-350° C, show changes in mechanical and 
chemical properties when compared with samples of 
the same steels heated to the same temperature in 
air —A Recoura — Acetylated chromium sulphate.— 
Paul Alexandroff: Cantorian multiplicities and the 
generalsed theorem of Phragmén-Brouwer.—Paul 
Mentré: The reciprocity of two complexes with 
double inflectional íoci.—I. Raramate: Relation 
between the distnbution functions of two series 
dependent on each other —G. Valiron: The theorems 
of Bloch, Landau, Montel, and Schottky —S Stollow. 
Remarks on some properties of continuous trans- 
formations of п variables—A Kovanko The 
necessary and sufficient conditions for the capability 
of summation of some functions —R Mazet: Flow 
through a jet —B Polland: The limit of absorption 
of the К senes of the element of atomic number 75 — 
R Forrer: The structure of the atomic magnet and 
the mechanical effects of magnetisation —Edmond 
Vellinger' The rotatory dispersion of tartaric acid. 
The author concludes that in aqueous solutions of 
tartaric acid there exist two fundamental forms Of 
these, one 1s dextrorotatory corresponding to the 
molecular structure of the tartrate, the other levo- 
Totatory corresponding to a structure аз yet un- 
determined, that of the molecules in the crystals of 
tartaric acid —Charles Prévost. The catalytic de- 
hydration of the a-ethylenic alcohols — Charles 
Dufraisse and Alfred Gillet : Stereochemical researches 
in the benzalacetophenone senes — Ethylenic 1somer- 
ism and polymorphism —Georges Darrens: А new 
general method for the synthesis of the tetrahydro- 
naphthalene and naphthalene hydrocarbons Benzyl- 
allylacetic acid, treated with 78 per cent sulphuric 
acid, undergoes internal condensation, giving tetra- 
hydromethylnaphthalene carboxylic ас. The 
method 1з generalised by starting with homologues 
of benzylallylacetic | acid —Pierre Bedos. he 
Sienochomical isomerism of the ortho-cyclohexanediols 
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nd on the structure of the oxide of cyclohexene.— 
i. Wei: The influence of impurities on the tempera- 
аге of the paramorphic ormation of cristobalite 
Г. Petitjean: The thermodynamics of the surfaces 
f atmospheric discontinuity.—Marcel Lefèvre: A 
ariation of tabulation in certain fresh-water species 
f Peridinium.—Pierre Georgévitch: Ceratostomella 
*uerct.—Raymond-Hamet: The action of ergotamine 
n the respiration.—Raoul Bayeux: The trans- 
ussion of e produced by change of alti- 
ude, by the serum of animals which have lived in 
rarefied atmosphere. 


SYDNEY. 


Linnean Soclety of New South Wales, September 29. 
-А. J. Turner: Revision of Australian Lepidoptera : 
—repanidae, Limacodidae, Zygaenidae. ine genera 
nd twenty species are descri as new. Keys are 
чуер for the identification of the genera 1n each of the 
ireo famulies, and for the species of many of the 
snera.—H. J. Carter: Revision of Athemustus and 
Gcrotragus (Cerambycidae) with notes, and descrip- 
ons of other Australian Coleoptera.—T С. Roughley: 
n investigation of the cause of an mortality 
n the George's River, New South Wales, 1924-5. 
*uring the winters of the past eight or nine years there 
ave been mortalities of oysters of varying intensity 


а the ahores of the George's River and otber rivers: 


1 the southern half of New South Wales. Where the 
xortality was greatest large numbers of the oysters 
‘maining alive were affected with abscesses and 
Ícerations, commonest on the ps, gills, and inner 
irfacea of the mantles, but also found in the stomach, 
ver, gonad, and adductor muscle. А fairly definite 
itio of this affection to the severity of the mortality 
as found, and the appearance of microscopic sections 
4ggests a bacterial ongin. The theory 18 advanced 
«at the low winter temperatures lower the vitality 
id therefore the resistance of the oysters and induce 
fection by bacteria in the water. . 


VIENNA. 


Academy of Sciences, October 14.—A. Dadieu: 
бө electromotive behaviour of aluminium. The 
tential was measured of aluminium and aluminium 
in molten aluminium bromide plus potassium 
mide and in the solution aluminium bromide, 
hyl bromide. The oxide skin theory is preferred. — 
. Rollett : S-amyrin from elemi resin from Manila.— 
. Rollett and L. Bayer: The constitution of furo- 
xylen —O.  Dischendorfer and Н  Grillmayer: 
etuhn —K. Przibram : “An artificial blue colouration 
rock salt at room temperature. Kahlbaum's pure 
*dium chloride or rock salt from Wieliczka was 
ushed to der and then exposed to weak daylight 
r some days. Reference is made to former ex- 
ziments with radium radiation —K. Singer : Physio- 
gical and pathological chemistry of the brain (I.) 
бе nitrogen апа sugar apportionment in the brain 
the horse. Total amino nitrogen was determined, 
зо cholin nitrogen, galactosid and residual 
is cum. Alders, Н. Chiari, and D. Laszlo: The 
ycolytic power of cell-free extracts from tumours 
id other tissues. R. Weiss and К. Woidich: The 
«ndensation of ethoxymethylene -B - ketoneacidester 
ith resacetophenone and its relation to xanthophanic 
‘id.—-J. Pollak and Е Gebauer-Fulnegg : The action 
chlorosulphonic acid on phenols —M. Holly: (т) 
ew fish forms from the Sanaga River, Cameroons. 
(2) Two new silurids and a new characinid from 
e Cameroons.—L. Lammermayr : New contributions 
serpentine flora with special relation to Styria. 
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Official Publications Received. 


Barrian лир OOLONIAL. 


London Connty Counml. Annual of the Gonnel, 1925. Vol. 
: lementary Eduestion ; Ohildien's Care ; Special Schools, 
Industral and Reforma Schools and Places of Detention; Afoom- 
Hismentary Schools, and Huiployment of 
Ohnidren, Ніде Bdnoateon; Technica), Trede and Brenng’Educoaton, 
Day Continuation Schools, and Juvenile Employment Centres , General. 
(No. 2471.) (Published by the London County Council) Pp. 4048 
plate ( on’ P. 8. Kingand Bon, Lid ) 1s 

Bociety for the Provision of Birth Oontiol (Лилов Annual Report, 
1915-1926. Рр. 16. (London Walworth Women's Weifare Oentre ) 

Department fs lel sad Jamaa Entomol Bulletin No. 3, 
Parts 1 and 2: Catalogus Insectorum Jamaicensis, Hy С. C. Gowdey, Pp. 
пи+114+10+3 (Аша Government Piimting Office, Kingston) Ж 

Unon of Bouth Afnca: Department of Agneulture Division of 
Chemistry Benos No. 08. The Solubility of in Bano Copper 
Carbonate. Ву Thos. D. Hall Pp.8 (Pretoria: Government Printing 
and Stationery Office.) 

Transachons and косой» of the Botanwal Society of Edin h. 
voL P Part 3, Seesion 1025-40. Рр. rvu-xuv+210-310. (Edinburgh) 
Ts 


The Journal of the Instituton of Hlectrical En neers Vol ot, 
Мо, 859, November. Рр 1008 11312--xxi. (London: and Г. N. Spon, 
Ltd.) 10s, 6d. 





Diary of Societies. 


SATURDAY, Ококмвят 4. 


Roya Socrzrr or Mepiouwe (Otology Beotion), at 10 80 4 a. —G. Wilkins 
son: Нате we a Hesonanoe Theory of Heanng, or only a Resonance 
Hypothesu?— Bir Jeme Dunda.-Giant: Remarks on the Use of 
Webec-Liel's Intra-tympanic Tube in Ohronio Eustashran Oatatrh 

Ішаттгутіои Or MoxiciraL AXD Оопктт Бжогикказ (Goath Midland 
District) (at Shire Hall, Hertford), at 10.45 л.м. —B. М. Sema. 
Hertford Sewage Disposal Works and Ho 

BoranL Iewrnocriow or Great Baitan, at for. 9. О, Simpson . 
Atmospherio Electricity (2). 


MONDAY, Drcmusrx 6. 
Оливв:рок PHILOSOPHICAL BociEiv (at the Mussums, Cambridge), at 
15. 


Borar Booixrr or Ёргивокон, at 4.80.—Dr. A. G. Cannon and Misa 8. М. 
Manton. On the Feeding Mochanurm of a Мук: Crüstacean, Пен жуч- 
Laomoruis.—J. Н. Aw and Dr E. Gnffiths: Forther E ments 

Ве! and Tube Fiowmetar.—H A Baker: The Law of 
ane Photogrephic Plate at Low Densities (second м) 
IV. Results for Isochromatio and Blue—fReruitive Plates and Filtered 
Light —Dr F. Walker: The I Geology of Ardsheal Hil. 

Viororta Lorrrrorx (at Central Hall, Westminster), at 4.80. —Prof. J A. 
Fleming: Hrolution and Hevelation. 

BroomaxicaL Socucry (at Imperial College of Science), at 5 —D. Krestin 

um m ly uM in Nephritis —D, J. 


and J, R. Marraok : 

Lloyd: The Mutual Inf of pH and Salt Oanceniration on Protein 
Bwellng. — О, Н. Hannpgton and Prof. G. : Ohemistiy of 
Thyroun. ПІ. Constitution and Synthesis of Thyrain — H. W. 
Buston and Dr. B. D. Boh : The Basie Hydrol Product. of 
Gelatine.—Prof. І. М. Heilbron, B D. Kamm, В. A Morton: 
Absorption Spectra of Oholesterol and ita Possible Biologneal Bigni- 
foance with reference to Vitamin D.—O, Rosenhenn and T, A Webster i 
Further Obeerrations on the Photoshemieal Formation of Vitamin D — 
Demonstration of Methods кро for Punfying and Investigating 
the Proteins (Electro-dmlyals, ө! yed 

Bora, 1жетітоттои or Gurat Barrai, at 5 —General Moe 

Barrau PsrowoLoeicAL Socixrr (Education Section) (at London Dry 
Tianing Oollege), at 5 80 —Annual Genera] Mesting at 5.45.—4At б,— 
М. M. Lewis: ty and Verbal E on. 

BoorrrY or OBAXxICAL Impusray (Bouth Wales Bection) (jointly with 
Institution of Mechanical Engineers) (at Engineas’ Institute, Сагай), 
at6.—Dr. J. Н. Paul. Water, and its Action in Steam Boilers. 

IxwrriUTIO3 оғ AUTOWONILE ENOIXEERS (Bristol Centre) (at Merchant 
Ventorere’ Technical College, Bristol) at 8.15.—G hton. The 
L @.О.О Methods of Repairing Motor 

Ixariruriox or BLeorgiCAL Висте» na (Informal Meeting), at T.—LL B. 
Atkinson and others: Dissusmon on Notes on the Trend of Eleotrical 
Development in America and Canada 

Востктү or CaruicaL Ixpum вт (London Section) (at Oherueal Society), 
at 8—Dr.1R Н, Pickard: Some Boienufio Problems confronting the 
Leather Induatry 

IxzrirUTIOX Or тни Новвкп IxpUwrEBr (London and District Section) (at 
Engineers’ Club, Corentry Street), at $. А Fraser: Bntah and 
Amsiioan Machine Practice. 

Вота, зго Puella (at Bolan Hall) at, 8 50. —SEar] Cawdor. 
The People of the Tmangpo Gorge. 

Ілатттоти or Омгыізтат (Leeda Area Local Section) —F. Boholefleld 
Registratzon of Chemists. 

IxsriTUTR оғ Ониміятат Gfenchoster and District Section) (at Man- 
chester). —Dr. Н. Levinstem: Address 


TUESDAY, Огошывкв 7. 
Rorar Тиитттотіси or Great Вагтати, at 5 15 —Sir William Biagy: The 


Loughborough College), at 6.45,—OoL J P, Lister: Address, 

IxariTUfIGX OF AUTOMOBILE Ёиппгикай (at Bociety of Arth), at T 
—Prof W. M * The Use of the Optical Indicator as a Morns of 
Examining Com 10n in Internal Oombast;on Engines 
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Rovan PmorogmAFEIO Востигт оғ Gamat Barra, at 7.—H. Venn: 
Bromo (Leoture 


Ixsrrroriox оғ AUTOMOBILR Мисгихжаз (Coventry Graduates’ Meeting) 
ne Corentry), at T 15, | ET 


Lasrrrors or Camwierey ахр Soorery or Onmatdar Ixposrav (Edinburgh 
and Bast of Bootland Sections) (at 90 York Place, Edinburgh), at 7.80.— 
P. Н Сатт. Vitamins in ther relateon to Industry. 

Leetrrorion оғ ELNOTRICAL Ниотинкнв (Boottsh Oen E E poral 
Technical Oollege, Glasgow) (Informal Meeting), at 7 
Atohell: Home lightang 

Lesrrrors or Murata (North-East Coast Mbcal Sestaon) (at 
коле, nias iri xu ступор at 7 30.—A. Logan. Fonn Work. 
Roxramw Востіктт (at Brtash Institute of Radiology), ab 815 —W V. 
Mayneord : An X-ray Study of the ctare of some Biological 


Ohjeets —O Andrews. Demonstration of The ей беч, a New In- 
strument for Beral Kur ea 
ROYAL AWTHROPOLOGIOAL at 8 30. —Мза M А. Mumay: 


t Excavations in Маа 

Rotar Вошктт о” MEDIUM CO oped Bechon) at 830 —8 L 
Higgs Prof. Noordenlos, Ваг noada AE Mi. w, H. 
Groves, Mr Elmalie M. Reddmg, К. er de A tow, Mr. 
Fairbank, Мг. Todd, and others: Disenssion on um еры t and 
Resulta of Fracture of the Uppe Вой of the Femur in Adults (Exelud- 
ing the Shaft) 


WEDNESDAY, Омскмвкв 8. 


Booikrt o» Ouruircat, IyposrRY (Gla чот Beotion) (at Royal Technical 
College, Glasgow), at 5.—F. Н. : Insulin. 

Rovar Ї1кётттсти OF Pusiio HEALru, at 4,—I4&-Ool. Р Н. Fremantle: 
The Rôle of Parliament in regard to Health ton. 

lxerrrotiox or Orvir Шистиикая (Informal Meeting), ato —A. H Dykes 
The Cireumstanotm in which Small Private Hisotrio Generating Stations 
шау have Advantages orer Publis Bistaons. 

Bourry or Onmuoat LlpowrEkY (Bouth Wales Section, jountiy with 
Institute of Оһешийту, South Wales Bection) (at Swansea Technical 
College), at T.30 —H. А Q. Herbert: Labrmesting Oils: ther Manu- 
facture, Prope tase, and Mxaminatian. 

Rotar Бостатт or Авт, at 8.80 —Rev Pèro De Clayn: The Port of 

ntwerp. 

Ruorwios Bocimry (at Ho Bocisty), at 8 50, — Prof. Carr Saunders : 
Migration in relation to Problerus. 

Волк or ОнкмтоА1, IxpusTRY (Newcastle-upon-Tyne Becton) (at New- 

sew Dre Тғав) Discussion on The he Fose DiLby of the Introduetaon 
of New Ohem Industnes into the District. 


THURSDAY, Ољанмљин 9. 


Lowpow MaATNEXxATICAL Восит? (at Royal Astronom!:oal Socisty), at 5.— 
T. Meterman. On Oertain Functions ted by Dirichlet — 
B. M. дата. Bome Theorems D 


uenoe of the Riemann Hypothaem, Prot. 

p Maud. Donble Binary ta. 
Yat Lorrtroricn or Gawir Barran, at 5.15.—Str Squire Spriggs: 
Marly Medicel Literature. і 

Barman Ритотогоо:сАт. Вос1птт (Industriel Section) jomtiy i with уо 
Natonal Institute of Industrial ol 
ind em &.90.— Discussion on The At в ОА рц to tnd to азчы! 

ology. 

Sine Loxpox NorrouoLooicAL лир NATURAL Hfsromy Bocirrr, at T 

P B. Wilhama. phlows: Handan Notas on Hreeding 


oa Bub-Oentre) (at Uni- 
R. Fulton : Tidal Power 


Jonty mta Institute of 
Н. О, Dews: 


: Oon- 
trastaon and 
Roya Bocirrr oF Творац, Meviaors AXD Нтогижа (at 11 Ohandos 
Btreet, W ), at 7.45. —Demonstration on Some Tropoal Liver Infections. 
—At 8,16 —Dr. Н, 8. Btannus > Tropscal Neurasthenia, 
OLL ажр COLOUR ORXMHUNTE' ASSOCIATION. 
1Пивтттоттон оғ Tax Husnan ÍINDUNTRY 


Oollecting 
Ieerrrorion or MrmorRicAL Киотиника 
ty Collagea, Dundee), at 7.80,—Prof. A. 


Leerrrore he, Sale E Local Becton, 
at 88 Pall Mall), et 7 


anchester Section) our 


with Bociety of Dyers and Colonnata, eater Bection) (at Man- 
chester) —Н L Hoekuay and О, W. Baneroft : Oloth Dyeing suitable 
for Rubber Proofing. 


` FRIDAY, Юксмывкв 10. 


IxsrirfUTIOK Or МАТЕН HxaGrwxrms (af Geological as, at 10 30 1a, — 
A. W. Kenyon: Water Впрріу Finance — J allam: Recent 
Developments in the peen and Application of байиды! Pumps.— 

; J К. Bwalos : Repair Works in Tin oe the Belmont Resarvor 
of the Bolton Oorporation.—E J Siloook: The History ofan Artesmn 
Bore-hole. 4 

Rora Воогитт oy Айта (Indian Section), at €30.—0. Н Bompas: 
The Calcutta Improvement Trust. 

Rora AswTRONOXIGAL Воститт, et 5.—A. Stanley Willams: А New 
Variable Star in Taurus —R Н. Fowler: On Dense Matter.—W. M. 
Smart. The Constants of the Star Streams from Photographic Proper 


Motions 

Rorar Вооткту or Meoicore (Ophthal mology- okon) (at Central 
oeting 

penal College of Везепое), at 5.— 


London Ophthalmio Hospital), at 5.—Olini 

Purmoa. Bocimrr оғ Loxpox (at Im 
Dr. Р. Wenner: The Principle orem the Diatrilaraon ot Current 
ip а System of Linear Oondnetors —A. Oampbell. А Capacitance 
Bridge of Wide Range, and a New [viser d 

MaLaAcoLoaicAL BocrmrT (at Linnean Booiety ms 

Dbeerrroriox or NBOHANICAL Byorwexes, at b Oil Bngne Trals 
Oommíttee : Report No & 
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Nozru-Hasr Ooasr Lewrircriow oF Exoutares Аир — BHIPRUILDEP 
{t Neweasziie-upon-Tyne) at 6—H. L Brackenbury: Worksho 
othods in Heavy Engpnsenng. 
IxarrroTiox or ELFOTRIOAL Exauremes (London Stodente’ Section М 
Antomatic Training Bohool, G.P.O., HO) at 690—F Т. 


Automato Telephony. 
Iuatiiors or METALS ( Local Bection) (at Bwanssa Unirermi 


Swansea Local 
оца ae LH at T15.—0. A. Beylei: The yea of Metallograph 


Juxioz оа ч.0. —0. H. Foster: A Method: 
Memsurng Temperatures m the Oyhnders of Internal Gombustto 


Engines, 

Ікатттотг Or МЫктх1й (Sheffield Locoal Bection) (at Bheffield Univermty 
at 7.80 —А. В. Nicol. The Conductivity of Silver Platang Solutions. 
Ixwrrruriow оғ MECHAXICAL Exoiwwrxs (Liverpool Branch intl 
with'Liverpool Engineering Society) (at Liverpool) -—Marine 

Trials Committee Report No. б. 


SATURDAY, Drosxssz 11. 


Lxwrrrurtow or Muara, ap Couwrr Ниогииика (South-Weate 
District Meetang) (at Aide lh Hau, Dawin at at Гега Р. О. Ohurcb 
Twenty Years ın ал Urban р 

Bova, lwerrruriow or GRT RAE at 8 —Dr C. Rootbaun: Hen: 
Puroel] and his Contemporaries (1) 

Вагтівн PsvcHOLOGICAL boorerY (Annna] General Мовія 
Collags), at &.80.—J. О, Flugel: Practioe, Faügue, and 


(si Univers 
ton. 


Norra-Hasr Ooast lwwrrruri0€ oy KEODOERS AND BHIPAUILDES 
(oranan Section) Саня with ín*s&tutaon of Min поета) [d 
on ar 


Seal , аў 7.16.—Disensmon on The 
Transport Tach 
Monn асе а 2 x» et Glasgow) 
ASSOCIATI 


Оп, ax» OovtovR& Онкмшть ox (Manohester Bostion) ( 
Manchester)—H. 8. Horsíall: Modern Industral Chem 
Рнта0:001041, Boarsry (at London Hospital Medical College). š 


PUBLIC LECTURES. 
SATURDAY, Юксиызвав 4. 
НовпмАн Mosmux (Forest Hil at 2%$0-—Ынш М. А. Мота; 
Egyptian Hierogly pha. 
SUNDAY, Окакмвив 5. 
Оспонотиа (Eocleston Square), at $30 —Sir George Newman: Т 
Oontribation of Medieel Science to Human Life. 


MONDAY, Охокывкв 6. 


Roran UoLuxom oF bUBGEONS, at 4-—F. W Twori: Infinence 
Buyironment on (Bucoceeding Lectures an December 7, 
18, and 14) 

WEDNESDAY, Deceusm 8. 
ож or Civit. Eucoresns, at 550 —F. М. Bmith: Physics 
gaps (Publio Lectures of the Insitute of Physies on Phys 


Loxpox > оо oF Eooxoxios AXD PoLrricAL Ürxwom, at 6.-- 
Hutehinson Office Machinery in the United Biates (1). 


THURSDAY, Deomunxer 9, 


luPARIAL COLLEGEN о» Ёотшиси AND TXCHXOLOGTY, at &.30.—Atr Ve 
Marsball Н. В. М. “Brooke Popham Air Waríare. 
Kixo'& Оошдак, at 5.80.— M. Beza: Sacred Marnage in Rouman 


Folk! 
FULBAM Punuo LiBRAXY, at &.—Dr. D. Ward Cutler: Ohar! 
Progress. 


Darwm and Human 
FRIDAY, Decunam 10. 


Usivensrry CoLLEGN, аў 5.50 —1, В, Jast: The Planning of a Libre 
Building. 


SATURDAY, Оъсжхиив 11. 


Horsman Museu (Forest Hill) a$ 5.20. —М, A. Philips: The Nur 
Life of Animals. 


SUNDAY, Оксиывка 13. 
GoiLpnooxx (Noclaston Square), abt 8 80.—Viscount Grey: The Natio» 
Genius of England. 
CONFERENCES. 
Юошыввп 8, 0, лир 10. 
Ixsrrruriow or OmxwicaL Нисіиккия (at Buenos Museum, Вог 


Kensington). 
Wedaseiay, December 8, at 5.80.9. G. Parker and D N. Jackman: > 
атан ан of Mechanical Power &beorbed by Drrven Machines, 
Tormon Dynamometer. 
Thwrsdag, 9, at Sand 5 80. —8 um on Biatustacel Meth: 
ın relation to ашта! Bffülc;ency :— and T C. Finla : M 
Control of Chemical Plant Operation by Btatustsom] Ме —Hü. 


Marris. Btatıstics in industry— Home Uses and Lumitations. — 
Cooke: Statisioa!l Methods in inen with Plant Oonstruobon, 

, Desmber 10, ai 8 and 56.9. —Dr. G. Martin. Researches on * 
Laws of Air Bintrmtion.—H. М. Dunkeriey: Hefrigeraiaon in Chem? 
Manufacturing Processes. 


Юксамван 10. 


ROTHAMNTED MXPERINEWTAL Station, HARPENDER, at 11.90 ax. 23 
Msnunng: it Poembuities and Lumtanons in Practioe:—H J Р 
and others: Green Manunng —H Upehser, Н. Drewitt, and oth: 
Practical Experienoes of Green Manuring. 
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The China Indemnity. 


LTHOUGH the situation in China is now such 
that the present would scarcely seem an 
opportune occasion for the discussion of methods of 
educational development, a note of optimism and 
reassurance is not absent from the Report of the 
Advisory Committee established under the China 
Indemnity (Application) Act 1925, which was presented 
to Parliament last week.! This Committee, it will be 
remembered, was constituted to advise the Secretary 
of State for Foreign Affairs on the methods of applying 
the so-called Boxer Indemnity to purposes '' beneficial 
to the mutual interests of His Majesty and of the 
Republic of China.” When the. Committee took up 
its duties at the beginning of 1926, it decided to send а 
delegation of six of its own members—three English 
апа three Chinese—to investigate conditions on the 
spot. The report of this delegation occupies four-fifths 
of the report of the Committee. 

The report of the delegation is in many respects ап 
illuminating document. While it does not, indeed, 
deal with matters not strictly germane to the inquiry, 
it serves to throw light on many of the political, social, 
and economic difficulties of the moment. Although it 
bears witness to the courtesy and assistance the 
delegation received at the hands of the Chinese, 
official and other, not the least of the difficulties 
encountered arose from the suspicion prevalent among 
the Chinese that the motives of Great Britain were 
not disinterested. This attitude was undoubtedly 
due to а misunderstanding, and the delegation 
thought it expedient to publish an explanatory 
memorandum with the object of removing it. So 
strong, however, was the impression made on the 
members that they recommend that tbe future 
management of the fund should be in:the hands of 
a board of trustees established in China, who will 
supersede the advisory committee. In this way, it is 
considered, it will be possible best to fulfil the desire 
to administer the fund according to Chinese ideas. 
The board will consist of eleven members, of whom 
six will be British and five Chinese. After 1945, 
British members may be replaced by Chinese as 
vacancies occur. 

Before the delegation left England, & memorandum 
had been drawn up by the chairman of the Committee, 
Lord Buxton, for the guidance of the members. This 
had received the approval of the Chinese members. 
In this memorandum it was assumed that the purposes 
for which the indemnity was to be used were entirely 
educational There was, however, a-reference to the 

! Report of the Advisory Committee, together with otber Documents 


the Chine Indemnity. (London: Н.М. Stationary Office, 1026) 
Price qs. Ód, net. 
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fact that an influential body of opinion had urged 
that & considerable portion of the fund should be used 
for railways, or public works. The members of the 
delegation themselves, were, indeed, much impressed 
by what they saw of the importance of agriculture 
&nd the peasant in the social and economic conditions 
of China, as well as by the need for improved methods 
of cultivation. 

Tt is essential that these facts should be kept in mind 
in judging the weight of the considerations which have 
guided the delegation in framing its recommendations. 
It must be remembered that while education was the 
primary consideration, the needs of China as a whole, 
and not a section of it, as well as the desires of the 
Chinese themselves, had to be taken into consideration. 
The delegation wisely decided that provision should 
be made for carrying on the work now to be initiated 
after 1945 when the annual payments come to an end. 
The total. fund, amounting to about 11,090,0001., 
accruing between 1922 and 1945, is to be divided into 
two parts : [(а) an annual sum of about 350,000}. (out 
of an annual average amount of about 500,000.) 
for immediate expenditure, and (b) capital for the 
formation of an investment fund, for which provision 
is to be made by raising a sum not less than 3,500,000l. 
and not exceeding 5,200,000}. for permanent investment. 


It is suggested that this be applied for some useful |’ 


n&tional reproductive undertaking, such as railways or 
river conservation, or if they do not provide adequate 
security, gilt-edge securities. ; This first course would 
ensure the desire of the Chinese that advantage should 
accrue from the fund to objects of national importance 
other than education. On the amortisation of .the 
indemnity fund, the proceeds from the investment 
fund are to"be applied to the continugtion of the 
educational and other work. These proposals :аге 
endorsed by the Committee so far as the twofold 
allocation of the indemnity fund is concerted; but 
caution is recommended in dealing with the investment 
fund. It is calculated that the latter will produce 
rather more than five millions. 

Turning to the proposals for immediate expenditure, 
it 1s recommended that the annual sum be applied i in 
the following proportions : Я 


Agricultural Education and Improve- 
ment (including 5 per cent. for 


. famine relief and rural credit) 30 per cent. 
Scientific Research › А * 23 per cent. 
Medicine and-Public Health · 17 per cent. 
Other Educational Purposes: . - зо per cent. 


While & number of interesting suggestions are made 
under each of these heads, they are in no way man- 
datory, and considerable discretion is to be left to the 
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trustees in allocating the fund. These suggestions, wherw 
examined in the light of the detailed information 
given in the body of the report, can only be regardedii 
as the outcome of a very clear view of the needs andi 
possibilities of the situation. In agriculture, foi 
example, agricultural colleges are to be established, 
scientific study of the culture of the silk-worm is 
suggested, and an Institute of Rural Economics is 
proposed. Under the heading of scientific researche 
is suggested the establishment of a National Researcha 
Institute. It is generally acknowledged that provisions 
for. research is one of the greatest needs of China inm 
higher education, and it may be noted that provisions 
for research is also suggested as one of the objects 
of the subsidy for university education. 

In considering the claims of what is here calledi 
“ direct educational purposes," the delegation hadi 
before it a serious problem in relation to elementary 
The funds at the disposal of the trustees. 
will be far too small to admit of any subsidy оп a large 
scale. Further, it was felt that i& was not expedient 
-that they should assist elementary education, whichw 
is a national duty. Secondary education, however, 
and particularly secondary education for girls, is 
recognised as of importance and is to be encouragedl 
80 far as possible in the matter of staff and equipment. 
In university education, the provision of professorships, 
equipment for library, laboratory, and research are 
among the objects mentioned. It is interesting toe 


-note that an endowment for & chair in Chinese at 


the School of Oriental Studies, London, and similar 
provision at Oxford, Cambridge, and elsewhere, are 
recommended. 

Some stress has been laid from time to time on the 
advantage in increased understanding which мош 
accrue from the education of selected students im 
England. This,“ however, the delegation does not 
recommend, at least on any large scale, and the ex- 
perience of the Japanese and American schemes leaves 
little room for doubt that this decision is sound. — 

Taken as a whole, the report is a document -which 
summarises the present educational situation in China 
with a remarkably clear view of essentials. The work 
has been well done. The claims of the more urgent 
needs of the country have been carefully weighed anc 
the various interests nicely adjusted. Some dis 
appointment may be felt by those who hold that sç 
small a sum relatively might-have been better employec 
in an existing or new institution of university rank 
Possibly, however, its wider dispersion through more 
numerous channels тау serve the greater good in the 
long run by stimulating public effort in a larger number 
of directions when China once more. becomes am 
organised State. 
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The Training of a Sociologist. 


Му Apprenticeship. By Beatrice Webb. Pp. xiv t 459 
+12 plates. (London: Longmans, Green and Co., 
Ltd., 1926.) ars.net. 

MONG the various kinds of people in the world, 
certainly the móst interesting are those who 

have tried to understand the meaning and purpose of 
buman life, and express their conclusions in word and 
deed. It is rather astonishing to reflect how few these 
are, and how diverse their results. The complexities 
of human behaviour are such that most investigators 
appear to belong in some measure to the kingdom of 
the blind, finding only the tail or trunk of their elephant 
instead of the whole beast. Mrs Webb is not without 
limitations, but the extent of her knowledge and the 
breadth of her comprehension place her among the 
foremost living sociologists, the more to be admired on 
account of the practical results of her activities. Becom- 

ing а sociologist, she also became a socialist, but of a 

plastic opportunist type rather than a rigid Marxian. 
How all this happened to a young woman of good 

social standing, intended to grace the halls of con- 
ventional society, is told at length in “ My Apprentice- 
ship.” In the very dawn of life and during the years of 
development Herbert Spencer was a significant factor. 

When only twenty-four, Spencer had made the acquaint- 

ance of Mr. and Mrs. Potter—Mrs. Webb’s parents. 

They made an extraordinary impression on him, and 

he recorded that they appeared to him the most admir- 

able pair he had ever seen. Spencer said of Mr. Potter: 

“ Не is, I think, the most lovable being I have yet 

seen. ... I must say І felt so strongly the beauty of 

his disposition-as contrasted with my own, that I felt 

more dissatisfied with myself than I bave done for a 

long time past." The friendship thus begun lasted as 

long as life, and Spencer was “ the philosopher on the 
hearth " at the Potters', in spite of the fact that Mr. 

Potter never could interest himself,in the synthetic 

philosophy. When Spencer died, it was Beatrice 

Potter, already married to Sidney Webb, and holding 

opinions strongly opposed to those of the philosopher, 

who ministered to his broken spirit. She records in 
her diary of December 1903: “ My old friend passed 
away peacefully this morning. . . . ‘My oldest and 
dearest friend,’ he has called me these last visits. ‘ Let 
us break bread together,’ he said on Monday, and in- 
sisted on a plate of grapes being set on the bed and both 
of us eating them. ‘You and I have had the same 
ends, he repeated again; 'it is only in methods we 

have differed.’ " . 

The contact with Spencer, and with other intellectual 
men who came to the house, could not fail to have potent 
influence. The diary of 1881 records: “ Mr. Spencer's 
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visits always interest me and leave me with new ideas 
and the clearing up of old ones.” Growing up in 
such circumstances, endowed with a keen mind and a 
warm heart, it is not surprising that Beatrice Potter 
came to question the accepted views of conventional 
society and orthodox religion, and was much perplexed 
about her duty and conduct. In this state of mind 
she might have been converted to some religious or 
political faith, and have gone through life а fanatical 
advocate of a particular brand of salvation. Instead of 
this, she sought relief in contact with realities, in 
experiences which might reveal to her the hidden 
meaning of the maladjustments which she could clearly 
perceive. 

That Miss Potter took the scientific rather than the 
emotional path may well have been due to her early 
scientific coptacts ; but the revelation of the workings 
of her adolescent mind, given with the utmost frankness, 
should interest any psychologist. There were certain 
notable limitations; thus she says: “ Owing to a 
mental defect, which I believe is not so uncommon as 
it is unrecognised and unrecorded, the whole realm of 
poetry was closed to me: I was poetry blind, as some 
persons are colour blind.” Yet she was not at all devoid 
of feeling ; indeed her diaries indicate rather an excess 
of sensitiveness with regard to her own personality and 
affairs. The abandonment of orthodox religion left 
her with “ not even an affirmation by the intellect of 
the existence of a spiritual power with whom man could 
enter into communion, but an intuitive use of prayer as, 
for one of my temperament, essential to the right 
conduct of life . . . by prayer, by communion with an 
all-pervading spiritual force, the soul of man discovers 
the purpose or goal of human endeavour, as distinguished 
from the means or process by which human beings may 
attain their ends." E 

Gravitating toward the field of practical sociology, 
Miss Patter in 1883 congeived the plan of what she now 
calls “ а sentimental journey." Нег mother's family, 
the Heyworths, had come from among the working 
classes of Lancashire and Yorkshire. The old nurse, 
affectionately called ‘Da,’ used to visit at Bacup, 
where some of the variously remote cousins still lived 
and belonged to the ‘ working classes. Why not go 
to visit them? But, said the nurse, they are not 
accustomed to such grand folk. “ОЬ, cned I, jumping 
up with the delightful consciousness of an original idea, 
‘I wouldn't be Miss Potter, I would be Miss Jones, 
farmer’s daughter, near Monmouth.’” It was so 
arranged, though it was difficult to break the nurse of 
the habit of calling her * mam.’ 

The visit was very successful, and was repeated in 
following years. Miss Potter was attracted by the 
earnest simplicity of the people. She says: 
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“Tn living amongst mill-hands of East Lancashire, 
I was impressed with the depth and realism of 
their réligious faith. It seemed to absorb the entire 
nature, to claim as its own all the energy un- 
used in the actual struggle for existence. Once the 
simple animal instincts were satisfied, the surplus 
power, whether physical, intellectual, or moral, was 
devoted to religion. Even the social intercourse was 
based on religious sympathy and common religious 
efforts. It was just this one-idea’d-ness and ‘trans- 
parentness of life which attracted my interest and 
admiration. For a time it contrasted favourably with 
the extraordinarily complex mental activity arising in 
the cosmopolitan life of London—an activity which in 
some natures tends to paralyse action and dissipate 
thought.” 


The great opportunity and experience came to her 
when Charles Booth, at his own expense, undertook his 
investigation of the conditions of life and labour of the 
London people. This extended over seventeen years, 
and the results were published in a series of volumes 
which have ever since been recognised as of classic 
importance. Through participating in this inquiry, 
Miss Potter came to understand the practical problems 
of urban life in all its details, and also to appreciate the 
importance of intensive work in this field. The 
opinions she formed, like those developed by Booth 
himself, were gradually matured in the presence of an 
ever-increasing mastery of the facts. Charles Booth 
was a wealthy captain of industry, “conservative in 
politics and strongly anti-socialist in temper and 
economic views,” yet he emerged from his long study 
with “ proposals the very reverse of individualist.” He 
conceived that it was the duty of the State to take over 
the control of the lives of the very poor, under a 
socialistic type of administration, while leaving the 
more capable section of society to its own devices, with 
individualism dominant. 

Beatrice Potter had now become a well-known social 
investigator, and thought of this work as her chosen 
calhng. She studied the ‘sweating’ problem, deciding 
that the real sweater is not some malevolent Jew, but 
the nation itself. She took up the history and results of 
the co-operative movement, and in the course of these 
studies found herself in need of certain information. 
“ * Sidney Webb, one of the Fabian essayists, is your 
шап, casually remarked a friendly woman journalist. 
* He knows everything ; when you go out for a walk with 
him he literally pours out information. " In February 
189o, the diary records: “ Sidney Webb, the socialist, 
dined here to meet the Booths. A remarkable little 
man with a huge head and'a tiny body, a breadth of 
forehead quite sufficient to account for the encyclopedic 
character of his knowledge. A Jewish nose, prominent 
eyes and mouth, black hair, somewhat unkempt, 
spectacles, and a most bourgeois black coat shiny with 

NO. 2980, VOL. 118] 


NATURE 








[DECEMBER II, 1926 





wear. But I like the man. There is a directness of 
speech, an open-mindedness, an imaginative warm- 
heartedness which will carry him far.” 

So it came about that the apprenticeship of Beatrice 
Potter came to an end, and'her long and happy partner- 
ship with ‘the other one’ began. Concerning that 
we may hope to hear full particulars at some later date. 

T. D. A. CockERELL. 





The Diphtheria Bacillus and Related 
Organisms. 

Annals of the Pickett-Thomson Research Laboratory. 
Vol. 2, No. a, July 1926. Pp. tiv+ag-203+50 
plates. (London: ВаШіёге, Tindall and Cox; Bal- 
timore, Md.: Williams and Wilkins Co., 1926.) 
425. net. 

HIS volume is almost entirely devoted to а study 
of Corynebacteria (diphtheria bacilus and 

* diphtheroids "), with special reference to the import- 

&nce of microphotography as an aid to their classi- 

fication and identification. The writers are the 

Director and Pathologist of the Pickett-Thomson 

Research Laboratory, Drs. David Thómson and Robert 

Thomson. 

The greater part of the letterpress is given up to a 
comprehensive review of the literature of the genus. 
Much of this of necessity covers ground very ade- 
quately dealt with in the monograph on diphtheria 
published by the Medical Research Council (1923), to 
which acknowledgment is made. А feature of the 
present survey which will be found very useful for 
reference is an alphabetically arranged list of probably 
all the named diphtheroids to be found in the literature, 
together with & short account of each and the authors' 
comments on the records. Chapters are also devoted 
to the distribution of the genus, to tbe pathogenicity, 
and to previous attempts at classification. The latter 
show the great complexity of the subject, the con- 
fusion resulting from the unavoidable inadequacy of 
the earlier attempts, and the difficulties still encountered 
in the present state of bacteriological knowledge. 

In the system of classification advocated in this 
memoir, the importance of photographic records of 
the organism in both microscopic preparations and 
cultures 15 emphasised, though other cultural and 
biochemical characters are detailed. Seventy-two 
varieties of diphtheroids are described, with plates of 
each, but the total number of strains examined is not 
stated, and in some of the varieties the fermentation 
reactions are not recorded. 

The routine recommended by the authors in examin- 
ing a diphtheroid is as follows: The macro- and micro- 
scopic characters of the growth are observed on 
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standard solid and liquid media. These cultures 
and stained microscopic preparations are compared 
with photographs of diphtheroids previously examined 
If the organism under investigation does not correspond 
with any of the existing records, it 1s itself photographed 
and added to the collection. Afterwards the fermenta- 
tion reactions are examined, and in most cases the 
pethogenicity of the strain for the guinea-pig is tested. 

From the character of the growth on testicular agar 
a preliminary division into five groups is made: 

Group I. Non-chromogenic, profuse growers, aerobic 
or facultative (22 varieties). 

Group Ш. Non-chromogenic, profuse growers, an- 
aerobic (4 varieties). 

Group III. Non-chromogenic, delicate growers, 
aerobic or facultative (25 varieties). 

Group IV. Non-chromogenic, delicate growers, 
anaerobic (5 varieties). 

Group V. Chromogenic, profuse growers, aerobic or 
facultative (16 varieties). 


The variety is determined by ancillary cultural char- 
acters and morphology. The fermentation reactions 
give the type. 

The authors agree with the writers of the diphtheria 
monograph in deprecating the naming of individual 
members of the genus and suggest that individual 
strains be designated by a Roman numeral indicating 
the group, & fermentation formula showing the type, 
апа а number giving the variety. 

Whilst a study of the authors' plates and accompany- 
ing descriptions shows that much time and labour have 
been expended on the work, the mass of detail i$ so great 
that the general 1mpression given is one of great com- 
pleaty. Indeed, the authors themselves at times seem 
to have some difficulty in deciding the position of а 
strain. They appear to desire to emphasise the great 
variety of diphtheroids encountered in routine examina- 
tions. Few, if any, modern bactenologists will dispute 
this point, but what those who have had most ехрепепсе 
of the genus will feel is that, owing to the variations, 
especially in morphology, to which the genus is liable, 
any method of identification in which morphology and 
minor cultural characters play an important part must 
hold the possibility, nay, the certainty, of many errors, 
especially if, as the authors seem to contemplate, 
the organism 1s ' placed' on the evidence of а single 
examination. 

It is claimed by the authors that this difficulty can 
be overcome by the use of a satisfactory medium, byt 
this we are inclined to doubt. Whilst the more ob- 
vious cultural characters, such as thickness or thinness 
of growth, on which Ше authors base their primary 
grouping, will, as а rule, remain constant on any given 
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medium properly. prepared, variation in the finer 
points may occur even on the same batch of medium, 
and morphology is notoriously variable A sentence 
in the Medical Research Council’s monograph would 
seem to be conclusive on the latter point. ‘ When 
different portions of the same serum slope are examined, 
very great differences may be detected in the proportion 
of the different (morphological) types " The reference 
is to the diphtheria bacillus and not to diphtheroids, 
but though it is true that in many diphtheroids the 
number of morphological types present is smaller than 
in C. diphtheria, in others considerable pleomorphism 
exists. Indeed, many such are shown in the authors’ 
plates. 

The book is well printed and the great majority of 
the photographs well reproduced. The latter, with the 
&ccompanying notes, are of considerable value in de- 
monstratng the great variety of morphological and 
cultural characters to be found among Corynebacteria. 

The volume also contains a further note by Dr. 
David Thomson on the pleomorphic Gram-negative 
bacillus associated with measles, and a paper on the 
etiology of tuberculosis in relation to satisfactory 
immunisation in cattle by Dr. J. J. Thomson. 

М.М B. 





British Late Palzolithic Industries.  . 


The Upper Paleolithic Age іп Britain. By D. А. E. 
Garrod. Pp. 211+ 3 plates. (Oxford: Clarendon 
Press; London: Oxford University Press, 1926.) 
тоз. 6d. net. 


HIS book indeed fills a gap. Not since 1897, 
when the second edition of Evans’s “ Ancient 

Stone Implements . . .” appeared, has there been any 
attempt to study systematically the paledlithic history 
of Britain. The present volume only deals with a small 
portion of the story, but it is to be hoped that the 
author will not stop short and that further work on the 
other periods will appear later to complete the picture. 

Miss Garrod has learnt her subject in France under 
the Abbé Breuil and others, and her terminology and 
indeed her whole thought is French. The reader who 
is not familiar with the French classifications may find 
himself now and then at sea, but clearly the present 
volume is intended rather аз a book of reference for 
the student of the subject than as arm-chair reading 
for the casual inquirer. Аз such it amply fulfils its 
purpose. There are numerous illustrations. 

Britain is divided into geographical areas, each of 
which is dealt with in а chapter, but Miss Garrod is 
careful to point out that tbis method is only employed 
for convenience’ sake and that no idea that each area 
shows a different culture is implied. 

2AI 
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After & charming little preface in French by Breuil 
апа а short introduction, Devonshire finds are discussed, 
and, аз wil be expected, Kent’s Cavern is given a 
foremost place and occupies the lion’s share of the 
chapter. This is the first time that the most important 
British cave site has ever been systematically described. 
Except for a note on Bench Cavern, Brixham, other 
palsolithic finds of the county are omitted. Neither 
the Tor Bryan Caves situated near Denbury, nor the 
Hazppaway Cave, Torquay, nor the cave at Cattedown 
near Plymouth, where human remains were found, 
appear, though they are all mentioned by Evans. 
Would it not have been well at least to have catalogued 
them, even if unimportant ? 

The next area discussed is South Wales. Here 
comes an excellent condensed account of Paviland. 
Some notes on several other small caves in the district 
follow. A few pages (with figure) on King Arthur’s 
Cave in the Wye Valley form the third chapter, but 
ав this district is at present being investigated by the 
Speleological Society of the University of Bristol, it is 
probable that а second edition will show a considerable 
amplification here. 

Ап account of the Mendip region follows, including 
Aveline's Hole, Gough's Cave, Wookey Hole, Hyena 
Den,etc. Although the first of these has been published 
by the Spelsological Society of the University of 
Bristol in its Proceedings, it has not attqacted hitherto 
all the attention it deserves. 

The North Welsh caves are next passed under review, 
and this chapter is all too short; the district calls for 
further investigation in the field. 





After a note on the Victoria Cave, Settle, Yorkshire, 


the Derbyshire caves are described. Creswell Crags 
take naturally chief place. Mr. L. Armstrong’s recent 
and still unfinished work ‘there has revolutionised our 
ideas on the industries found. To a certain extent, 
therefore, Miss Garrod’s account is necessarily an 

` epitome of that published in the Jowrnal of the Royal 
Anthropological Institute for January 1925, but none 
the less, һеге аз elsewhere, she has carefully studied 
the finds in person. . 

The book concludes with a second part containing 
notes on a few open-air finds that are possibly Palæo- 
lithic in culture, followed by a short sketch on some 
transitional industries, and finally a general summary 
and conclusions, bibliography, etc. 

The treatment of the earlier part of this section is 
perhaps too slight. Surely any account of the open- 
air sites in eastern England should form part of a much 
larger discussion on the whole problem of the surface 
finds of East Anglia, some of which may be quite 
possibly Upper Paleolithic in age. Lastly, may one 
dissent from the use of the term ‘ Creswellian’ for 
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those late Palmolithic cultures occurring on the edge 
of the Magdalenian world, which, though derived from 
the same besal Neanthropic stock, did not actually 
develop into the Magdalenian culture. Late develop- 
ments of the Aurignacian culture are found all round 
the periphery of the Magdalenian. world, and show 
more or less influence from the splendid Magdalenian 
culture of France. There is a danger that the name 
of & species would be given to the genus and that the 
term 'Creswellian culture? would become on a par 
with the term ‘Cromagnon race'—that unfortunate 
use of the name of a site where one modification of the 
Neanthropic race was found, for the race itself. 

One can only conclude by hearty congratulations 
to Miss Garrod. Her book is the first systematic 
account of the Upper Palsolithic cave cultures in 
Britain that has appeared in the light of modern 
knowledge, and she may justly be proud of the result. 

M. C. BuzxrrT. 





Vinegar. . 
Vinegar: its Manwfadwre and Examination. By 
С. Ainsworth Mitchell. Second edition, thoroughly 
revised. Рр. xvitaz1+5 plates. (London : Charles 

. Griffin and Co., Ltd., 1926.) тоз. 6d. net. 


INEGAR or ‘ Alegar,’ as the body when derived 
from beer was originally called,has been in house- 
hold use from early times; it has been the subject 
of organised manufacture for generations; and for 
250 years in Great Britain was an object of taxation 
for revenue purposes—a policy which still exists in 
some other countries. There is therefore a wealth of 
interesting historical material from which Mr. Mitchell 
has been able to draw in this manual on vinegar. 

The early story of vinegar and its manufacture, the 
legislation affecting it, the theories advanced to account 
for adetic fermentation, as well as illustrations оѓ the 
apparatus in use a century ago, some of it surviving 
in a few cases to-day, form a considerable part of the 
book. But modern processes of manufacture have not 
been overlooked, and on this portion the author speaks 
with the authority of an experienced worker. 

The manufacturing details and the treatment of the 
crude vinegar show how the factors used by chemists a 
quarter of a century ago for determining the purity of a 
vinegar, аз well as the definition of what is understood by 
vinegar, need revision. An effort has, indeed, recently 
been made in a Bill before Parliament to lay down 
a definition of vinegar, but the author does not refer to 
this although he gives the proposals on the same point 
put forward by the Vinegar Brewers’. Association in 
1908. 


The methods for the examination of vinegar are on 
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the whole fairly complete, although reference has vo be 
made to the appendix for some of these. А full 
description of the method for the determination of 
arsenic by the Marsh zinc and acid method described 
in a report to the Royal Arsenical Commission in тоот, 
is included, but it would have been as well to record 
that the Commission had also before it the electrolytic 
method which is now very largely used. 

It is unfortunate that the appendix has been used to 
describe several pieces ôf modern work, instead of their 
inclusion in the text in this ' revised edition. Thus, 
in reading the account of the manufacture of acetic 
&cid in Chap. v., there is a sense of loss that no reference 
is made to the synthesis from acetylene. This, how- 
ever, is given in the appendix, together with other 
matters such as the modern classification of acetic 
bacteria suggested by the American Society of Bac- 
teriologists in 1920. The book would have been more 
clearly up-to-date if these had been included in their 
relevant places in the text. 

The appendix also gives a list of the import duties 
of differeht countries on vinegar and acetic acid, pre- 
sumably as a guide to intending exporters. It would 
have been of advantage to give also the definitions for 
the various types of vinegar which have been adopted 
by some of these countries- with which imported 
vinegar must conform. 

The book is, however, a very useful addition to 
technical literature. 


Our Bookshelf. 


Zoologie wn Grundriss. Von W. Stempell. Dritte 
Lieferung. Рр. 337-512. 6'9o gold marks. Vierte 
Lieferung. Pp. 513-688. 6-90 gold marks. Funfte 
Lieferung (Schluss des Werkes) Рр. xx + 689-900. 
10:50 gold marks. (Berlin: Gebrüder Borntraeger, 
1926.) 

Tue early portion of the third part of this text-book 

contains the remainder of the general account of the 

structure of the Vertebrata. The few pages on develop- 
ment might have been extended with advantage, and 
the systematic accounts of the classes of vertebrates 
also suffer from undue compression—the elasmobranchs 
are dealt with in 4o lines, the Dipnoi in 20 lines, and 

the Rhynchocephalia in ro lines. . 

The succeeding section is devoted to physiology and 

Ев А brief account of the principal in- 

ic and organic substances met with in animals is 

fo owed by a consideration of the various aspects of 
metabolism, and (continuing into the fourth part) ex- 
cretion, with short accounts of pigments and animal 
coloration. The transformation of food into energy 
and the production of electricity and light are con- 
sidered, and an account is given of.the sense organs— 
especially eyes-and statocysts, which are concerned in 
movement, and of the general relationships 

of the neurones in the central nervous system concerned 
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in reflexes.. The last section of the part deals with 
reproduction and development and here again the 
difficulties due to compression are apparent. 

The fifth part opens with a brief account of heredity, 
followed by a section on the relation of animals to 
their environment and on evolution, concluding witl 
a short chapter (9 pp.) on the descent of man. A list 
of books and of journals is given for the use of those 
who wish to pursue their studies further. 

A concise summary is provided so that the student 
can review, by reading some fifteen pages, many of 
the important matters which have been dealt with in 
the volume. 

The diagrammatic figures are for the most part good 
and helpful, but some of the others scarcely fulfil their 
functions, e.g. the figure of Archmopteryx would have 
been of much more use to the reader had its parts been 
lettered. At the end of the volume are one hundred 
reproductions of photographs made chiefly by the 
author, and there 1s an excellent index. 

The book as a whole is very condensed, but the 
student who works through it and grasps the facts 
and principles set forth, if he is at the same time 
developing his knowledge of comparative anatomy, 
embryglogy, and microscopical structure by sound 
work in the laboratory, will have received an all- 
round introduction to the study of animal life. 


Business Economics. Ву Sir Wiliam Ashley. Рр 
viii + 71. (London: Longmans, Green and Co., 
Ltd., 1926.) 25. 6d. net. 


NOTWITHSTANDING the growing attention which is 
being paid to-day to the importance of the study of 
economics, there is as yet no real assurance that its 
teachings are having any deep effect upon the minds 
of the great mass of business men. It may be that it 
is yet too early to look for this result. ` While economics 
is slowly winning its nghtful place in the syllabuses of 
many professional examinations, it is doubtful whether 
either the younger or the older practical business man 
ever has its claims brought before him in a manner 
which both attracts and ensures his attention. If this 
end is to be achieved, it can only be through the in- 
fluence of books specially written with this purpose in 
view, and it is within this sphere that Sir William 
Ashley's little book on “ Business Economics " has & 
particular claim. It consists of a reprint of three 
lectures delivered by him this year at the Commercial 
College at Copenhagen. Its main purport is-to em- 
phasise the importance of overhead charges or expenses 
in the determination of business policy. 

Much of the dislike and the distrust that a practical 
man of affairs shows towards economics spring from 
the difficulty he has of finding within the written page 
any immediate help towards the solution of the prac- 
tical problems with which from time to time he is 
faced. Such a man seeks a definite answer to a definite 
question, and all he can find in the text-book is a 
broad answer to a broad question. His interest in 
economic literature is therefore never likely to develop 
until some practical link is established between general 
theories on one hand and particular problems on 
the other. By analysing the influence of overhead 
costs, Sir William Ashley makes an important con- 
tribution towards forging this essential link. He shows 
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how and why ‘ dumping’ arises. He considers its re- 
action on the wage policy. He discusses the advantages 
and disadvantages of in tion and vertical com- 
binations, and also of the policy of broadening the basis 
of business. The relation of dividends to profits, with 
the corollary of reserves, also receives attention, and 
a few words are devoted to the question of publicity. 
The field of business economics calls, as Sir William 
Ashley notes in his concluding lines, for much further 
investigation, and we venture to hope that he will 
ursue “hig studies and so develop this side of know- 
ledge that it will, in his own words, “ contribute to the 
training of efficient men of business . . . form in itself 
' an interesting body of knowledge and . . . bea genuine 
mental discipline." W. H. C. 


Handbuch der . Herausgegeben von 
Prof. K. Linsbauer. Lief. 15. Abteilung 2, Teil 2: 
Pteridophyten und Anthophyten. Band 9: Das 
abnorme Dickenwachstum. Von Dr. Н. Pfeiffer. 

.Xii-c-273. 19:50 gold marks. Lief. 14. Ab 
ung 2, Teil 2: Pteridophyten und Anthophyten. 
Band то: Anatomie der Angiospermen-Samen. 

- Von Prof. Dr. Fritz Netolitzky. Pp. v+364. 27 
gold marks. (Berlin: Gebrüder Borntraeger, 1926.) 

THESE two volumes, forming v 

series dealing with all aspects of plant anatomy, contain 

а wealth of detail useful to the specialist and, expecially 

in the case of Pfeiffer's book, not without considerable 

interest to the general botanist. Pfeiffer deals essen- 
tially with the various types of anomalous secondary 
thickening found in lianes and perennial storage organs, 
the detailed consideration of which, under 
numerous headings, occupies the greater part of the 
book. The introductory section includes а brief 
summary of the presenf views as to the causal inter- 
pretation of the phenomena concerned and a useful 
oversight in tabular form of the occurrence of the 
different types of anomalies in the various Phanero- 

ous families. The treatment of a large mass of 
in part) rather unconnected facts has been successfully 

&ccomplished, but a rather fuller consideration of 

fleshy roots might have been useful. The illustrations 

are somewhat scanty—in particular figures showing 
successive stages in development of anomalous structure 
might have been more freely included. 
Netolitzky’s treatise on the anatomy of Angio- 
ous seeds, which traverses a very large body of 
literature, deals with the subject-matter essentially 
from the systematic point of view. Seed structure 1s 
considered family by family and the data are summar- 
ised in a table at the end of the book. One misses, 
however, anything of the nature of a synopsis giving the 
distribution of the various seed characters in families 

and genera, such as would facilitate identification of a 

seed of unknown affinity. The numerous illustrations 

may help to some extent to remedy this defect. 


. Le pH intérieur cellulaire. Par Dr. Paul Reiss. Рр. 
135. (Paris: Les Presses universitaires de France, 
n.d.) n.p. 

Tms monograph provides an excellent summary of the 
literature in a field of experimental biology which is 
beginning to attract great attention. After a very 
summary statement of the theoretical physico-chemical 
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basis from which conclusions may be drawn аз to the 
significance of hydrogen ion concentration to the 
behaviour of protoplasm, a, brief chronological summary 
is given of the main investigations in which an attempt 
has been made to determine а РН of biological interest. 
As the author says, when placed chronologically, these 
investigations do not show a growing improvement in 
the technique of determination of ЭН, e difficulties 
grappléd with in earlier papers often being completely 
neglected by later workers. 

The intention of the author is to avoid this in future 
by а comprehensive study of the literature of рН 
determinations of significance in biology, and a very 
valuable section follows in which а critical discussion 
is given of the use and limitations of both indicator and 

tentiometric methods when applied to living organ- 
bins А brief but very ее discussion of the 
tentative suggestions as to the significance of pH, for 
example, as an internal regulatory mechanism in the 
organism, completes а very concise monograph that 
should be of real value to the experimental biologist. 

The bibliography covers English and American work 
as well as continental, and cites а number of papers 
published so late as 1926. Itis an additional advan 
that this little monograph discusses somewhat fully 
the suggestive work of Prof. Vlés and his pupils, both 
in the development of methods of determination of pH 
and as to the significance of external pH on the 
behaviour of mixtures of protein ampholytes with 
different iso-electric points. ` К 
Die Tierwelt der Nord- und Ostsee. Herausgegeben von 

С. Grimpe und E. Wagler. Lieferung 4. Teil 7,c,: 

Bryosoa, von Ernst Marcus; Teil 12, c.: Pisces, 

Allgemeiner Teil, vón H.M. Kyle und E. Ehrenbaum ; 

Teil 12, gı: Teleoste: Physoclssts, 1-5, von Georg 

"Duncker und Erna W. Mohr. Pp. 106+ 104444. 

(Leipzig: Akademische Verlagsgesellschaft m.b.H., 

1926.) 18 gold marks. 

THE present part ‘of the “ Tierwelt, der Nord und 
Ostsee " maintains the useful character of the preceding 
numbers, the section by Marcus on the Bryozoa being 
particularly well done, comprehensive, and embodying 
all recent work. It receives treatment on the lines 
already laid down, which are to be followed throughout 
the whole work in dealing with each group. The full 
account of the habitats of the species, and a detailed 
key, together with figures elucidating the morphology 
of & large number of species, will be very valuable to 
zoological workers. | 

The general introduction to fishes given here by Kyle 
and Ehrenbaeum comprises а ку survey of their 
systematics, morphology, and biology ; though neces- 
sarily brief, it is good. Systematists will find Kyle's 
views on classification and the phylogenetic scheme 
which places the Cyclostomata amongst the Chon- 
drichtyes on a level with the elasmobranchs provoca- 
tive and stimulating. Of greater service to the natural- 
ist are the artificial keys to the families and to the 
of North Sea species so far as they are known. De 
tailed descriptions of the families, species, and of their 
life Ristories are to be given in the systematic portions 
as they appear; the scombresociformes, syngnathi- 
formes, Plectognathi, atheriniformes, and ammodyti- 
formes occurring in the present volume. 
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Letters to the Editor. 


[The Editor does mot hold himself responsible for 
opinions sed by kes . Neither 
can ke to return, nor lo correspond with 


The Supposed Law of Flame Speeds. ' 


Ат the general discussion upon explosive reachons 
in gaseous media, held in London on June 14 under 
the auspices of the Faraday Society, Prof. R. V 
Wheeler and Dr. W. Payman presented a paper on 
the uniform movement during the propagation of 
flame, 1n which they emp their supposed ' Law 
of Flame Speeds,’ claiming ıt to be applicable to all 
conditions of flame tion. They added that 
“ there is a considerable amount of evidence available 
that the relative of the uniform movement of 
flame obtained under the specified ental 
conditions are directly proportional to the 
under other conditions, except during the detonation 
wave’’; also, that the law of speeds applies to the 
rate of development of pressure ın complex mixtures 
of with air (Trams. Faraday Soc., 22, pp. 302-300). 
m & written ирон to the general discussion 

: . 314-320 expressed doubts as to the 
general Rating E this supposed 'law,' and stated 
t for some time past ents had been in 
progress ın my laboratories to teet ıt from the point 
of view of the behaviour of complex mixtures of 
certain hydrocarbons with hydrogen and oxygen, con- 
taining an excess of combustible , and that we 
hoped to be able to publish a detailed account of the 
results of these experiments before the end of the 
~ year, when we would discuss further their bearing 
upon the ‘law.’ 

The basis of the experunental test to which we 
have subjected the ' law ' is one which the authors of 
it themselves have accepted. For in then recent 
paper at'the ot Society (loc. cil. pp. 304-305) 
they said: (1) “ that if a complex mixture is made by 
blending a number of mixtures of air with simple 
combustible gases all of which have the same speed 
of uniform movement of flame, then this complex 
mixture will also have the same speed of flame provided 
that all the mixtures are of the same type, all con- 
аппа excess of oxygen or all containing excess of 
inflammable gas," and that (2) “ an important deduc- 
tion from the law of speeds is that during the pro - 
tion of flame ın a complex mixture о Gn bbHble 
gas and air mixtures of the | we have just con- 
sidered (all with the same ае (а uniform movement 
of flame), the combustion can be regarded as involving 
the simultaneous but independent burning of а 
number of ер mixtures of the individual gases 
with au, in which the proportions of inflammable 
gas and air are Buch that each mixture, if b 
alone, would propagate flame with the aris peed 
as does the complex mixture." They also reported 
having found experimentally that complex mixtures 
of methane-hydrogen-and-air, cont&i insufficient 
oxygen for complete combustion, fulfil such conditions. 

е experiments which have been in progress in 
my laboratones during the past two years upon the 

viour at atmospheric temperature and pressure 
of such complex maxtures as those of acetylene- 
"hydrogen-and-o , and of ethylene-h n-and- 
-oxygen, containing &n excess of combustible con- 
‘stituents, are now completed, and the results thereof 
wil in due course be communicated to the Royal 
Socety. Meanwhile, I desire it to be known that 1n 
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neither case have the observed flame speeds fulfilled 
the requirements of the ‘law.’ In the case of the 
acetylene-hydrogen-oxygen mixtures they diverged 


.| from it considerably ; ant for the ethylene-hydrogen- 


о mixtures they were entirely inconsistent with 
it. Indeed, we have arranged an experiment, which 
can be shown to any one who wil come to see it, 
affording visual evidence that the behaviour of such 
complex mixtures of шуде hydroponi n овлар 
are irreconcilable with the requirements of the ‘ law.’ 

I am, therefore, convinced from шу own experi- 
ments that, whatever degree of validity there may 
be in the conclusions which Prof. Wheeler and Dr. 
Payman have drawn from theirs, they are not uni- 
versally applicable to all explosive mixtures, and 
therefore they cannot be vested with the authority 
of a natural law р 

МпллАМ A. Bons. 
Imperial College 6f Science and Technology, 
South Kensington, London, S.W.7, 
November 29. 





\ 
Rainfall Interception by Plants. 


Тнк work of Marloth ('' Results of Experiments оп 
Table Mountain for ascertainmg the Amount of 
Moisture d ted from the South-east Clouds ” 
Trans. S A. Phil Soc., 14, 403-408, 1903, and “' Re- 
sults of Further ents on Table Mountain for 
ascertaining the Amount of Moisture deposited from 
the South-east Clouds”: tbid., 16, 97-105, 1905) on 
the subject of d tion of moisture trom the south- 
east clouds on Table Mountain, has attracted much 
interest in meteorological circles. 

Marloth used two 5-1n. gauges, one bearing a 12-in - 
high frame of mesh wire and 4 vertical wire supports, 
through which seventeen Restionaceous stems were 
drawn, the other being an о open gauge. In 
56 days the control catch totalled nearly 4 in, the 
vegetation-screened catching nearly 80 ın., repre- 
senting an interception дати of about 1500 per cent. 
During ordinary precipitation the intercepiton gains 
were 300-400 per cent., but during misty weather they 
rose to 1000-1200 per cent. 

de Forest (“ Rainfall Interception by Plants: An 
Expenmental Note”: Ecology 4 (4), 417-419, 1923), 
working in Maryland, employed three 3-in gauges: 
the first bore a wire-m frame 12.10. high; the 
second bore a similar frame and 1n addition ten r2-1n.- 
long umitation (tin) reeds, standing about 1:5-3 mm. 
apart, bent lengthwise to form interior angles of about 
135°; the served as a control. In tour months 
(26 days measurable rainfall the reed-clad gauge 
registered an interception gasn of nearly 30 per 
cent. 

The writer, working at Deepwalls, Knysna, South 
Africa (1725 feet elevation; Lat. 33:9 S., Long. 
23:16 E.), has employed two 5-in. gauges 4 ft. high, 
standing within yards of one another on the 
level ridge of an hill. The first gauge bore a 
12-in.-high frame of wire mesh identical with that used 
by Marloth ; through the mesh four single branchlets 
ot the broad-leafed conifer, Р Thunbergis 
Hook, were drawn, about thirty leaves (of 2-3 ш. 
x į in.) being borne by each branchlet The branch- 
lets were arranged so that the folage was held 
firmly in posrhon, and the apex of each branchlet was 
placed i in. below the top rim of the frame, thus an 
evenly spread mosaic of leaves was exposed round the 

Care was taken to preserve the spread and 


uge. 
бешге of the foliage-screen, the leathery, persistent 
nature of the latter necessitating very t adjust- 


ment during the twelve months of the experiment. 
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The rainfall registered by the two gauges was as 
follows : 


Vegetation screened 





Month Control Gange. Gauge. 
une 192 . T . 3 96 in. 795in. 
шу. š . Я 2:66 21 
ugust Я Д p 3 59 681 

September . . 904 19:49 
October 603 12:46 
МоуетаЬег 3:91 720 
December .. 4 88 795 
anuary 1926 3°37 6:34 
ebryary 341 332 
March . 5 62 IO 54 
April . 3:43 660 . 
May 2:12 3:17 
Total . 5202 94 56 
Percentage тоо * 181-7 


Summarising: (т) In one year the control registered 
52 in. only, the vegetation-screened, 94 in. (2) For 
every month except February 1926, the vegetation- 
screened gauge the higher catch—the reason 
for the higher catch by the control in February being 
that few hydrometeors occurred, the. precipitation 
taking the form of normal and of heavy 
(3) A classification of rain types for the period June 
1925~May 1926, shows— ЗЕ" 


79 per cent. of the rains to have been of fine, misty 
nature (Nebeireissen). 

13 per cent. of the rains to have been normal 
showers. . 

8 per ceht. of the rains to have been heavy down- 
pours. - 

(4) Detailed readings indicate that the greater catches 
registered by the etation-screened gauge occurred 
as the result of the Nebeiretssen. 

The Nebeireissen are responsible for the d ition 
of large amounts of moisture upon the sexed cowie 
of the Knysna Forest trees, and to a lesser but still 
appreciable extent upon the foliage of the two 15-ft.- 
high Macchia or Fiynbosch; the forests are usually 
dripping wet during Nebelretssen, while the ground 
immediately beyond their margins is comparatively 


e subject of interception loss due to vegetation 
has been studied by Horton (“ Rainfall Interception "': 
Mon. Weath. Rev. 47, 603-623, 1919), and de 
Forest (loc. cit.). Horton working in Albany, N.Y., 
with trees and field crops, concludes that rainfall inter- 
ception represents a loss of rainfall which would other- 
wise be available to the soil, and shows that the nter- 
ception loss 18 greater in forests than in fields. In the 
summer of 1918 he found the mean iniercepiion loss 
under eleven species of trees to be about 40 per cent 
of the total rainfall. 

The writer has studied the interception loss 1n the 
Knysna forests as the result of the talang up of 
moisture by the foliage, branchlets, branches, and 
boles of the trees, and as the result of evaporation of 
thin films of moisture occurring on these . In 
one experiment two 5-10. gauges 4 ft were 
employed—the first being p under canopy of 
chmax high forest (P slongata L'Hent. and 
Olsa Lawnfoha Lamk. being the dominants), the 
second being set under full exposure, about zoo yards 
distant. e elevation was 1500 feet, and the Aspect 
southern. The results of the experiment шау be 
summarised as follows : 


(х) For the period February г, 1923~January 31, 
1925 fue OUS Ear T шв gauge under canopy and 
_ by the control were 65-98 in. and 85-0 in. ively ; 
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-record any information 


that is, there was an interception loss of about 22:4 
cent. 

(2) The total number of да 
more was registered, was 58 days leas under can 
than in the open. iod 

(3) Interception losses were greater during Nebel- 
reissen or fine rains, owing to the foliage, branches, and 
boles taking up во much of the moisture; heavy 
downpours lowered the interception loss considerably. 

Observations are showing that while there is this 
well-marked interception loss below the trees, within 
their crowns the actual total catch of moisture is far 


on which o-or in. or 


greater (30-80 cent) than at equivalent hegghts 
in fully gites. - 
It is hoped that those interested ın the fascinating 


subject of rainfall in tion by plants wıll place on 
бу may have accumulated 
con the relative importance of interception 
losses and interception gains. Jonn PHILLIPS. 
Forest Research Station, 
Deepwalls, near Knysna, 
South Africa, September 26. 





The Occurrence of Hellum and Neon in 
Vacuum Tubes, T 


Iw:& letter recently published in NATURE of October 
30, 118, p. 625, Prof. Baly and Dr. Riding gave an 
account of their more recent experiments on tbe 
ap ce of the rare gases in electric discharge 
tubes. Under certam conditions they found both 
neon and hehum in the residual де, and they record 
one instance in which pure helium was obtained 
These results confirm ther earlier observations, as 
well as those of Collie, Patterson; and Masson (1915). 
The authors incline to interpret their results as due to 
a disintegration by the electric discharge of the 
nitrogen atom, the experiments having per- 
formed in mixtures of oxygen and nitrogen, or with 
nitride electrodes. 

Whatever may be the true interpretation of these 
experiments, their importance cannot be denied, for 
they. undoubtedly reveal а phenomenon in electric 
discharge work the significance of which has not 
hitherto been «quete. appreciated. There can 
be no doubt that the results can not be interpreted as 
arising from a simple air-leak, for positive results have 
been obtained under & great variety of conditions, 
and elaborate precautions have been taken to avoid 
contamination from, outside. Nevertheless, the possi- 
bility of the diffusion of atmospheric helium and neon 
through the walls of the apparatus, first suggested by 
Lo Surdo (Ads Linc. (5), 30, I. р 85, 1921), does not 
seem to have received the attention it deserves in the 
interpretation of such ents, and it is the pur- 
pose of this note to indicate that the effect 13 by no 
Ineans ТШЕ = 

That helium and neon diffuse through heated quartz 
and glass is à well-established fact, though most of the 

iments on the phenomenon have been performed 
with these in & state of M rp purity, and 
at appreciable pressures. The effect is much greater 
with helium than with neon. According to experi- 
ments of Williams and Ferguson (Am. Jour. Scr., 44, 
. 2160, 1922), the permeability of silica. glass to 
elium A eil to the pressure and increases 
exponenti у with the temperature, and with 
glass at 610° C. the effect-18 about 5 per cent. of that 
with fused silica at the same tem ture. Further- 
more, О. W. Richardson and К. C. Ditto (РАЙ. MA 
(6), a2, p. 704, 1911) have shown that at 1000? C. 
hehum from the air through fused silica 
more rapidly than neon. E 
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In their remarkable work on the ОВНА of 
hydro o helium, F. Paneth and К. Peters (Ber. 
d. D. Chem Ges., 59, p. 2039, 1926) have also directed 
attention to the рле of helium and to a lesser 
extent of neon through heated glass. Even at normal 
temperature they were able to detect the presence of 
helium in thelr apparatus after the lapse of about a 
week, their ement béing so sensitive that 
could detect about 10“ с.с. of helium. For this 
reason, 1n experiments of long duration they immersed 
their.ap tus in water, when the presence of helium 
was cat detected even after a period reckoned in 
months. 

In experiments by Dr. J. S. Hawnt and myself, it 
has frequently been necessary to test our apparatus 
for atmospheric contamination, and in the course of 
this work we have also established the diffusion at 
room temperature of helium from the air into our 

ap tus, which 18 constructed of glass, with an 
attached quartz discharge tube. Thus, after the 
apparatus had stood evacuated for a fortnight, 
during 36 hours of which part of the discharge tube 
was heated locally by means of a sand bath at 200° С, 
we found, after removal of hydrogen and absorption 
by charcoal, that the residual gas was helium, no 
trace of neon being evident The volume of helium 
(at N.P.T.) so obtained was ter than 1077 cc, our 
apparatus being capable of detecting 10“ c c. or less. 
In the spectrum of the excited residual the mercury 
lines and Ha were feebly developed, but the helium 
lines were strong, and the colour of the discharge was 
that characteristic of helium in the capillary of a 
vacuum tube containing helium at reduced pressure. 
The following helium lines were well developed : 
6678, 5876, mus 4922, 4713, and 4471. 

t 13 well known tbat in heavy unidirectional 
induction coi discharges in vacuum tubes, cu- 
larly at low pressure, the glass walls of the bulb 
surrounding the cathode become very hot Моге- 
over, 1n heavy condensed discharges (with E -E&p) 
the capillary becomes strongly heated, wher tas the 
bulbs remain relatively cool. the latter case, je. alio, 
if the pressure of the contained gas be increased, a 
greater spark-gap 18 necessary to get the same amount 
of heating in the capillary. Now these are precisely 
the conditions under which Baly and Riding have 
obtained helium and neon in their discharge tubes, 
and it seems practically certain that in experiments 
of from бо to тоо hours duration helium ın appreci- 
&ble quantity, and to a lesser extent neon, will 
from the air through the heated parts of their dis- 
charge tubes. It would be inter if the - 
ments were repeated with the bulb and the capi 
respectively immersed in a Jacket containing mercury 
or through which water was continuously flowing 
during the discharge. The non-appearance of the 
rare gases in such cases would be proof that these 

bad previously diffused from the air into the 
dischirge tubes. It should also be pointed out that 
by enclosing the discharge tube-in an evacuated glass 
vessel the entrance of helium will not be prevented, 
for the double walls will probably both be hot at the 
cathode end in the o i discharge, and the 
diffusion will only be retard to the greater 
thickness of glass through whi dg helium (and 
neon) must now diffuse. 

Should the occurrence of the rare gases 1n electric 

e tubes really be due to their diffusion through 
the heated glass from the aur, it 18 rather surprising 
that helium 1з not always more abundant than neon 
in the residual gas. It seems not unlikely that some 
other cause may also be involved in the case of neon, 
а neon 1s often present in greater quantity than 
hehum. 
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Paneth (Lc. has pointed out that glass has the 
ability of selectively adsorbing helium from a helium- 
neon mixture, and this may in part explain the 
occasional relative abundance of neon as compared 
with hehum. A further contributory cause may be 
adduced from the fact that in & helium-neon mixture 
subjected to electric discharge, helium disappears 
more readily than neon, presumably due to absorp- 
tion by the electrodes, sputtered metal, or the glass 
walls. Thus Claude ( CR. 156, p. 1317, 1913) ) found 
that with 1 per cent. Keim in neon the helium dis- 
appeared by absorption during the passage of the 

e, whereas in a mixture containing I per cent. 
neon in helium the neon did not disappear. 


= Ковевт W. Lawson. 
The Physics Laboratory, 
The University, Sheffield, 
November 16. 





A Possible Connexion between the Wave-Theory 
of Matter and Electro-Magnetism. 

IN de Broghe’s theory a particle of matter travelling 
with velocity v has associated with it a phase-wave 
travelling with velocity c*/o. It seems that this 
theory may have some connexion with Sir J. J 
Thomson’s theory of moving lines of force if we 
interpret v as a velocity of the electric line and сӯи 
as the velocity of the magnetic line. 

In this theory, as I understand it, a ible 
velocity v for a line of electric force satisfies the 
equation 


=Дох Е], 


where Е is the electric апа Н the magnetic force. А 
possible velocity w for а hne of magnetic force 18, on 
the other hand, given by the equation 


=- [шю х Н). 
Eliminatng Н and making use of the equation 
(ш E) =о we find that 
(v.w) = c*. 
When v and w аге in the same direction, this equation 
gives tp —c[*v. In the later developments of Thomson's 
theory (see, for example, Н. Bateman, Phil. Mag. 
vol. 34 (1917), p. 405), expressions of type 
OW, T „1 OY, 
Н, aly, £z) EB. atx, t)' 
are adopted for the components of Е and Н and the 
equations of а moving line of magnetic force are 


y —constant, т = constant. 
Adopting also expressions of types 
ETE _ 23 = дооту 
4 ni(i 0)... В) 
for the potentials, we remark that if y and т both 
satisfy de Broglie's equation 
oy Oh Oy т oy _ mic? h 
m Т Буй da dB o m rou 
then we have the usual relation 
aA, дА, 04, 10b 
ax + ду У д >45 29370 
If we assume simply (P. А. М. Dirac, Proc. Roy. Soc., 
vol. r12 е р. 679) 








Е 


Косшы. Абу, r= 
a ay 


‘a 


Aly, 3), 
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the electromagnetic field turns out to be independent 
‘of the time,! but according to the above rules the: lines 
of magnetic force can be r ed as moving with 
velocity с/о parallel to the axis of x, and the lines of 
electric force with velocity vin the same direction. Tf 
our function y can be regarded as a constant multiple 
of Schródinger's y and т as its imaginary conjugate, 
then, whenever we have an expression such as 
А зк (1-5) 
. yoZA,e Ong 
the only frequencies which appear in the electro- 
magnetic field are the differences »,—», of the 
fundamental frequencies.! Wg are not bound, how- 
evér, to make y and r conjugate complex quantities. 
If, for example, we put . 
hoc tH QE 7 
y e zt т= 48 LE 
where ғ is the distance from the origin, both y and r 
satisfy de Broglie's equation &nd we have 
ex + sy ёк 
E= сз, E,= D" Е, = Dp 
H,=0, H,=0, Н, =0о. : 
The field is thus that of a simple electric poe: 
- H BATEMAN 


Calfornia Institute of Technology, 
Pasadena. 





Patent Law and Unemployment. 


THE writer of the article on the above topic has 
provided, in NATURE of November їз, p. 695, а very 
valuable graph of the number of British patents 
kept in force for the fourteen years’ term, and has 
suppled useful figures of the number .of foreign 

atents granted in Great Britain from 1900 to 1909; 
pun I dissent from his conclusions. The former shows 
„ап almost continuous rise in the number of the 
fourteen-year enduring patents from 1897 onwards. 
-This cannot be due to the retrospective action of the 
1902 Act. It supports my contention that the rjse 
is due to external industrial conditions. If the 
writer of the article compares his graph with the lt 
of the numbers of foreign inventions patented here 
aight loach саара. шкы иде 
"n a corresponding rise and fall in the graph. 

Hence I аа that ап official ancy should 
` be made to ascertain whether these foreign patents 
were taken out for the purpose of fostering or ob- 
structing British industries. This is’ more material, 
as it is known that since the year 1900 or thereabouts 
British capital has gone abroad in increasing quant: 
(cf. Hobson, ' Export of Capital’’), and this , 
while it makes for national wealth, accentuates the 

roblem of unemployment. I with the writer 
that foreign а patented hae represent the 
cream of forei inventive talent I was wholly 
opposed to.the foolish Act of 1919 which for a time 
acted as a deterrent to the foreign inventor. My 
contention 1з that if it 1s wished to induce the 
foreigner to introduce his industries here, we must 
stop threatening him and must offer him such better 
terms as will induce him to come over and help us. 

Е. WYNDHAM HULME, 
Littlehampton, November 14. 





Mr. Ногме'в contention that there is ' an almost 
continuous rise in the number 'of fourteen -year 
coUe ees from 1897 onwards " can be tested 
numerically. For the period 1885 to 1896 the average 

1 Tins may be avoided by using tho type of solution employed by L. de 

1 р е the am оё ВоВ аала waver 
Ann. d. Phyt., 79 (1925), р. 734- 
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number of such survivprs was 498 per annum, the 
mean deviatign being 4:9 per cent. and the maximum 
deviation 9:4 per cent. For 1899 and 1i9oo the 
figures are 509 апа 508 respectively, апа the deviation 
from the previous average, namely 2 per cent, was 
thus so well within the prewious mean deviation that 
the rate of survival may be regarded as steady down 
to rgoo at least. Nor is the rise really great for tho 
y the whole 
transition took place over the period 1904—1906, and 
by 4907 the figure had become so steady in that 
for the penod 1907—1912 the mean deviation from 
the new average of 1210 was only 2:3 per cent., and 
the maximum deviation only 5:4 cent. It is 
difficult to think of any cause for such a other 
than the enhanced prestige conferred upon patents 
by the Act of 1902, as a result of 1ncreased confidence 
in their validity. Я 
The rate of survival is no doubt affected by the 
number of patents granted to foreigners There are 
other factors, however, which swamp the correlation 
in question, and ıt does not seem to close. 
. Hulme more than any one else can claim tredit 
for having directed attention in recent years to а 
principle which is in real danger of being forgotten, 
namely, the RID that the value of a patent 
m must be measured by its success in fostering 
e establishment of new manufactures within the 
realm. - But surely if & capitalist 18 to risk his capital 
on-a manufacture which has:been patented, he wishes 
to feel some assurance that his patent is a valid one, 
In proportion as his confidence is increased in this 
respect will he be willing to msk the necessary out- 
lay in | ental work, plant, organisaton and 
ubhcity. He has to create a new demand; and 
e needs tó be assured that when he has done so he 
will not be robbed of his reward by the competition 
which invalidation of his patent would make possible. 
Tae WRITER OF THE ARTICLE, 





The Oogenesis of Lumbricus. 


Tue letters by Mr. L. A. Harvey and Prof. V. Nath in 
Nature of November 27 and December prm 
comment. With regard to t's‘ Vacuome Theory,’ І 
have Ше of value to зау. Some of my associates have 
a leaning towards the vacuome theory, and Prof. Nath 
does not mention Nassonov’s Protozoa work, which 18 
certainly in its favour. One of my most valued pupils, 
Dr. Bhattacharya, of Allaha after studying in 
Paris, embraced Parat’s views, and naturally this has 
had some influence on me. In the oogenesis of 
Patella, a form investigated by Ludford, Woodger, 
Rodgers Brambell, and myself, ıt does seem that it 1s 


the sphere-substance and not a vacuole, which forms 
the iat globules. Reimvestigation of this form, in 
view of t’s claims, might yield interesting results. 


lf Mr. Harvey really wants to seq Golgi bodies forming 
yolk and fat, I commend him to Patella, where the 
phenomenon is clear. - 

I think that the evidence for Pargt’s views 1s getting 
stronger, but I do not care to commit myself to any 
more definite expression of opinion at the present 
moment. I consider that Prof. Nath’s very interest- 
ed attempt to co-ordinate Parat’s results, and his own 

uable in igations on yolk formation, should be 
weighed y by future workers on the cyto- 


. plasmic inclusions. 


Mr. Harva pain кок Ee в 
his paper. have no intention of repeating here the 
substance of our reply to Mr. Harvey’s paper, which 
Dr. Nath and I have published in the recent issue of 
the Q.J.M.S. The reader of this letter should refer to 
that journal. i i 


` 
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Now, 
pointed out that m 
published on ann 

aper, was merely quo 

t 18 clear that arve 
to read my work before 
This was a pity 

Mr. Harvey points out that his paper was more in 
the nature of a critique of the methods of argument 
used by my school. Years ago, when I had already 
poe pers in the Q./ M S. under Sir 

ay Lankester's editorship, that great worker wrote 
to me a good many letters of advice. In one of these 
he said, ' Collect as many facts as you can, avoid 
discussion.” If Mr. Harvey will take this piece of 
advice to heart, 1t will be all to the pM 

Mr. Harvey complains that I have called into 

uestion his technique and powers of observation. 

is true. Mr Harvey quotes Dr. Cowdry. I know 

Dr. Cowdry's work: it 13 very fine, but it has no 

bearing оп Lumbricus. Dr Cow has worked on 

vertebrate mitochondria and chondnocontes. І am 
dealing with the eggs of the common earthworm. 

„Мт. Harvey says that “Prof. Gatenby and his 
school are content to accept the view that yolk 13 a 
general term covering anything ın the cell which 
cannot otherwise be identified.” On the contrary, 
Prof. Gatenby and his school are мо? prepared to 
accept ev and anything, as Mr Кы now 
realises clearly "M. Marice pues cm o ne ; Ig it 
not time that cytologists made some attempt to bring 
the observations on oogenesis to as orderly state as 
are those on spermatogenesis? " Such an attempt 
has already been made by Rod Brambell, Na 
and m . Mr. Harvey should read these pa 
carefully, and then sit down quietly and try to [ыр 
by adding facts himself. 

I am grateful to the editor of NATURE for an 
Куша ым of seeing the letters of Prof Nath and 

. Harvey. I have no wish to contnue this 
contro ; J. BRoNTE GATENBY. 
Tum llege, Dubhn, 

ovember 6. 


ing Mr Harvey's letter, 1 should be 
Saccocirrus work, the only paper 
d oogenesis before Mr. Harvey’s 
by hum in the bibhograph 
not taken the trouble 
e published his criticisms 





Chromosome Complements in Grasses. 

Tue hybridising and genetical study of grasses has 
reached a stage when information on their nuclear 
constitution 18 not only of general interest, but may also 
give guidance in elucidating problems of inheritance. 

So far, we have had no recorded evidence of chromo- 
some counts having been made in grasses, as apart 
from cereals. 

I obtained, through the kindness of Mr. T. J. 
Jenkin, of the Welsh Plant Breeding Station, Aber- 
ystwyth, the use of grasses of known pedigree to 
carry out cytological in tions. This work was 
commenced 1n the summer of 1923 on Lohum perenne 
[кре ryegrass), Lolium perenne var. multiflorum 

Italan ryegrass), and the hybrids derived from these 
two. 

Anthers were selected as the organs most likely to 
yield the best results in the matter of chromosome 
counts. They were studied partly by means of micro- 
tome sections, and partly by means of the 1ron-aceto- 
carmine (Belling's) method. 

The whole series of events in sporo is was 
followed from the initiation of the meiotic divisions in 
the, pollen mother-cell to the end of the homotype 
division. 2 

Seven univalent chromosomes were so clearly dis- 
tinguished in several phases of the reducton and 
homotype divisions that I can state with confidence 
that tbis number represents the haploid complement 
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in Гойи enne, Lohwm perenne var. muliiflorum 
and their hybrid progeny. The di tic dis- 

ition of the seven bivalents on the nuclear plate, 


orming a regular hexagon with a chromosome at 
each angle and one ın the centre, is remarkable It 
18 of interest to mention that I found the divisions in 
the pollen mother-cells of the hybrids to be quite 
re , except that 'lagging' chromosomes were 
occasionally found. 

In studying mitoses ın the root tips of Festuca 
slatior (probably var. arundinacea) (= Tall fescue), I 
discovered that the exact diploid number of chromo- 
somes was difficult to determine, since the cell 18 
comparatively small and the crowded chromosomes 
fill it to a great extent However, from my counts 


. the full complement appeared to be in the region of 


forty. 

The anthers of this grass were investigated later, 
and the reduced number of chromosomes was deter- 
mined, with a fair degree of certainty, to be twenty- 
one. 

From a preliminary saly of Festuca elaiwor var. 
pratensis (Meadow fescue) have strong evidence 
that the haploid number in this case 1s seven. 

The iron-aceto-carmine method applied to the 
anthers of this grass was such a success that 
І was able to make a large number of counts in in- 
dividual anthers. 

It would thus seem that polyploidy obtains in 
genera of grasses, as in cereals. 

GWILYM Evans. 

Agricultural Education Department, 

County Offices, Dolgelley, 
October 28. 





The Planet Mars. 


IN NATURE of November 13, p. 709, I notice the 
following sentence . '' An objection frequently brought 
by M Antoniadi against the objective reality of the 
canals, based on their being drawn ht when far 
from the centre of the disc, 1з answered by a careful 
observation of the canal Amenthes-Thoth on October 
Ig and 20, 1924” 

This passage scarcely represents the facts, for I have 
shown in numerous writings since the o pn of 
Mars in 1909 that, in the place of parelli's 
canals, the surface of the planet v often shows either 
(1) complex dusky streaks; or (2) jagged edges of 
half-tones; ог (3) isolated, i dark spots. 
Amenthes-Thoth being a Schiaparellian marking, 
the probabilities, according to my views, are that, in 
its position, there exists an irregular streak. The 
Thoth I saw very broad, strong, and jagged 1n 1911, 
and insisted on its abnormal conspicuousness, con- 
sidered it real, and discovered the fact that its changes 
are not seasonal—a fact that observation has fully 
confirmed since (See my Mars Report for 1911— 
1912, of the British Astronomical Association, pp. 
II6-117) 

As the writer of the note on p. 709 refers to the 
1924 appearance of the Amenthes-Ihoth, and as I 
have represented that marking in 1924 as & winding, 
complex, dusky streak (Bullen of the Astronomical 
Soctsty of France, 1925, p. ee is only natural that 
it should obey perspecuve. e estion that the 
marking in question із illusive is thus completely 
answered. 

Furthermore, Prof. Pick 
in connexion with his above o 
on x 709 seems to ER 

y position is perfectly clear: there is no geo- 
metrical network on Mars, since I have shown (1) 
that the lmear canals vanish in a large glass 


2A2 


did not mention me 
tion, as the text 
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when much more delicate detail is quite plain ; (2 | 
that they disobey the laws of diffraction; and 
that they often disobey ve Mr. E. Е 
Maunder, whose wonderful insight led to the theo- 
retical solution of the canal question fifteen years 
before my observations of 1909, had already pointed 
out in 1894 that the linear ' canals’ a sometimes 
unduly straight near the hmb of the planet; and I 
have further given & graphic demonstration of the 
ilusive character of such К nd ов by the con- 
struction of spherical projections. I must continue 
therefore to refute any attempt to represent, as real 
lines, markings disobeying natural law, and I wish to 
express the view that the ‘canal’ question, in its 
present stage, is past serious scientific discussion. . 
Е. М. ANTONIADI. 
15 rue Arséne Houssaye, 
Paris, 8*5, November 15. 





The “Н and K” Bands of Carbon. 


“In discussing the negative bands of carbon, 
Deslandres mentions (Comptes rendus, 137, p. 460, 1903) 
the two strong bands ^2883:86 and A2897-11 which 
“ are very intenso, are diffuse on both sides, are of 
a different structure and ота e Mop a 
and su that they may pro y ue 
oxy SBE tao bands have also been noticed by 
Prof. Fowler while studying the comet-tail bands, 
but he makes no mention of them in his pa 
He calla them the “Н and К” bands of carbon 
because of ther striking resemblance to the two 


solar lines H and K. a recent Johnson 
(Proc. Roy. Soc., A, 108, р. 343, 1925) О that, 
each of these bands is resolved into two components, 


and he has allocated two of them to the regular 
negative band в . This allocation seems to 
be of a rather doubtful nature, for the structure 
of these bands 1s peculiar and they can be obtained 
alone, unaccompanied by the other members belonging 
to the same system. : 

While experimenting on the spectrum of neon 
under a low pressure, these two bands were ама 
minently obtained оп а photograph. The tube 
contained carbon and oxygen impurities, аз was 
evidenced by the presence of the strong lines belonging 
to them. e bands were seen only in the uncon- 
densed discharge, and no other bands were to be seen 
at all The structure of these bands is remarkable. 
Each consists of three lines, a central sharp lne 
bounded on each side by a diffuse line, the less 
refrangible diffuse to the red and the more refrangible | 
diffuse towards the violet, The wniter жоме 
opportunity of examining the old plates o of. 

pum i verifying the wavelengths. In those 
lates, however, the resolution was not sufficient 
b warrant accurate measurements. The followin 
table 


ves the wave-len of the lines meas 


on a plate taken with а Hilger quartz 
graph that gave a dispersion of about 14 А.О. per 
mm. 1n this region. 
А chu, a TAU, ATAU, » (үас.) 
| 289715 К (3) 2897:23 d.r. 3450561 
2897:00 (10) 2896-25 34517-28 
28955 V (4) 2895:35 d.v. 34528-00 
2883:6 R (2) 214 d.r. 34666:97 
2883'75 (10) 2882-84 34677-79 
2882-25 V (2) 2881-97 d.v. ‘34688-26 
: А. S. GANESAN. 
Rangoon. І 
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The Anomalous Dilatation of Invar. 


In NaTuRE of November 6, p. 662, Prof. F. Zernike 
describes an experiment claiming to be a tition 
of our dilatation measurements of invar. ex- 
periment, however, presents considerable differences 
regarding the method and thermal circumstances used 
as well as the state of the metal. : 

The wire now used being 0:5 mm. in diameter has 
a section only 0-09 times the one used by us (diameter 
r6s mm.). Consequently, the time—about 3 minutes 

uring which the intermedial changes were observed- 
by us (before contraction set in on heating) must have 
been a considerably reduced опе. urther, on 
account of the wire g heated by the of 
an electric current, this time must be shortened still 
further. Now, such electnc heating—in spite of 
giving necessarily a definite temperature ient 1n 
а radial direction — may be all nght for the later 
observations, at the very beginning, however, when 
& rather uniform temperature 1s indispensable, the 
temperature distribution along the imen necessarily 
is a non-uniform one (say parabolic) This must 
reducs the intermediate geen as observed by 
us, and render the observation more difficult. The 
comparare high stress of about 1 kgm. as applied 
by f. Zernike will also act in the direction of 
lessening the effect observable. 

On the other hand, it is well known that the 
dilatation properties of ‘a 36 p cent. iron-nickel 
alloy are dependent to а considerable degree of the 
thermal and mechanical treatment; ıt can scarcel 
be considered as invar when not in the original weli- 
seasoned state. On account of this we deemed it 
necessary to investigate the (‘ geodetic’) wire in its 
onginal state, using merely the heating (to 50°) 
necessary for the experiment. Prof. Zernike, on the 
contrary, has examined a wire which after the original 
treatment had been severely cold-worked, in one 
case ‘‘ after annealing at a red heat.” After such a 
treatment the alloy із certainly not strictly com- 
parable to the onginal invar wire, as used by us. 

In these circumstances we cannot consider that the 
experunents made by Prof. Zernike ‘іп order to 
repeat ” our work, really fulfil this purpose, and we 
await a repetition more nearly equivalent to our 
method before taking the work up in. 

CARL BENEDICES, 
PER SEDERHOLM. 
Metallo ka Institutet, 
S olm, November 13. 





Science and the Press. | 


In reference to the leading article on '' Science and 
the Press " which appeared in the issue of November 
27, it may interest readers of МАТОВЕ to know what 
action has been taken in Glasgow in this connexion. 
A publicity ie Caan the auspices of the 
local section of the itute of Chemistry, has been 


in operation for the t four years, and during that 
time 125 articles of column length have been published 
at intervals in the Glasgow Herald. These 


articles deal with the apphcations of chemistry in a 
popular fashion, and several have been written at 
the special request of the editor. The evening ра 
have also opened their columns, and about 175 short 
articles have appeared there. The scheme is still m 
operation and has been eminently succeesful. The 
рше of the Glasgow Herald may .perhaps 
influence other newspapers to make a special feature 
of similar popular scientific efforts. 


W. M. CUMMING. 
The Royal Technical College, 
Glasgow, C.1, November 30. 
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Critical Potentials of the Vapours of 
Mercuric Halides. 


STUDYING the losses of en suffered by slow 
electrons in m vapour by the methods of 
Lenard (velocity distribution) and Franck and Hertz, 
we came across a rather sensitive arrangement for 
detecting the inelastic collisions of smaller probability 
M I. Pavlov, Jow., Russ. Phys.-Chem. Soc., Phys. 

‚ у. 58, р. 369, 1926). Applying this combined 
method to the investigation of the vapours of mercuric 
halides, we found‘ for mercuric chloride at least four 
values for critical potentials: 1:6 v., 2:7 Y., 3°9 V. 
and 6:6 v.; for mercuric bromide: r:5 v., 2:9 v., 
6:6 v., and 8:9 v.; for mercunc iodide: I-4 V., 
2-7 v. 62 v., and 7:8 v. The same method for 
iodine yielded the values. 1-2 v., 2:3 v., 3:8 v., 
51 v, and 7-5 v. Some of these data seem to be 
in ent with the observed absorption by the 


vapours of light of ding quanta. 

t may be hoped that the results obtained will 
lead to the building up of a of energy levels 
of the molecules investiga and wil give some 


knowledge of the various possible ways of dissociation 
with excitation. у. Pavrov. 
Й А. І. LEIPUNSKY. 
Physical апа Technical Laboratory, 
Leningrad, November 18. 





Optical Éxcitation of the Vapours of 
Mercuric Halides. . 


IN the course of an investigation on the opücal. 


excitation of salt vapours I have found that vapours 
of mercuric chloride, m ic bromide, and mercuric 
iodide of low density, when illuminated by the spark, 
give a bright visible fluorescence; this is green for 
mercuric chloride, blue for mercuric bromide, and 
violet for mercuric iodide. The fluorescence consists 
of a system of bands with a somewhat abrupt maxi- 
mum of intensity at respectively 5600 A.U., 5000 ALU., 
and 4400 A U., and there is a continuous falling of 
intensity down to about 4000 A.U. 

. The lines which stimulate these bands are strictly 
confined to the following rather narrow limits: 1900- 
1850 for mercuric chloride, 2100-1900 for mercuric 
bromide, and 2200-2100 for mercuric iodide. A de- 
tailed analysis of the structure of these barids, together 
with further experimental work, will give, I hope, 
some information upon the underlying mechanism, 

+ A. TERENIN. 


Optical Institute, Leningrad. - 





Sir William Crookes and Spiritualism. 


IN the leading article in NATURE of November 20, 
it is stated that Sir William Crookes closed the 
spiritnalistic chapter for the rest of his life for reasons 
which, owing to the deliberate destruction of the 
necessary documents, it is impossible to gauge. 

Iam та ition to throw light on this matter, 
and as what І have to say is purely histoncal, and 
does not touch on the marvellous, 1t will hape not 
be considered to fall under the ban of the editorial 
closure. - 

Su William Crookes, оп a visit to my parents in 
August 1894, in conversation with my 
grandmother, the second Lady Rayleigh, on this 
subject. Ilstened with attention. e conversation 
was substantially as follows : 

Lady R. Have you had any recent spiritualistio 
experiences ? А 
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Crookes. No, unfortunately not. The difficulty is 
that I have not been able to get into touch with any 
suitable medium lately. 

Lady R. Well, that is unfortunate; but after the 
wonderful things that you Have seen perhaps you 
may fairly be satisfied. 

Crookes. I do not know that. When one has had 
a good dinner one day, one none the less wants 
another the next day. 

The last sentence is quite clear in my recollection. 


: RAYLEIGH. 
Terhng Place, Chelmsford, Essex, 
~- * November 26. 





Behaviour of Silicic Acid Gel during the 
Drying-up Process. 


IN а note published in the ieee ds of the Indian 
Associaton к the Cultivation of Scrence (vol 9, 
Part 4, p. 328, June 1926), I descri an observation 
made by me-more than two years ago (m April 1924), 
namely, that when silicic acid gel is treated with a 
concentrated solution of potassium chloride and is 
then allowed to dry up, the salt exudes from the 
surface of the gel in the form of thin white, glistening 
fibres. I attributed this to the pressure that is 
exerted upon the capillaries of the gel, as the gel 
continually loses water and ences contraction. 
A photograph of the was also published tbere. 
It was further pointed out that an X-ray examination 
of those fibres of potassium chloride t reveal 
ther true nature. Аз indicated before, this pheno- 
menon seems to be very- general, and should therefore 
be observable with various gels and salts, 

The note referred to was written long ago, but its 
pubhéation was delayed, as I intended to study the 


-phenomenon further. 


In а paper on the “ Structure of Silicic Acid Gels," 
communicated by Messrs. Fells and Firth to the 
Proc. Roy. Soc. (112 A, Sept. 1926, p. 468), the authors 
describe interesting experiments on the same pheno- 
menon. Бора y шу previous note was not 

em. х 


noüced by 
К. KRISHNAMURTI. 
Ramsay Chemical Laboratories, 
University College, London. 





The Reaction to Flea Bites. 


Pror. E. A. BOYCOTT, in NATURE of October 23, 
says : 


the most terrible agony from bites of Australian sand- 
flies (I do not know the specific name). Some seven 
years afterwards I was again in a sand-fly-infested 
neighbourhood and was completely immune from 
ч and was во oyar mace EEEE 
anu 1906 I spent four or five да in 
New ares d qe e н 


where I suffered from the bites 
of the New Zealand “ шб йу? (в is qute а 
different insect from its А namesake.) 
Returning again in January 1907 I suffered almost as 
much. I visited the same spot for four or five years 
later, and, though attacked as much as before, never 


felt any effects. i 
Similar the mosquito, which was once a terror to 
me, now does no more than leave a painleas mark. 
Itis perhaps curious that the ‘ grielling ' I had from the 
Australan species has conferred immunity in Europe. 
Ernest I. ROBSON. 
Oxford, November 2. ЗЕ 
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enable us to modify the processes of our bodies more 
in accordance with our wishes—to stimulate our 
faculties when we need high-tension work, but without 
evil after-effects ; to relax them without the use of 
harmful soporifics. It seems clear that temperament, 
even more important than pure intellect in achieving 
success, is largely an affair of the balance of the various 
glands of internal secretion—thyroid, pituitary, repro- 
ductive, adrenal, and the rest. It may well be that the 
applied physiology of the future will discover how to 
modify temperament. й 

But I must close. Let me emphasise that while pure 
science will make discoveries so long as she exists, 


while technology will apply those discoveries so long 
as profit is to be made out of their application, it is in 


‘the long run the average man and woman who decide 
“how that application shall be made. 


Whether the 
discoveries of science ,will in the ultimate event be 
beneficial, as those of us trust who-believe in progress, 
or whether they are leading the human race to destruc- 
tion, as many sincere and many far-sighted men 
assert—that will be decided by the use to which the 
human race decides to put them. In themselves, 
apart ‘from their intense personal value to their dis- 
coverers, and to others on the plane of, pure intellect, 
they are, like any other tobl, neutral. 


Developments in the Use of Echo-Sounding Apparatus. 


TE use of compressional waves in water for the 
measurement of the depth of the sea beneath & 
vessel now lacks the novelty which it possessed some 
years ago, when practical schemes for using them in 
navigation were first put forward. Briefly, all such 
schemes reduce to three essential the source of 
the compressional impulse, the receiver of the echo from 
the ocean bed, and the mechanism for recording the 
time interval between the emission of the original dis- 
turbance and the moment of receipt of the echo, or, in 
some cases, the direction of the returning wave front. 
Small explosive charges dropped into the water, auto- 
matic hammer-blows on diaphragms, and diaphragms 
which are caused to vibrate electrically are used 
as sources of compressional disturbances within the 

‚ audible range and form parts of actual sounding sets 
which are obtainable commercially. - Microphones at- 
tached to diaphragms to the sea аге in general 
use for receiving the echo and for transforming the sound 
energy into electrical power. Various mechanisms, 
some of which are simple and ingenious, while others 
appear, from their descriptions in technical papers, to 
be unduly complicated and too delicate for continued 
sea-going use, are favoured by different firms who have 
embarked on the manufacture of echo-sounding gear. 
A typical echo-sounding apparatus for use in shallow 
water was described in NATURE in an article dealing 
with the use of the method in navigation.! 

All the systems of sonic echo sounding covered by the 
remarks in the preceding paragraph involve the creation 
of an audible disturbance, but there is one system in 
which the initial disturbance has a frequency which lies 
above the upper limit of the range of frequencies audible 
to the normal human ear. The practical form of this 
apparatus is described in a recent publication issued 
by the International Hydrographic Bureau,* and the 
principles of its operation have already been described 
m these columns? where it was observed that this 
*supersonic' or 'ultra-sonic' system was of great 
scientific interest. It is clear that much skill and 
ingenuity have been expended in the design of the 
mechanisms embodied in the gear as nowmanufactured. 

For sounding installations from which nothing more 
is demanded than an accurate measure of the depth of 
shoaling water beneath a ship, it appears that sonic 
systems are capable of answering navigational require- 

М Mao ды тЫ ternational Hydrographic Bureau, 

co, August 1936. 
* Nature, May 9, 1925, pp. 689-90. 
NO. 2980, VOL. 118] 


ments, but the merit of the supersonic system lies in its 
ability to locate м аг кы S ‘small objects, such as 
wrecks or rocks, in shallow water. This advantage is 
gained by the supersonic system because the energy is 
transmitted through the water in a beam the direction 
of which can be altered, whereas the sonic impulses are 
more nearly in the form of spherical waves spreading 
through the water without marked directionality. 
The supersonic’ gear cannot, however, be reliéd upon to 
detect projections which are small in comparison with 
the breadth of the beam, and at great depths therefore 
this system cannot be expected to show much greater 
power than the sonic gear to resolve discontinuities in 
the depth of water, unless either the size of the oscillator, 
or the frequency of its oscillation, is ihcreased so аз to 
make the beam sharper. There are limits beyond which 
both of these courses become impracticable. 

Judging from published descriptions of the supersonic 
gear as manufactured by the Société de Condensation 
et d’Applications Mécaniques, the а must be 
decidedly costly and must require skilled operators and 
attention in case of defects. For these reasons it is to 
be expected that the simpler and less costly forms of 
sonic gear will be a and that the use of the 
supersonic. apparatus for some time be limited to 
special purposes where the sonic gear fails. On the 


-other Һара, disappointments with the echo-sounding 


gear must be anticipated and be looked уроп as 
certain to come. The final form of every new thing 
is reached by stagés, and it may be years before the 
defects which are bound to occur in existing echo- 
sounders are all'eliminated and so great a mass of 
evidence for the reliablity and usefulness of the gear 
becomes available that the wholesale adoption of this 
invention is inevitable. It is scarcely: necessary to 
quote examples in which events have followed а course 
similar to that which may be anticipated in the case of 
echo sounders, but the gyro-compess and the use of 
directional wireless in navigation may be mentioned. 
Both these aids to navigation * hung fire' for years and 
the gyro-compass is only now coming into general use, 
while thé application of directional wireless is still 
somewhat under a cloud, owing to errors in the readings 
taken, which are partly due to the effect of the ship’s 
structure on the apparatus and partly to imperfectly 
understood effects such as the apparent coastwise 
refraction of the electric waves. e-cannot blame. 
the experienced navigator, upon whom the onus of a 
disaster falls, if he is chary about accepting the claims 
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which well-informed people are making for sonic-sound- 
ing gear, but one is fully justified in urging that the 
method should not be condemned on the evidence of & 
few initial failures. 

Further experiments, of which no detailed description 
has yet been observed in the English scientific press, 
have been made in Franóé by the Société de Con- 
densation et d'Applications Mécaniques with а super- 
sonic transmitter for guiding ships along a channel. In 
these iments, according to newspaper reports, a 
supersonic oscillator is fixed at the entrance to a 


channel and arranged so that its beam may be projected. 


horizontally and rotated in azimuth. In order to obtain 


the bearing of a vessel, the transmitter may, as in the: 


well-known wireless beacon system, be rotated at а 
constant rate, or may be made to emit signals corre- 
sponding to the bearing of theoscillator. Alternatively, 
wireless sigrials might be used to indicate the in- 
stantaneous bearing of the beam. A vessel entering 
the channel would be.swept intermittently by the beam 
and would thereby be informed of its bearing with 
respect to the transmitting station. The distance of 
the vessel from the transmitting station could easily be 
obtained by recording in the ship the difference between 
the times of arrival of the wireless and sound signals, the 
principle being the same as that which is used in the 
radio-acoustic system of position-finding at sea. 

The value of such an installation in fog is obvious, 
for the underwater beam does not suffer from those 
extraordinary effects of reflection and refraction which 
make aural observation of the direction of a fog signal 
or sjren station so unreliable in these circumstances. 
On the other hand, it would be necessary to fit each 
vessel using the system with & special receiver of high- 
frequency oscillations, since hydrophones and other 
instruments which are suitable for use with submarine 
bells ar oscillators of the Fessenden type, are useless as 
detectors of the ultra-audible vibrations which compose 
the supersonic beam. - The press accounts of the actual 
system used by the Société de Condensation et d' Applica- 
tions Mécaniques are not very precise in the description 
of the manner of obtaining the ship's position relative 
to the transmitting station, but it is clear that the 
position might be obtained without the use of any 
underwater gear m the ship itself. The ship, in fact, 
acts as reflector of the supersonic beam, so that the 
operator of the shore station, hearing an echo, would 
know that a ship was.on a certain bearing from him, 
while the range of the ship can, clearly, be deduced by 
the measutement of the ‘ echo-interval ’ as in ordinary 
depth sounding. This information could then be 
signalled to the ship by wireless telegraphy. 

Judging from the cold reception which was given to 
the leader gear system by shipping companies, it 15 
feared that development of the underwater beam system 
of guiding ships into harbour is unlikely to be hailed with 
enthusiasm, and that masters of vessels will prefer to 
wait for clear weather rather than trust the indications 
of apparatus of which only a part is under their 
immediate control. The difficulties which stand in the 
way of the general adoption of any new schemes such 
as these are undoubtedly great, and the real trouble is 
to form a body of opinion in favour of their general use. 
_ Echo-sounding gear of the sonic type has been used 
also for the determination of the height of an airship 
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above the ground in fog or darkness. The apparatus 
which was tried for this purpose in the ZR.3 before her 
journey across the Atlantic in 1924 was almost a replica 
of that which is used in one of the commercial systems 
of sonic echo sounding, The source of sound was a 
small explosive charge, and the time interval was re- 
corded by a spring-driven wheel which was started and 
stopped y the outgoing shock and the returning echo 
respectively. Itis clear that a machine which is capable 
of giving the pilot of an aeroplane or airship a continuous 
record of his height above ground would add greatly іо 
the safety of aerial navigation, and experiments which 
have already been made indicate the possibility of 
attaining this end. It is probable that any apparatus 
which' proves suitable for underwater sounding would 
require to be redesigned before being applied to aircraft, 


not only because of the necessity for cutting down 


weight, but also because diaphragm oscillators of the . 
kind used at зев are incapable, when working in air, of 
delivering enough energy to be effective over any useful 
distance. The explanation of this is, of course, similar 
to that given by Stokes, in his classical paper on the 
communication of vibrations from a vibrating body to 
a surrounding gas, of Leslie’s observation, made in 1837, 
that the sound of в bell vibrating in hydrogen is ex- 

ingly feeble comparéd with the sound of the same 
bell vibrating m air. 

Apart from its use as a navigational instrument, sonic- 
sounding gear has already been found valuable in making 
rapid hydrographic surveys in deep water. A large 
number of ‘ sections’ have been made during the past 
year by vessels of the United States Navy in the course 
of ordinary voyages, and the results are believed to be 
in good agreement with charted depths when com- 
parison is possible. The British Admiralty has made 
a fresh survey of the Challenger Bank using the Ad- 
miralty sonic-sounding installation in a survey vessel, 
and it is understood that a deep-water sounding set 
has been fitted in a recently built cable-laying vessel for 
oceanic use. t 

As an aid to hydrographic, hydrological, and fishery 

research the sonic sounder has already proved its 
importance, and it is noted that the German Research 
Vessel Meteor was equipped with no less than four sets 
of echo-sounding gear. А recently published account * : 
of rather Jess than eight months’ work in the Atlantic 
shows that some twenty thousand soundings were taken, 
the maximum depth recorded being 6110 metres. 
a series of 89 comparisons between echo and wire 
soundings, the mean depth was 3420 metres and the 
wire sounding was, on the average, 2-2 per cent. greater 
than the echo sounding. This discrepancy may be dpe 
in part to drift and sag of the soun wire, ог, more 
probably, to the fact that the echo does not in general 
return from a point directly beneath the sounding vessel. 
This point is dealt with in the two paragraphs which 
follow. Since the echo-sounding gear is really a time- 
measurer we also require to know, for great accuracy, 
the velocity of sound in the different layers of water, 
between the surface and the bottom, through which 
the sound This velocity will not differ markedly 
from that at the surface, but it will be affected to a 
calculable extent by changes in salinity, temperature, 
and the alteration in compressibility at great depths. 

а Bethett m den Neckricken fur Seefakrer. Nr. 7, 1936. 





* 


850 


NATURE 


рт 








' [DECEMBER ІІ, 1926 


i News and Views. 


For, the TE of the British Association which 
is to be held 1n Leeds on August 31-September 7 next 
year, under the presidency of Sir Arthur Keith, the 
following sectional presidents have been appointed: 
Section A (Mathematical' and Physical Sciences), 
Prof E. T. Whittaker; Section B (Chemistry), Dr. 
N. V. Sidgwick ; Section C (Geology), Dr. Herbert Н 
Thomas; Section D (Zoology), Dr. С. P. Bidder; 
Section E (Geography), Dr. К. №. Rudmose Brown ; 
Section F (Economics) Prof. D. Н. Macgregor; 
Section С (Engineering), Sir J. B. Henderson, 
Sechon Н (Anthropology), Prof. Е. С. Parsons ;- 


doubted malignant growths. Many who have seen 
Prof Blair Bell’s cases agree with him that this 1s true. 
The treatment is most drastic and the mortality 
heavy. Apparently the mode of operation of the 
lead 18 to induce necrosis or other regressivé changes 
in the tumour tissue, and while this 18 going on there 
шау be severe or fatal 1njury even to normal tissuee. 
Dr. L. Cunningham, the’ Assistant Director of the 
Liverpool Cancer Research Organisation, has tabu- 
lated the results of 227 cases treated by lead. Of 
these, 50 died before treatment was completed and 
106 .died after treatment. In io the disease was 


Section I (Physiology), Dr. C. G Douglas; Section J | said to be completely arrested and 31 were “ believed 


(Psychology), Dr. W. Brown; Section K (Botany), 
Prof. Е. E. Fritsch; Section L (Education), The 
Duchess of Atholl, M.P.; Section M (Agriculture), 
Mr. C. С. T Morison. Notices аге being issued for 
‘meetings of the organising commuttees Qf the sections 
to take place at King’s College, Strand, by kind 
permission of the Principal, on January 7 at 12 
noon, to consider the programme for the. Leeds 


meeting 


cured." He says that “ lead 1s undoubtedly of value 
in the treatment of malignant disease, either alone 
or in conjunction with other methods; but we feel 
not only that something better may be found ın the 
near future but that our preparation 18 imperfect ia 


AMONG the names of astronomers famous as the 
discoverers of comets is that of Giovanni Battista 
Donat, the centenary of whose birth at Pisa falls 
on December 16 of this year. Entering Florence 


Nor so long ago, very considerable claims were | Observatory at the age of twenty-six years, Donatı 
made for a new treatment for cancer devised by | became assistant to Amici, and in 1864 was appointed 
Prof. W' Blair Bell, of Liverpool This claum was | Director, a post he held until his death at the early 
the outcome of work done by the Liverpool Cancer | age of forty-six years. -During the years 1854-1864 
Research Organisation, of which Prof. Blair Bell is | he discovered six comets, that first seen on June 2, 


the Director. Recently a good deal more has been 
added to our knowledge of the new treatment by a 
discussion on the subject at the British Medical 
Association held at Nottingham in the summer and 
published in the British Medical Jowrnal of Noveinber 
20. 
ments of the value of the treatment, Blair Bell and 
his co-workers seem to have emphasised some facts 


1858, now bearing his name. The period of this 
comet із 1950 years, and its next appearance will take 
place in the year 3808. Donati was also well known 
for his early studies of the spectra of stars Не 
observed the total solar eclipse of July 1860 at Torre- 


While 1t is too early to make categoric state- | blanca, Spain, and the same year began his studies in 


stellar spectroscopy. . He indicated the feasibility 
of a physical classification of the stars, and 1n 1864 


which, if not altogether new,-are at any rate can-.| discovered the gaseous, composition of comets. In 


firmatory of the work of others. It 18 supposed that: 
cancer or other malignant growths really represent 


August 1873 he was seized with cholera while attend- 
ing the International Meteorological Congress at 


а de-differentiation of the cells with a return to an | Vienna, and died on September 20 a few hours after 
embryonic type This, of course, is not a new idea, | his arrival home at Arcetri. 


and has indeed been the current teaching for thirty 
years or more. The embryonic type with which 
Prof. Blair Bell compares the cancerous tissue is the 
trophoblastic mass which covers the chorionic villi 
of the developing embryo. The comparison 1s valid 
in that both the syncytium and malignant cells have 
a destroying effect on-the tissues. Prof. Blair Bell 
suggests a closer analogy, as both have 2 similar 
morphological and chemical structure. He con- 
ceives malignant new growth to'be a state induced 
by oxygen starvation supervening on injury to the 
cell itself or the neighbouring blood ‘supply, and that 
the return to the trophoblastic state 18 to enable the 
cell to survive. 


Аз there appears ‘to be an affinity of embryonic 


. celle' for certain lead compounds, Prof. Blair Bell preliminary reconnaisancea of the route. 


Tus latest news to hand of the NN 
Expedition to explore Dutch New Guinea under the 
auspices of the Smithsonian Expedition furnishes 
some prohable indications of the extent and value of 
the resülts which are likely to accrue from this pene- 
tration of the unexploréd belt of forty miles of jungle 
which separates the Snow Mountains from’ the sea. 
Dr. Matthew W. Sterling, the leader of the expedition, 
expected to reach the mountains in August. The 
work &ccomplished by the expedition, which at the 
time of writing was considerable, especially in mapping 
much unknown territory and numerous river routes, 
was to a great extent due to the use of the aeroplane. 
This machine acted as the scout of the expedition and 
saved much time and expenditure of labour by its 
It did much 


was induced to try preparations of the latter in the | survey work as well. Unfortunately it has been put 


treatment of cancer. The exact preparation of the 
lead suspensoid is now pub 


that the intravenous inoculation of this agent has | the success of the expedition. 


led to the arrest, disappearance, or cure 'of some un- 
NO. 2980, vor. 118] 


permánently out of action by the effect of climatic 


ed, and it 1s claimed | conditions, but not before it had practically ensured 


Large collections of 
plant and^animal life, as well as of Поов 
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specimens, have been made. The natives were ner- 
vous and not uniformly fnendly. Villages were 
sometimes found to have been deserted on the ap 
proach of the expedition. The only implements and 
weapons in use by the natives are of stone and bone. 
No metal 1s known. 


IN view of the namg tide of Fundamentalism in the 
Protestant Churches of America, ıt 18 umportant to 
note that a certam number of priests 1} the Roman 
Cathohc Church have conducted important researches 
in various branches of natural science without inter- 
ference from the ecclesiastical &uthonües. In an 
interesting article ın Truth and Freedom for October, 
Dr. J. J. Walsh supphes a number of examples. In 
the first place, there was the Augustinian monk 
Mendel, whose researches may be said to have created 
the new science of genetics. Then’ there 18 the 
German Jesuit, Father Wassmann, one of the most 
distinguished entomologists of our day. The present 
head of the Vatican Observatory in Rome, Father 
Hagen, S J., 1s the author of an atlas of vanable 
stars, while the seismographs with which many 
Jesuit colleges are equipped have contributed much 
to scientific knowledge. Sir Arthur Kerth, in a recent 
article in an American magazine, has told the story 
of a young priest, Father MacEnery, who was an 
important pioneer in the science of anthroplogy a 
hundred years ago, “ working hke a navvy to reach 
the things he przed.” How the geological records 
might tally with Genesis did not trouble the chaplain 
of Tor Abbey Since his time many pnests have 
taken а serious interest in palwontological and 
archeological anthropology, and ın a recent number 
of the Forum (June) Prof. Н, Е. Osborn has named 
a dozen French, Belgian, German, and Spanish priests 
who have done valuable work in this department 
Prof. Osborn actually dedicated his “Meh of the 
Old Stone Age ” to two priests, the Abbé Breuil and 
Father Obermaier. 


THE fact 1з that between natural science and 
religion in general there ıs really no quarrel, in spite 
of the Fundamentalist panic. Where there does 
seem to be a certain conflict is between the results 
of literary and historical criticism and some of the 
traditional dogmas of Christianity Here it can 
scarcely be said that the ecclesiastical authorities 
allow freedom of research to those under their control. 
When the Abbé Loisy, professor of Hebrew at the 
Institut cathohque of Paris, dealt on scientific lines 
with the Canon, the religion of Israel, and the Baby- 
lonan myths behind the early chapters of Genesis, 
it cost him his char In 1907 this scholar was 
excommunicated, and the same fate befel the English 
Jesut Tyrrell Even the great histoncal scholar 
Mgr. Duchesne has had to walk warily. Ніз ex- 
amination of the legends which attached to the great 
French churches gave offence, while his “ Etude sur 
le Liber Ропійсайв* (1877) barely escaped: the 
‘Index.’ Мо doubt an institution has to preserve 
its integrity, but historical controversies cannot really 
be settled by disciplinary measures, any more than 
can controvermes im the natural sciences.- , - 
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Тнк Rev. J. C. Herrick, College of Mount Saint 
Vincent, City of New York, in а letter raises the 
queshon of the proof of the conservation of mass 
and energy. He writes: '' Lavoisier proved the 
constancy of mass by the use of the balance ” and 
therefore assumed “ the constancy of the mass of his 
weights," while ]оше in his work Оп the mechanical 
equivalent of heat also assumed that mass is constant. 
Mr. Herrick's argument anses from an incomplete 
statement of the experiments, The only assumption 
made by Lavoisier and by Joule 1s that' mass does 
not vary wtth ime. Assuming the truth of this fairly 
obvious proposition, Lavoisier showed that mass is 
not altered during chemical combination, and this 
result has since been confirmed by Landolt, who 
showed that the variation of mass as a result of 
chemical combination cannot exceed some extremely 
minute fraction of the whole. Joule’s experiment 
merely showed that a given amount of work liberates 
a given amount of heat There is no absolute proof 
that the heat liberated might not be due to the 
destruction of a minute quantity of matter, but there 
is no shred of evidence to justify the supposition 
that by merely stirring water with a paddle the 
molecules can be destroyed. 


Tue chief point emphasised зп a paper on '' Surface 
Indications of Petroleum," read by Mr. A. Beeby 
Thompson at the Insttution of Petroleum Tech- 
nologists on October 6, was the invariable necessity of 
interpreting all surface indications of oil in terms of 
geological environment. Too often is the oil-show, 
asphaltic rock or seepage, or mud-volcano made por ss 
the sole reason of commerical-exploitation, and only 
too often has such adventure proved disastrous. 
Petroleum at the surface, ın whatever form, obviously 
implies, and frequently does actually indicate, wastage, 
especially of valuable hght constituents ; such wastage 
may be on quite a large scale and may signify the 
penultimate, if not the ultimate, phase of widespread 
iispissation , clearly, from an economic point of view, 
storage and not escape is the obvious demderatum ' 
'The subject of the paper 1s by no means new, nor 
was its treatment; there is, perhaps, nothing new 
which can be said, the substance of the paper being 
famihar to oil technologists from practically every 
text-book concerned with the geology of petroleum , 
but it at least provoked an interesting: discussion, if 
at times slightly спіса] of the author's text. 


Borg Mr T. Dewhurst and Prof V. C. Шив, in 
the discussion on Mr. Beeby Thompson's paper, voiced 
the urgency of geological criteria 1n all investigations 
of surface indications, and Prot. Thing rightly deplored 
the author’s use of the term ‘metamorphosed’ as 
apphed to ozokerite, in view of the more precise 
geological meaning attaching to that word. In dis- 
coursing on the oil indications of the Gulf Coast fields 
of America, the anthor omitted any mention of the 
controversial substance ‘ paraffin dirt,’ which, as Mr. 
H. B. Milner pointed out, had been the cause of the 
loss of large sums of money spent on exploiting this 
type of evidence. Dr. A. Wade was mildly discursive 
on the mud-volcanoes of Australia, and he also 
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directed attention to the care needed in diagnosing 
wax ' indications ' of paraffin base oils ; unlike mining, 
the ' salting’ of an oil prospect 1s a rare and difficult 
practice, and his warnings anent mutton fat and 
refinery wax were not without interest or humour. 
Another example of dubious indication was given by 
Mr. J. Romanes in connexion with bitumen occurring 
in some of the Quaternary deposits of the Сшапаѕ; 
the possibility of sea-borne material transported from 
Trinidad cannot be denied, a mmular case occurring 
in the Falkland Islands, implying derivation from the 
Argentine. The author concluded his paper with a 
résumé of the coal-oll (carbon ratio) hypothesis, 
scarcely relevant to the more tangible subjects with 
which he had previously dealt, but he made no 
reference to Dr. Murray Stuart’s recent contributions 
to this controversial problem. 


Pror. J. L. Mvazs, Wykeham professor of ancient 
history, University of Oxford, has been appointed 
Sather professor of classical literature for 1926—7 in 
the University of California. Ho is to spend the 
greater part of the semester beginning next month 
at Berkeley, lecturing 1л the Department of Classics, 
and also delivering & public course under the title 
“ Who were the Greeks ? ” which will be published 
by the California University Press. On his way to 
Berkeley he is to attend the Philadelphia meeting of 
the American Associatión for the Advancement of 
Science, a8 representative of the British Association, 
and to give & public lecture on the '' Geographical 
Surroundings of Greek Civilisation.’’ He also Hopes 
to attend the meeting of the American Histoncal 
Association at Rochester, and has promised to speak 
to the classical students at Chicago, on his way 
through. 

THE registration of Imperial Chemical Industries, 
Limited, was formally completed on Saturday, 
December 4. The company has been registered with 
an authorised capital of 65,000,000}. As has already 
been announced, 1f all the shareholders of the merging 
companies exchange their shares for shares in the 
new company, the issued capital will be 56,802,996/. 
Amongst the objects of the company are acquiring or 
holding shares 1n Brunner Mond and Company, Ltd. ; 
Nobel Industries, Ltd.; the United Alkali, Ltd.; and 
the British Dyestuffs Corporation, Ltd. The first 
directors of the company will bé: Sir Alfred Mond 
(chairman), Sir Harry McCowan (president and deputy 
chairman), Lord Ashfield, Sir John Brunner, Mr. С. C. 
Clayton, Mr. H. J. Mitchell, Mr. Henry Mond, Sir 
Max Muspratt, Mr. J. С. Nicholson, Lieut.-Col. С. P. 
Pollitt, The Marquess of Reading, Sir Josiah Stamp, 
and Mr. B. E. Todhunter. The company has the 
biggest initial capital of any company hitherto 
registered in Great Britain. . 

NOVEMBER rain were a very special feature of the 
autumn this year in England and much prominence 
has been given to ıt in the Times. The Meteorological 
Office in its summary of the weather for November 
states that one of the outstanding features was the 
abnormaly heavy rainfall experienced in many 
districts. At Shanklin it was the wettest November 
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since records began in 1906; at Ross-on-Wye it was 
the wettest since 1888; and at Kew Observatory it 
constituted an easy record in November for sixty 
years. The total for the month was 5 ra 1n., which 
18 2 g1 in. more than the average, with the exception 
of October 1923, when 5 32 in fell, 1t was the largest 
total for any calendar month since September 1918. 
Rains were of frequent occurrence throughout the 
month, few days having no гаш. 


THe annual report of the Meteorological Com- 
mittee to the Air Council for the year ended March 
last has recently been published (M.O. 288; London : 
H.M. Stationery Office; 2s. net). The report reviews 
the seventy-first year of the Meteorological Office 
and the sixth year in which the cost has been borne 
on Air Ministry votes. Considerable reorganisation 
of the work amongst the Divisions of the Office has 
been undertaken. Weather forecasting, weather 
broadcasting, and climatology have all shared in the 
changes. The magnetical work formerly carried out 
at Kew Observatory has been transferred to Eskdale- 
muir Observatory, and the seismological work from 
Eskdalemnir to Kew. The changes in the re- 
organisation will materially affect the efficiency of 
the work, and so react on the usefulness of the Office 
to Шово who need its services. Weather messages 
are supplied for issue by the British Broadcasting 
Company. It 1s shown that in the five years 1921-22 
and 1925-26 the inquiries for special forecasts have 
doubled, increasing from 1914 to 3845 in the year 
under review. Data for air navigation form an 
important part of the work of the Office. The 
Marine Division shows considerable activity , an old 
difficulty is still experienced, and 1t 1з mentioned that 
renewed efforts are made to obtain an increase of 
observing ships in Pacific trades. А revision of the 
Admiralty Wind Charts of the World for the use of 
Н.М. Fleet has been commenced. In the Forecast 
Division а gazetteer of telegraphic reporting stations 
has been almost completed. An inquiry 13 in progress 
into the relation between upper air temperature and 
the occurrence of thunderstorms. 


REFERRING to the paragraph on the Rev. Edmund 
Gunter in NATURE of December 4, p. 813, Dr. R. T, 
Gunther writes from Magdalen College, Oxford : 
“ Any account of Edmund Gunter’s inventions should, 
I think, include the form of slide-rule designed by him 
which was widely known as a‘ Gunter.’ To him too 
are due the words cotangens апа co-simus, from 
which we get the famjliar abbreviations of cot and 
cos. I have lately added models of his improved 
forms of cross-staff and croes-bow to the Lewis 
Evans collection, so that his scientific 1nventions are 
now for the first time almost completely represented 
ina modern museum. His work had a great influence 
on the methods of the next generation.” 


WE are indebted to Prof. Hugh S. Taylor, of Princeton 
University, U.S.A., for pointing out an error in the 
article on ‘‘ The Reported Convermon of Hydrogen 
into Helium” (Narurz, October 9) on page 526, 
coL 2, 8 lines from bottom. The statement that 
the residual gas, after i2-hours' contact between 


DECEMBER 11, 1926] 


NATURE 


855 





Research Items. 


EGYPTIAN ANTIQUITIES FROM SOUTHERN RUSSIA — 
Two communications in Ancient Egypt for September 
deal with Egyptian antiquities w. have been 
found at various times in the course of excavations in 
southern Russia. Militza Matthieu describes scarabs 
and other objects found on the northern coast of the 
Black Sea and at Olbia in 1902, 1911, and 1914. 
These acarabs are of soft , coloured light blue or 
hght yellow, usually t through, and of simple 
form They have striking analogies with scarabs 
found at Naucratis. In the same tomb in which five 
of the scarabe were found at Olbia were three pen- 
dants, two representing lions stretched out on a 
rectangular base, and one а ram's head. Similar 
pendants are also found at Naucratis, while two of 
the Black Sea scarabs show a hon with solar disc, 
exactly similar to a lion and solar disc pendant from 
Naucratis. In the tomb at Olbia Prof. Pharma- 
kovsky also found black-figure vases, Rhodian, 
Miletian, and Naucratite ware, pottery, and glass 
beads. The second communication, by Prof. Бак. 
baroff, describes в ent of a crown of Osins 
found in the Sloboda Nedvigovka (ancient Tanais) 
near the mouth of the Don—exact place and circum- 
stances unknown. It 1s a fragment of bronze de- 
scribed erroneously in the Russian Historical Museum 


Catalogue of 1893 as an ornament of type 
It 15 flat, broken at the top, and on its right side has 
а ureus, with solar disc on its head e front of 


the ureus is ornamented with enamel зп six cavities. 
The tail is interlaced with the horns of a ram It 
«nay be кре to be part. of a feather crown to be 
ut оп a figure of Osiris. -It 1s unique in southern 
ussa. Similar crowns are shown in the Catalogue 
of the Cairo Museum, vol т. - 


Тин ANTIQUITY OF MAN IN AMERICA —In the 
Scientific American for November, Mr. Harold J. Cook, 
who discovered the tooth of Hesperopithecus in the 
Lower Phocene deposits of Nebraska, replies to 
arguments ү forward in the July issue by Dr. 
Aleš Hrdhé t the high antquity of man in 
America. Mr. k argues that the ‘modern’ 
character of the skulls for which antiquity has been 
claimed may be due to the fact, familiar to palzonto- 
йор зїз, that species of vertebrates may remain 
unchanged over Jong periods. Man may have 
remained unchanged physically and structurally in 
America for thousands and thousands of years No 
One can say, except in the most general terms, what 
were the conditions propitious to migration from 
Ава during glacial times, but conditions which made 
it possible for the bison and other animals of Asiatic 
ongu to migrate should also be favourable to man. 
From known evidence it appears that in recent 
geological times both animals and man have migrated 
in successive waves. This long-drawn-out process 
баз produced a degree of hybndisation which makes 
the &natomucal evidence difficult to in ret with 
certainty. Further, the many Indian stocks exhibit 
as many great differences as characters in common, 
зо that wide differentiahon or homogeneity among 
them depends upon which characters are stressed 
The discovery some montbs ago of stone arrows and 
Pie ts associated with a buffalo skeleton at 

] o, Texas, giveg definite positive evidence of 
*he presence of man in America in Pleistocene times. 
The skeleton was buried under eighteen feet of old 
Pleistocene gravels; it was un bed, and it 
belonged, not to the living American bison species, 
but was of an Asiatic or Indian type not known in 
America, and it was associated with the bones of 
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extinct mammals known from other sources to be of 
Pleistocene age. Associated with the ‘ buffalo,’ and 
under the bones, were three stone implements. All 
the relics were clearly contemporaneous In the 
lower Pliocene age, a warm climate which extended 
to Alaska off ideal conditions for migration by 
hi of Bering Straits over a temporary elevation, 
and especially for anthropoid stocks or early man. 
That such stocks did enter has been shown by the 
discovery of the tooth of Hesperopithecus, which 
antedates the classical Anthropopithecus. 


CRANIOMETRICAL DATA OF AN IMMATURE SKULL 
OF A FEMALE CHIMPANZEE.—Dr. E. Warren (Ann. 
Natal Mus., vol. 5, pt. 3, 1926) has made careful 
measurements of an immature akull of a chim ee 
with the express p of placing on record data 
which could be used for comparison with the Taungs 
fosml  anthropoid, ааа весе From his 
measurements and observations the author con- 
cludes that the young chimpanzee skull 13 appreciably 
less human than the Taungs skull, and therefore the 
pecuharities of the latter cannot be explained by its 
immaturity. He supports the contention that the 
Taungs skull exhibits а distinct advance on the living 
anthropoids in the direction of man, but the relative 
smallness of the brain would appear to indicate that 
it is considerably nearer to the living anthropoids 
than to man himself, 


EXPERIMENTS WITH INTESTINAL Protozoa —Prof, 
R W Hegner records (Amer. Jour. ге, 6, 1926, 
PP. 593-601) observations which show that the active 
stages of Balanhtdium coh from the pig are able to 
withstand conditions in the stomach and small in- 
testine of the guinea-pig and may reach the cecum 
of the latter, apparently unharmed, withm one hour 
after 1ingeshon. The active stages of Trichomonas 
cavis and Chtlomasitx inissitnalts from one gumes- 
pig may pass through the digestive tract and reach 
the cecum of another unharmed. The active stages 
of Gtard:a cams from the dog are able to live for con- 
siderable periods ın the stomach and small intestine 
of the guinea-pig, and were found to be more numerous 
in that portion of the small intestine (6 in to 24 in. 
beyond the stomach) which seems to be their optimum 
habitat in normally infected animals Possibly ıt is 
the nature of the secretion in this region which causes 
the giardias to attach themselves to the epithelium 
by means of their sucking discs The active stages of 

niamcba histolytica are not quickly killed in the 
stomach and small intestine of the guinea-pig, but 
теша alive and mobile for at least an hour In- 
fection by these trophic stages is probably not usual 
in Nature; the cyst stage is more often concerned in 
transmission, and methods of control should as here- 


tofore be directed against this. Trichomonas homints, 
which does not form , is, however, present in 
about 3 per cent of the population, and infection 


appears to be ү the trophozoite stage, entering by 
way of the mou 

THE DIGESTIVE DIVERTICULA IN LAMELLIBRANCHS. 
—Dr. C. M. Yonge (Trans. Р. Soc Edin , Vol 54, No. 
I5, 1926) has ın ted the structure of the digestive 
diverticula—blind tubules which open into the stomach 
by ciiated ducts—-in thirty-four species of marine 
lamellbranchs. The tubules have been stated to ex- 
hibit three lands of cells, but Dr Yonge finds only one 
type The cells when young stain darkly, but when 
older are very vacuolated and contain large numbers 
of coloured granules which disa after starvation. 
In fresh materia, long, re e cilia were seen on 
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the tubule cells їп а number of the species and are 
pos present in al. When lamellibranchs are 
ed with iron saccharate in msion, this 18 found 
later lying ın large vacuoles in the cells of the tubules 
but is afterwards passed on to the amasbocytes. The 
manner in which particles are taken in, and the 
presence of 
diverticula, t to the occurrence of intracellular 
се iere 18 no evidence that the cells of the 
tubules secrete, the presence of-enzymes in the 
stomach can be accounted for by the lution of 
'the crystalline style &nd the occurrence of great 
numbers of phagocytes free in the lumen. The 
diverticula provide the extensive surface character- 
istic of the alimentary of animals which 
possess intracellular on, while аз a result of 
the action of sorting mechanisms only the smallest 
particles are presented to the ingesting surface. The 
diverticula possess none of the functions of a liver 
or of a pancreas, but are organs of absorption and of 
intracellular digestion. , 


INBREEDING.—In a discussion of inbreeding from 
the practical breeders’ point of view, Mr A. D 
Buchanan Smith (Eugenics Review, vol 18, No. 3) 
gives many data from the history of Shorthorn ан 
and Clydesdale horses. He concludes that Sewall 
Wrghts method of meagsurmg the coefficicnt of 
inbreeding 13 probably best 
siderably more inbreeding in Shorthorns than in 
Clydesdales, but the latter are equally homozygous, 
probably owing to careful selection. The level of 
inbreeding must vary with the breed according to 
the number of undesirable characters still present or 
latent in the stock and the nature of the selection 
practised by earlier breeders. Probably the. co- 
efficient of inbreeding in Clydesdales will mse much 
above its present value. 


SAMOAN FORAMINIFERA.—]. A. Cushman describes 
(Dept Marine Biol. Carnegie Inst., Washington, vol. 21, 
1924, but only recently received) collections made 
by the late Dr. A. С. Ma in Samoa in 1920. The 
foraminiferal fauna of Polynema is interesting because 
living 1n this region are many forms known elsewhere 
only fosml. The author his conviction that 
the shallow-water fo faunas are as lithited 
in their geographical distribution as many other 
groups of organisms, and that there are living &bout 
Oceanic islands many more species of genera such as 
Quinqueloculina and Spiroloculina than have 

ed. Closer study will, he believes, lead to 
the recognition of definite faunal areas for Foraminifera 
such as are known for other groups. The collection 
at one station in 50 fm adds many е of especial 
interest and of rare occurrence. together about 
140 species are recorded, 18 of which are described 
as new, and two new genera are erected. А 

Lonc-LIVED РгАнт Czrrs.—Dr. D. Т. MacDougal 
points out in the American Naturalist, 60, pp. 393- 
415, 1926, that the living parenchymatous cella of the 
medulla of the tree cactus, Carnegies gigantea, may 
continue to grow for more than & century and may 
still be active until the death of the plant. These old 
cells behave differently from young cells in the same 
рах in their reaction to acid or alkaline solution. 

en immersed in such solutions the young cells 
become more permeable and haye a diminished water- 
holding capacity. Old cells, on the other hand, have 
a топе of maximum swelling at such acid reaction as 
pH 3-3.5 and a secondary maximum between pH 9 
and РН тт. c 

COLLEMBOLA INJURING MANGOLD SEEDLINGS.—Ín 
the Bulletin of E ical Research, vol. 17, October 
1926, Mr. W. Maldwyn Davies records a significant 
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attack on mangolds by the spri Bowrlehella 
horisnsts The мөлү E occ on one of the 
fields attached to the Rothamsted Experimental 
Station, the insects being extremely abundant during 
the first week of June 1926. Practically roo per 
cent. of the seedling mangolds showed leaf dam 
due to the gnawing propensities of this insect e 
nature of the damage was two-fold, for in addition to 
the actual biting and e ing of the injured areas, 
wounds thus caused were kept open and excessive 
loss of sap ensued. Methods of control were carried 
out and a contrivance is deecribed by means of which 
tarred sacking was h їп such а manner that ‘it 
trailed just above the гі . Ав the apparatug was 

ushed alóng the Collembola became disturbed by 
tne shadow of the ‘machine and, exercising their 
characteristic habit of leaping, became trap in 
large numbers on the adhesive surface of the tar. 
This method of control proved so successful that a 
simple and more permanent of а tus 
attached to a pair of bicycle wheels, ‘вазу pushed by 
a farm hand, was devised for future use. 


PERMO-CARBONIFEROUS БАСКА oF Japan.—The 
fauna of the Permo-Carboniferons ‘limestone of 
Nagato ıs described by Y. Ozawa (Jour. Сой. Sos. 
Imp Unio Tokyo, 45, 6, 1925). It consists mainly 
of foraminifera and rugose corals, with a few brachio- 
pods and polyzoa. species or varieties of fora- 
munifera 4s sted | of which 51 belong to the 
Fosulinidw. ‘Fhe corals belong to the genera Lons- 
daleia, Waagenophyllum, Dibunophyllum and Naga- 
tophyllum , one form of Lonsdalea 1s identified with 
a British species, and the Dibunophyllum is regarded 
as only a variety оѓ а species found ш England. In 
another memoir (514. 45, 4, 1925) the same author 
discusses the classification and evolution of the 
Fusulinide. 


Worp WxaATHER.—Ihe Ro Meteorological 
Society has ussued a Memoir (vol. i. No 5) entitled 
“ The Nile Flood and World Weather,” p Mr. E. W. 
Bhss (price to non-fellows, 2s. 6d.). o establish 
the relationship it has first been necessary to find a 
series for the Nile flood. Aswan provide 
the truest measure of the flood, values of which have 
been communicated by the Director-General of the 
Physical Department, Cairo.‘ The values for the four 
months July to October together are dealt with for 
the te years 1869 to 1925. Correlation co- 
efficients are given with рее; temperature, Tain, 
ice, and wind. Coefficients with pon give & high 
negative figure with Cairo, — 0:64 for the June to 
HS al uarter. The connexion 1з closest in June 
to Ап ‚ but ıt begins in March to May and persists 
throughout the following quarters. Капа! із usually 
associated with low pressure, but this is scarcely the 
whole lanation in the present case. After a high 
Nilé Hood the North Atlantic circulation 1s weak, as 
seen from the coefficients with pressure in Iceland 
for December to February. Other assoaations with 
a good Nile are low equatorial temperatures as shown 
by Samoa, Batavia, Senegal, and Port-au-Prince. 
Pressures in the same season are also low, especially 
in the Sonth Indian Ocean. Like the monsoon, the 
Nile has closer relations with su than with 
preceding weather. There is some evidence of @ 
simultaneous connexion with Antarctic conditions. 


ELECTRIFICATION OF BALLQON Fasrics —During 
the War the nsks to airships due to bghtnuing dis 
charges and to their electrification by atmospheric 
electricity were uently discussed, but as accurate 
data were not available, httle к was made 1n 
estimating them. We аге glad, therefore, that the 
Aeronautica Research Committee has pubhshed в 
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weport, No. 1017 (М. 37), by Dr. Guy Barr, on experi- 
ments relating to the electrification of balloon fabrics 
The results prove that spraying the fabric with metal 
makes the fabric a conductor but increases its 
ht by about four ounces per square yard. The 
мдер resistance of the fabric increases if it is 
crumpled: Fabric ‘doped’ on the upper surface after 
having been on the under surface was satis- 
factorily conducting after five months' exposure. 
When the plies of а rubber-proofed two-ply fabric 
were r&pidly separated it was found that cotton 
surface left bere became tively charged, and that 
the rubber attached to the other ply became nega- 
tively charged. The experiment was tried of sepa- 
rating the plies of three different rubbered fabrics 
in a mixture of hydro and air, but in no case did 
any explosion occur. . Barr thinks that this does 
not prove that ignition cannot take place in any 
circumstances. So many conditions, however, have 
to be satisfied that an explosion due to this cause 
would be a very rare phenomenon, although a con- 
siderable electrical effect is produced by separati 
a heavy rubber proofing from cotton. It is suggested 
that the hitisation of the fabric be studied more 
closely. er exposure tests should be made and 
researches carried out to see if the conductivity can 
be further improved. 


THERMAL PROPERTIES OF POTASSIUM AND SOME 
ALKALI HALIDES.—[Ín order to test the statement of 
physicists concerning the various electron displace- 
ments and dissociations accompanying atomic and 
molecular energy , th data calculated 
from vapour measurements are desirable. On account 
of the T. ent between the few existing 
values, E. F Fiock and W. Н. Rodebush have recently 
determined the vapour pressures of potasmum and 
some alkali halides in an electrically-heated apparatus 
of nickel. In discussing the results in the Journal of 
the American Chemical Society for October, the authors 
point out, that the most feature ig tbe ex- 
tremely small value of the heats of solution of the 
solid salt in spite of the large values of the heats of 
vaporisation and the lattice energies, a fact which 1з 
in agreement with Born's theory of lattice energy: 

ELECTRIC DISCHARGE THROUGH HELIUM.—In Soen- 
tific Papers of the Institute of Physical and Chemical 

esearch, To , No. 69, Dr. T. Takamine describes 
the results of some experiments on the discharge 
through helium by twq methods: first, the method 
of l wires at high current densities, intro- 
diced sng Окып. and secondly, the ordinary 
condensed discharge in helium at pressures between 
1- апа r-atmosphere. In each case some of the lines 
Bhowed apparent reversal (though not the same lines 
in the two sets of experiments). Reasons are given 
for thinlang that the appearance is in reality а E rk 
effect due to the interatomic electric fields, and it is 
suggested that ' Kus рыш deco reversals,’ which are 
commonly met with in spectroscopic work, may 
sometimes be due to the same cause, and not, as 1s 
usually supposed, to absorption. 

AN ANCIENT EGYPTIAN Cosmetic.—One of the 
man ag objects found by Dr. H. Carter in 
the trib of Tu Saab Assen at Luxor was a sealed 
cosmetic jar of calcite. When opened it was found to 
contain a considerable quantity of cosmetic, consisting 
of a rather heterogeneous mixture with a decidedly 
fatty smell. The substance has been carefully 
examined by A. C. Chapman and H.°J. Plenderleith, 
but unfortunately the results, which ap in the 
Journal of the C. Society for October, do not 
definitely prove the nature of the fats ek apres 
employed in its preparation. It seems probable that 
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the cosmetic consisted of about go per cent. of a 
neutral animal fat with about то per cent. of some 
resin or balsam, the latter in the process of time giving 
rise to the smell of the аи which 16 one of 113 
most characteristic features. 


Тнк Atomic WEIGHT OF Sitver—The October 
issue of the Journal of the Chemical Society’ contains 
an important paper by H. L. Riley and H. B. Baker 
on the determination of the atomic weight of silver 
by finding the direct ratio of silver to oxygen in 

ilver oxide, а method which has hitherto failed 
owing to loss of oxygen on drying the oxide. The 
product obtained by drying over pure phosphorus 
pentoxide at ordinary tem tures or in а vacuum 
at roo? gave а pink chlonde with hydrochloric acid, 
indicaüng that some very small amount of оху 
was lost, but it was thought, nevertheless, that 

loss might be negligible. Spies of pure ailver oxide 
were in an apparatus of 1 design, but 
the analyses proved that appreciable quantites of 
oxygen had been lost, a t contradictory to the 
р i experiments. It was found that the 
silver oxide was being reduced by small amounts of 
organig material which passed through the g 
tubes. When precautions were taken to exclude 
organic matter, a product was obtained which gave 
& Peer white chloride on precipitation with 
hy onc acid Samples of the pure oxide were 
decomposed in & sihca tube in & current of pure air 
at 350°-400°, and the silver finally mel in an 
atmosphere of pure hydrogen. From the loss in 
weight of the silver oxide and the weight of the 
residual silver the value of the atomic weight of 
milver was calculated, the mean value being 107:864 
0-0013. This includes, however, a correction for a 
small amount of water from which it was impossible 
to free the silver oxide. 


MOLECULAR SrTRUCTURE.—In his recent presi- 
dential address to the chemical section of the Aus- 
tralian Association for the Advancement of Science, 
Prof. James Kenner took as his subject “ Some 
Vu een of-the Problem of Molecular Structure." In 
it he gives & full account of the present position of 
the theory of valen He does not confine himself 
to а discussion of the evidence obtained by purely 
chemical methods, but gives due place to the results 
of such other methods of attack as the X-ray in- 
vestigation of crystals. One of the successes of the 
modern atomic model was that the electron distribu- 
tion provided & ready explanation of the formation 
of many of the simpler molecules, but there 1s still 
a long way to go before all the facts known to 
M DAT chi are satisfactorily explained. 

e true nature of the so-called homopolar bond 1з 
still unknown. The Werner hypothesis of a uniform 
attraction round an atom has been very useful in 
stimulating chemical research and ın classifying com- 
pounds, but it cannot be said to be entirely consistent 
with modern views of atomic structure. Recent 
work that not only the very outermost 
electrons but also those in the outer sub-groups pr 
&n important in chemical combination, and on 
E ee 
interpretation eventually ER HS Whatever the 
осер ашы, Prof. Kenner’s address should serve 
a purpose in that it gives a broad survey of the 
existing position and indicates the lines along which 
progress is being made. Too often the workers in 
one branch are unfamiliar with the results obtained 
by other methods, and this addreas should result in 
a closer co-ordination of their efforts, the more во as, 
appended to ıt, there is a very full list of references 
to modern literature. E 
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Rectal Alimentation. 


ТЕЕ difficulty of securing adequate nourishment 
im certain conditions in which the taking of food 
by mouth is impossible or inadvisable, such as coma 
or following operations on the intestinal tract, 
is well known ; the attempt is usually made to supply 
a certain amount of food and drink by means of 
nutrient enemata, but there аге very few substances 
which are with certainty &beorbed thro .the 
mucous membrane of the rectum and large intestine. 
'The knowledge that this of the bowel ın man acts 
mainly as an absorber of water, and contains none of 
the ive enzymes which are found in the up 
parts of the gastrointestinal tract, would апше t 
only the ultimate ucts of digestion of the food- 
would stand any chance of being absorbed: 
such, in fact, appears to be the conclusion to be drawn 
from many researches on this subject. Dextrose, 
levulose, amino-acids, saline solutions, and alcohol 
&re absorbed and thus become ayailable for metabolic 
, but the proof of their actual utilisation 
fee not been so easy to obtain. A recent study by 
Т. М. Carpenter brings forward some new evidence on 
this question (Carnegie Institution of Washington, 
Publication No. 369, 1925). 

The experiments were conducted on four healthy 
medical students; the test substances used were 
alcohol, dextrose, and levulose, and their utilisation 
was studied by observing their absorption when intro- 
duced rectally, their excretion in the urine, and their 
influence upon the respiratory exchange, the pulse 
rate, and the composition of the urine. The amounts 
absorbed were obtained by & wash-out 


vere: 
enema, which followed the introduction of the nutrient 


solution : the spirometer or respiration chamber was 
used for the determination of the respiratory exchange 
and the pulse rate was recorded by means of a pneumo- 
graph p over the thi Among the details to 
which attention must be directed, so as to ensure the 
comfort of the subject, are the temperature of the 
solution and the rate of administration and the total 
volume given : it was found that the most comfortable 
posture was the supine, and that the enema should 
enter the rectum at body temperature, and slowly, 
preferably by drops: 250 to 500 c.c. can be given in 
‘the course of two hours. ‘ 
The experiments were generally carried ont in the 
afternoon and evening, and the subjects had previ- 
ously fasted for several hours, but not for the twelve 
hours usual before an estimation of the ‘ basal’ meta- 
bolism. In the majority, one or more preliminary 
periods were run before the injection was made, The 
general course of events in a normal subject was 
studied in a series of control experiments, in which a 
solution of sodium beam alone was Lectt The 
. жеры observed were only slight. © respiratory 
quotient remained stead , the pulse rate and à gen 
consumption fell somewhat, the latter after a slight 
rise, and the urine, although showing a slightly m- 
creased output of fluid, yet had less sodium chloride 
present: presumably the ter salt excretion in the 
preliminary period should be related to the intake of 
this substance in the food. When the ао заан 
continued all night, records of sleep апа ess 
nse of the subject to an 
electrical signal: the rate remained steady, 
except for periods of efulness, and the respiratory 
quotient, oxygen consumption, and carban dioxide 
Poa owed a ten suey to increase slightly. 
e course of events after the mjection of a test 
substance must be interpreted in light of those 
саса са similar conditions іп а control subject 
at a si period of the day. 
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were obtained by the, 


The absorption of alcohol, injected in a 5 to то pe 
cent. solution in о-б per cent. sodium oride, wa: 
almost complete, in most of the iments a tota 


of 25 gm. being given. Signs of alcoholic intoxicatior 
could be produced by administration by this route 
Small amounts of alcohol were excreted in the urine 
the concentration being of the order of o:5 per cent 
and reaching a maximum in about two hours: The 
amount excreted and the time of the maximum output 
depended on the quantity of alcohol injected and als 
on its concentration. Similar results were obtanec 
following the ingestion of alcohol by mouth: but 
owing to the quicker absorption, a higher maximum 
pase. o was observed. five or more hours the 
excretion ceased. If the subject slept during the 
experiment, more alcohol appeared in the unne 
su a lessened utilsation It 1s of interest tx 
note that sometimes the alcohol арш in the urine 
in a conjugated condition, distillation following treat. 
ment with an in ic acid ylelding slightly m n 
figures for alcohol than simple distillation alone. t 
excretion of only-small quantities of alcohol after ora 
ingestion has been confirmed more recently by H. W 
Southgate (Biochem. Jour., vol 19, p. 737, 1925) 
Apart from its presence in the urine, the rectal ad. 
muinstration of alcohol led to a marked diuresis, witt 
& decrease in the nitrogen and sodium chlondt 

The effect of alcohol on the general metabolism wa: 
shown by the fall in the турү quotient, with t 
rise in the pulse rate and the oxygen consumption 
When pa зау &mounts were given, the changet 
began in about an hour and lasted for mx or sever 
hours... With oral ingestion the respiratory quotient 
fell still more promptly. 

The administration of dextrose or lgvulose by- the 
rectal route produced similar effects, except that the 
respira: quotient rose, instead of falling, as afte: 
the alcohol. Only 60 to 90 per cent. of the dextrose 
and 50 to тоо per cent. of the levulose was absorbed 
in the different experiments; absorption was most 
rapid in the first two hours. The levulose solution 
was the most difficult of all to retain. The changes 
in the urine were ht in the case of dextrose, there 
occurring a fall in the nitrogen and sodium chloride 
output: but this fall was ае following the 
injection of Levuloee, In both cases the iratory 

notient and the pulse rate increased, with little 

tion in the oxygen consumption. 

Perhaps the most in part of the monograph 
are the deductions made by the author from the 
experimental data. He considers that there is suffi- 
cient evidence to show that alcohol, dextrose, and 
levulose, when introduced rectally, are metabolised 
by the body. Calculations su that alcohol .ге- 
placed in metabolism all the foodstuffs in the pro- 
portions in which they are utilised at the 
moment, this replacement may take place to the 
extent of 50 рег cent. By the oxidation of the 
dextrose abesor enough carbohydrate would be 
Hi aon for the metabolic needs of the body for two 
to hours. Lzevulose, on the other , appears 
to be mostly retained in the body without обоа, 


perhaps as gl 
Com: the effects of rectal administration 
with those following oral ingestion showed in a few 
савез certain cies. Thus alcohol pər os 
respiratory qu more promptly than 
&fter administration by the alternative route, but the 
peak of the alcohol concentration in the urine was 
reached in about the same time in either case, so that 
it may be assumed that the difference 1s not due to the 
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scarlier a ce of an increased concentration in 
«he bl following oral ingestion. Again, levulose 
т had а greater effect on the respiratory quotient 
when given fer rectum, whilst with dextrose the 
roverso ар to be true, although it was less 
readily absorbed from the rectum than the former. 
The author considers that the differences in the 
metabolic effects between oral and rectal administra- 
tion cannot be explained by the abeorption of the 
materials into the systemic venous system alone as 
distinct from an absorption into the portal system, 
since the former drains only the extreme lower end 
of the large bowel. Не therefore ay depend that the 
immediate fate of these materials may d in part 
upon whether the liver is in an active Aen эк or not. 
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This conditio resupposed following oral ingestion, 
but if the rectal administration occurs 8 ciently 


long after the previous meal, it may be expected that 
this organ 1s in a state of relative quiescence. The 
idea that the liver may give off to the blood-stream a 
substance of the nature of an internal secretion has 
already been envisaged by some experiments of 
Cannon’s on the existence of a substance causing 
acceleration of the denervated heart, which was only 
clearly demonstrated im animals meat. 

The work suggests lines for future research and at 
the same time indicates that if resort has to be made 
to rectal alimentation in a patient, alcohol and dextrose 
are the substances which should be chosen for this 


purpose, 





The Russian Geographical Society. 


E have received from the Russian State Geo- 
сарша. Society twelve parts of its Isvestiya, 
forming vols. 52-57, for the years 1916-1925. They 
contain a of: valuable ‘contributions’ to the 
geography of the Russian dominions, and British 
Be phers will gladly welcome the renewed activity 
t important Society. The word ‘ Imperial’ in the 
title of the Society was in 1916 and has now 
been replaced by ‘State.’ That the conditions um 
publication in Russia are difficult are indicated b 
poverty of the paper, the ess and Bes 
quality of the illustrations and the ma In these 
respects the later volumes show a mar. d improve- 
ment, which encourages the норе рае the journal 
will reach 1ts farmer excellence e volumes contain 
rtant contributions, but m аге rigidly 
confined to the Russian language, the onl Y exception 
Ea а due tities of the а short 
in Fren lf the titles of the papers and 
the lista of contents were repeated in some western 
language, the accessibility of its contributions would 
pe mu шышт .Some of the work has been 
dela ublication ; thus volume 57, mu LIEB. 
3-бо\, inda es papers by Conradi, Kell, Ghuiten 
e geological and geographical results of an ex- 
pedition ene ee in 1908-1910, and а dis- 
Pn by Prof. Karakash of E dawsoni 
(vol 52, 1916, Ius 673 - 714) has been generally 
overlooked in Grea 
Among the рч де cal geography аге the 
{зеп by S.C. B ih [vo 52, pt. 8, 1916, pp. 579- 
648) of the origin of oess ; шапу contributions to 
са eograph including a stu of the movements 
Padus m tho Caucasus by Tzirulnikov (vol 
35 I917, pp. 45-56, 5 pls.), two papers by Bel ш 
(vol. 55, pt. 1, uc рр. 1-124) on 
а from observations during an dicun by the 
gue 


Geographical cages oF th 1919, anda са 
y gare of кырс e the Altai (vol. 57, pt. 2, 


107-159). eng problems connected 
g tion are by Sobolov (vol 56, pt. т, 


many im 


Pe I, 1923, pp. 135-180); 
eecri 


1924, pp. IoI-140, and ic 2, Pes, 5- ША on the glacial 
formation of northern th reference to the 
po morphology of the К tain, The evidence 

m the Caucasus as to the succession of 
periods is adduced by Renngarten from the Valley of 
Assa in the northern Caucasus (vol. 57, pt. 2, 1925, 
Aes! -106), I. N. Shamkov describes the thé climate of 

кезбен its value аз а health resort. ` 

pers on Какай ео eography are сену 
en bar аврет (voL 56, ‚ Р" I, 1924 5-54) 
contributes ап account of the К alov insula 
&nd the south coast of Finland, and their geographical 
relationship. Yakovlev (vol. 57, n 2,1925,pp 3-22) 
describes e relief of Leningrad an ais ect on the 
inundations. 

Shokalskii in a short paper discusses the acceptance 
of republics by the north-western Russian States (vol. 
56, pt. I, 1924, pp. 154-161), and A. Petrov discusses 
the physical geography of e Murmansk area (vol 
55 pt. 2, 1924, РР. 3-13) 

tudies of the Siberian rivers are given a ee - 
Rubr &nd Nitikin, dealing especially wi ant 
distribution on the lower valley of the Obi (val 55, 
апа by Ghromov, who 

ibes his work at the mouth of the Yenisei (vol. 56, 
pt 2, 1925, pp 107-118). ` 

am peer on Russian Turkestan include the 

i tace on the natural history of parts 
ot the Phe Kid uma (vol. 56, pt. 2, 1924, mn s 173), 
and Smirnova describes the western estern parts of the 
Kirghiz Territories (vol ol iP PE. 2, Р 2, pp. 103-112); Pavlov 
deacribes the North Go and a traverse of 


Mongolia (voL 57, I, 1925, pp. 111-168). 
Мы оле eastern 


Ferghana and the 
Alai (vol 53, 1917, pp. 83-137, 8 um Pe and also & 
ourney in Narjensk an 


ies, udis di one "ab P. . 


ere are some obituaries, inclu 


pat erie: dealing especially with his work in Serbia 
vol 52, 1916, 515-542), and an prr AA b 
kolovskli будит ical work of РЫН p Av 


(vol. 57, pt. 1, 1925, pp. 67-98). 


Peat Investigation in Canada. 


AT асн ago a Peat Committee was 
ted by чут Government of Ontario and 

the Federal Government of Canada, and was directed 
to find, if poesible, a commercial method for 
con: raw peat into fuel. The Committee con- 
sidered carefully all the mod important for 
inni el which been previo: dr 
ые ды ud concluded that the “T com- 
mercial method of жин peat fuel Ey excavating, 
mixing, spreading and forming the raw peat by 
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automatic machines. The peat blocks thus formed 
and spread are then to be dried in the air. Since 
this process decreases considerably the number of 
labourers required per ton of fuel, it is well ted 
for countries such as Canada, where the cost of 
is Е 

Тһе Committee made a careful and кше 
examination of the efficiencies of two 1 
excava and plants. One of these had 
been devised in Sweden Anrep, and the other in 


8бо : 
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кеше шун The two machines were provided 
with m ical excavators, which, however, differed 
in detail, and with field-presses. The conveying of 
the peat pulp from its excavator to the drying ground 
was by means of tipping cars on a portable railway 
in the Anrep method, and, by means of an automatic 
belt-conveyer in that of Moore. As a result of the 
trials, which are fully described ш its final report, 
the Committee found that the best type of process 
is one which combines the excavating elements of 
‘the’ Anrep i boars with the conveying and spreading 
elements of Moore’s. - : 
Incidentally it was found that a shredding machine 
of the Jeffrey swing-hammer type, used for pulping 
kelp on the Pacific coast of America, is far more 
efficient as а macerator than those with knives and 
screws commonly employed in Europe. Two other 
conclusions of the mittee deserve the serious 
attentions of peat experts. The operations of 
excavatipg, macerahng, forming and can 
be efficiently performed by automatic machines, but 
there is no cheap automatic method of collecting dry 
peat sods fram the spreading ground. Furthermore, 
with the introduction of automatic machines for 
winning the peat, the overhead charges have increased 
so much that they now amount to nearly half the 


total cost of the finished peat fuel. | 
The of,the Committee merits a careful study, 
not only use 1t describes the field results of actual 


large-scale experiments on the winning of peat fuel, 
but also because it gives in addition a com ensive 
and authoritative account of the recent advances in 
the peat industry. Носн Ryan. 





University and Educational Intelligence. 


BIRMINGHAM.—The Оро пе Spoon have 
been made :—-Dr. Edmund І. Hurst, to be a lecturer 
in the Department of Chemistry; Mr. Gordon Manley, 
to be assistant lecturer m geography; Dr. Oscar 
Brenner, to be part-time assistant in pathology and 
bacteriology. 

The British Thomson-Houston Co. pas эло 
two А. C. motors for use in the Coal Treatment 
Laboratory. . . 

The Huxley Lecture is to be delivered by Prot. 
Ellipt Smith on February I, 1927. 

CAMBRIDGE.—D. Н. К. Rastal has been elected 
to a supernumerary fellowship at Christ's College. 
The following have been elected to represent 
scientific faculties on the General Board of the 
Faculties: Mr. R H. Fowler, Prof. C. E. Inglis, Dr. 
T. S. Hele, Mr T. C. Nicholas. | 

The Governing Body of Emmanuel College offers to 
a research student commencing residence at the 
University in October ed a studentship of the 
annual value of 150/., tendble at Emmanuel College 
for two А studentship will be awarded 
in july, &nd applications aho be sent so as to 
reach the Master of Emmanuel (The Master's Lodge, 
Emmanuel College, cam do England) not later 
than June зо. The award will be made on the evidence 
submitted the candidates, which should include a 
statement of the course of research, a brief 
account of the candidate’s career up to the date of 
the application, and evidence of general ability and 
of special fitness for the proposed course af research. 

‚ Lrverpoo..—Dr. W. S. Patton, lecturer on entomo- 
logy m the Uni of Edinburgh, has been 
appointed to the Dutton Memorial chair of entomology 
at Liverpool as from Janu т next. Dr. Patton 
graduated in medicme at Edin urgh in 1901 and later 
studied im the University of Marburg. He oined the 
Indian Medical Service in 1902, from which he retired 
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with the rank of major in 1921 ` the War he 
was entomologist to the Meso tionary 
Force. He has acted as Director to the Institute 


of Preventive Medicine in Madras and as Director of 
the Pasteur Institute of Southern India Не has 
recently been engaged in investigations in China, and 
has had charge of the Kala-Azar Commission of the 


R Society. 

Pen H. Y: W. Haiheringbti: rofessor of moral 
philosophy in the University of Glasgow, has been 
appointed Vice-Chancellor of the University of Liver- 
ү, in succession to the late Dr. J. С. Adami, Prof. 

etherington was educated at Dollar Academy and 
the University of Glasgow, in which he distinguished 
himself in the D ents of Mental Philosophy, 
Economics, and Classics From 1910 until 1914 heheld 
a lectureship in moral philosophy in С w and 
became а member of Merton Coll e, ord. In 
1914 he was appointed lecturer in а нА in the 
University of Sheffield, and a year later became 

rofessor of logic and philosophy in University 

lege, Cardiff, In 1920 he became Principal and 
professor of philosophy of ver College, Exeter, 
in which positions he distnguished himself as 
an administrator. In 1 he relinquished his post 
in Exeter to take the chair of moral philosophy in 
Glasgow University. He is thirty-eight years of age. 
Prof. Hetherington is the author of “ Toternatiosal 
Labour Legislaton’’ and has published, in con- 
junction with Prof. J. Н. Muirhead, a study 1n social 
philosophy, entitled “ Social Purpose" He will 
assume the office of Vice-Chancellor at the begmning 
of the session 1927-28. 





APPLICATIONS are invited by the Royal Society for 
the appointment of a Foulerton Research Student- 
ship, value 700}. annum The duties of the 
student will be to conduct researches 1n medicine or 
the contributory sciences under the supervision and 
control of the management committee. The student- 
ship will be tenable for three years, but may be 
renewed from year to year up to six years. Members 
of either sex are equally eligible, but must be of 
British nationahty. ` Applications must reach the 
Royal Society, Burlington House, Piccadilly, W. 1, 
not later than March 1 next. 


Tue annual mesting of the Croma hical Association 
will be held on Janu 6-8 at the London School of 
Economics, Houghton Street, Ald , W.C.2, under 
the presidency ot Sir Charles Close, formerly Director- 
General óf the Ordnance Survey The -programme 
includes a discussion Jonas е for university 
teachers of phy on in graphy 
(op ed by Sip Hey Lyons), &nd йс eters be 

. J. Fairgneve to primary school teachers, and a 
visit on Janu 7 to the Science Museum, South 
Kensington, with ‘an address Prof. H. H. Turner 
on solar eclipses. There will be four concurrent 
discussions on the morning of January 7, on geography 
ш advanced courses, on воас дага 
study respectively in geography, and on 00. 
ie Sir Chailes Close will Дер his presidential 
address,-‘‘ Population and Magration," on January 7, 
and later in the day Col. E. M. Jack, the present 
Director-General of the Ordnance Survey, will 
describe the work of his d ent. The annual 
dinner of the Association will be held on January 7, 
and on Janu 8 a visit to the geography room of 
the W. am Ellis School 1з Being arranged. Prof. 
L. P. Abercombie of Liverpool 1s organimng a visit 
on January 810 to see the changes taking place in 
east Kent. The honorary of the Associaton 
is Prof. Н. J. Fleure, -Geographical Association, 
Marne Terrace, Aberystwyth. i 
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Contemporary Birthdays. 


Prof. W. C. Unwin, FR S 
Prof E. W. MacBnde, Е.К S. 
Mr Arthur William Clayden. 
Prof. А. С. Perkin, F.R.S. 
Sir Jobe Е С. Snell, G.B.E 
Prot John W. Bews. 

Prof Douglas H Campbell 
Prof. John T. Cash, FRS 


December 12, 1838. 
December 12, 1866. 
December 12, 1855. 
December 13, 1861. 
December 15, 1869. 
December 16, 1884. 
December 16, 1859, 
December 16, 1854. 





Prof. Unwin celebrates his eighty-eighth birthday 
on Sunday, and very hearty congratulations are 
accorded to this di ished veteran of the engin- 
eering world Educated at the City of London School, 
he began his technical career as a pupil in the firm of 
Wiliam Fairbairn, Manchester. For twenty years he 
taught the principles of engin at the Central 
Technical Со ege, City and Guilds of London Institute, 


Prof. Unwin 18 a past president of the Institutions of. 


Civil Engineers and Mechanical Engineers. 

Prof. MacBripz, the distinguished zoologist, who 
occupies the chair of zoology in the Imperial College 
of Science and Technology, South Kensington, was 
born at Belfast and educated there at Queen 8 College, 
and at St John's College, Cambndge From 1897 
until 1909 he was Strathcona те of zoology in 
McGill Univermty, Montreal. teacher of distinction, 
Prof. MacBride has made noteworthy contnbutions 
to invertebrate embryology In 1924 he published 
his “ Introduction to the Study of Heredity.’ 

Mr CLAYDEN was born at Boston, Lincolnshire, and 
educated at University College School, from whence 
he graduated at Christ's College, Cambridge. From 
1894 until 1920 he was principal of University College, 
Exeter. Mr Clayden has contnubuted much of 
sterling value to meteorological photography 

Prof A. G PERKIN, who, it will be recalled, retired 
ney from the chair of colour chemistry and dyeing 
1n the University of Leeds, was born at Sudbury. He 
was educated at the City of London School and Royal 
College of Science In 1924 the Royal Society 
a ed him its Davy medal for researches on the 
structure of natural colouring matters. 

Sur JoHN SNELL was born at Saltash, Cornwall,’ and 
educated at Plymouth Grammar School and King’s 
College, London А past president of the Institution 
of Electrical Engineers, he 1s a member of the 
Advisory Council, De ent of Scientific and 
Industnal Reséarch, and the General Board, National 
Physical Laboratory. Sir John’s advice and guidance 
are sought frequently in parliamentary projects 
concerning the technical industries 

Prof. Bews, born at Kirkwall, Orkney, graduated 
at the University of еш Assistant professor 
of botany there (1908-10), he left to take u 


the chair 
of куст in University College, Natal. In 1924 he 
published “ Plant Forms dnd their Evolution in South 
Аїпсв.” 


Prof. D H. CAMPBELL, botanist, was born at 
Detroit, USA After graduation at the Univermty 
of Michigan, he studied at Bonn, Tübingen, and Berlin. 
Professor of botany at Indiana University from 1888 
until 1891, he was then elected to a similar chair at 
Stanford University, California. Prof Campbell is a 
foreign member of the Linnean Society or London 
and a fellow of the R Society of Edinburgh He 
is the author of “ Plaht Life and Evolution " (1911) 
and of many papers on systematic botany 

Prof. CasH, a graduate of the University of Edin- 
burgh, is Emeritus Regius professor of materia medica 
in the University of үү эз 
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Societies and Academies, 


LONDON. 


Royal Society, December 2.—T М. Lowry and 
W К. C. Coode-Adams: Optical rotatory ‘dispersion 
(Pt. 3). The rotatory dispersion of quartz in the 
infra-red, visible, and ultra-violet regions. Measure- 
ments of optical rotatory power of quartz were begun 
in 1908 with the view of ing, in the most drastic 
way possible, methods that were being developed for 
studying rotatory dispersion іп organic compounds. 
Data are now given for the rotatory power at 20° C. 
of a column of quartz, 496 4735 mm ın length, over 
a range of wavelengths from 25,170 À.U. to 2263 À.U 
Observed rotations range from 450° to 101,332°, and 
rotations mm. from o 906° to 202-328°/mm. The 
latter can be expressed, over the entire range of wave- 
lengths, by the formula— 

9 5639____ 23113 А 
№ — O 0127943 А? – о 000974 389) 
This formula tes the existence of bands of 
selective Зерт at 1130 AU. and 310 АО The 
influence of -red bands 1s covered by the small 
constant - 0.1905. 

O. W. Richardson: Structure in the secondary 
h en spectrum MN Fulcher's red bands as ex- 
tended by various authors form a sequence of bands 
with the respective vibration transitions o —> 0, 1—3 I, 
2—-2,3—-3,4—-4, and 5—- 5 The green bands 
belong to the same group and have the vibration 
transitions I—> 0, 2 —- I, 3 > 2, 4 —- 3, and 5 — 4. 
Associated with these are five bands ш the infra-red 
with transitions о —- I, I —- 2, 2 —- 3, 3 —> 4, and 
4 —- 5, and four in the blue-green with transitions 
2—-0,3—-1,4—32, апі 5—- 3. The blue bands 
arranged by Dieke form а sequence in another group 
and have the transrnons o —- О, I —> 1,2 —2, 3 —> 3, 
and 4—»> 4. Belonging to this group are three other 
sequences with transitions 1 up, 1 down, and 2 down. 
respectively. There are also at least three less well- 
developed groups in the violet side of these. The 
Q (1) lines of the bands with o —- o vibration transi- 
tions are given by the Rydberg-Ritz formula 

R 
(m — о 056704 — о ободон?) 


where А = 29330 305, R= 109678-3, and m=3, 4, 5, б, 
7,8. The valus of A 1з close to that of the second 
member when m=2 It follows that the various 
groups of bands are associated with electron transi- 
tions 3—-2,4 > 2, 5 —- 2, etc. The lines of the Q 
branches are connected together by a combination 
rule which extends not only within each group but 
also from each group to the others. 

R. Н. Fowler: General forms of statistical me- 
chanics, with special reference to the new quantum 
mechanics. This paper discusses a very general form 
of statistical mechanics which includes as special cases 
the classical form, the form of Bose and Einstein, and 
of Fermi and Dirac It is shown generally that 
assembbes of many independent systems are always 
thermodynamic ms. The correct form for 
maternal particles obeying the laws of quantum 
mechanics 18 then discussed, and the arguments in 
favour of the form of Fermi and Dirac su 
The applications of this form are then greatly ex- 
tended. Previously it had been аррпей only to 
structureless mass-points; it ıs here shown how to 
treat assemblies as general as any handled in the 
classical form. Problems of distribution in space 
according to the new mechanics are also bnefly treated. 

R. H. Fowler and E. K. Rideal. On the rate of 
maximum activation by collision for the complex 





а= 





pc 
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molecules, with applications to velocities of gas 
particles. New formule are used to compute the 
maximum rate of activation by collision and apphed 
to the dissociation of nitrogen pentoxide. The maxi 
mum possible rate of activation by collision is 100 
times greater than the observed rate of dissociation 
at the lowest hitherto investigated. The 
maximum possible rate of dissociation of bromine 
molecules by collision and the rate of formation of 
hydrobromic acid are of the same order. The rate of 
' dissociation need not be ro!-10* times smaller, as 

claimed by Polanyı. p : 

Н. ‘Dingle: The of fluorine (Fr). The 
spectrum of neutral fluorine (Fri) has been examined 
by means of di through silicon tetrafluoride, 
and lists of established and doubtful lines have been 





tabulated. It contains doublet and quartet systems 
of terms. The suggested ement is consistent 
with '8 observations of is Zeeman effect for 
fluorine.. Relative term values have been deduced for 
each system, and an ionisation potential of about 17 
volts su . The discussion suggests that lines 
of Fi should a with maximum intensity at or 


near Ао in the Harvard. sequence. 
Eighteen papers were read in title only. 
MANCHESTER. 

Literary and Philosophical Society, November 2.— 
Н. B. Dixon and W. F. : The burning of gases 
in nitrous oxide. А jet of hydrogen burning in 
Bir is almost invisible and its light is Inappreciable : 
if nitrous oxide, instead of air, is made feed the 
flame,,the increase in the size and luminosity of the 
flames is remarkable ` The jet of issuing gas is 
surrounded by a luminous a 


outside this is a thick sheath of greenish-grey colour. 


The luminous zone appears to give a continuous 
, , and this is confirmed by a spectrogram 
taken with a 24 hourg’ Hydrocarbon 


centre surrounded by a luminous apricot zone, 
round all a wide-stretchmg green-grey envelope 
The propylene and acetylene flames deposit a-sheath, 
of carbon round their luminous cores. All the 
tested in the ‘concentric-tube’ apparatus ve 
ignition-points in nitrous oxide lower than those іп 
gen or air, Thay all exhibit a lowering of nitrous- 
СО above and below the cructal pressure, just ds in 
en or in air—R. W. James: The intensity of 
reflexion of X-ray from crystals at low tem tures. 
The temperature coefficient of X-ray reflection from 
crystals of rock-salt over & range of temperatures 
from 290? Abs. to 85° Abs. has been measured. The 
crystal is suspended just above the surface of liquid 
air contained in a Dewar flask having speciall dui 
walls made of boro-sihcate glass. "With molybdenum 
Ka the absorption in the g is only about 30 per 
cent. The ratios of the intensities of reflection at 


pue burning in nitrous oxide show an intensely 
anl x 


85° Abs. to that at 290? Abe are 1-22, I-61, 2:36, 


3:39, for the 2nd, 3rd, 4th, and 5th order reflections 
respectively, from the cube face of the crystal. This 
isin with Debye's theory. At higher tempéra- 


tures the intensity decreases too rapidly ^ According 


to recent work by Waller the value of the exponent 


should be double that calculated by Debye At low 
temperatures the present ents ee to the 
substantial correctness of Waller’s form = 


November 16.— R Robinson: Some recent 
advances in organic chemistry. In the aliphatic 
up, special intereet attaches to the work of Dudley, 
osenheim, and Starhng on the tetra-acid base, 
spermine, which has been isolated and proved by 


synthesis утау the formula— 
+(CH,),NH (CHU NH (CH3) NH4. 
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In the alicyclic group, Ruzicka, after doing much to 
clear up the chemistry of the uiterpenes, has made 
the astonishing discovery of the stability of large 
tings of carbon atoms The clue was furnished b 
the study of the ketone, cryetone, from certain glan 
of the civet cat. This substance was proved to.be 
cycloheptadecenone. ‘In the aromatic groups Haring- 
ton has studied the active constituent of the thyroid 
gland and shown it to be the tetra-iodo derivative of 
2 compound termed deiodothyroxin. The latter 
contains a diphenyl ether group, 18 related to tyrosine 
and has been esised. Turning tb the heterocyclic 
groups, Н. Fischer’s recent announcement of the 
transformation of cryptopyrrole into aetioporphyri 
marks a ge advance in our knowledge of оор үш 
and of the blood pigment. For the first time the 
synthetical method affords evidence of the ec um 
ment of the four pyrrole nuclei in the molecule. e 
most striking feature of recent organic chemical 
theory is the increamng use which is made of con- 
‘ceptions based on the electronic theory of valency. 
Thus, it can be shown theoretically that electrophile 
groups, those which attract electrons and, for example, 
actually positively centres, have а m- 
directive tendency. Оп the other hand, groups which 
are leas electrophile than hydrogen is, have an o-f- 
directive tendency. 


PARIS. 


Academy of Sciences, November 8.—Ch..Lallemand : 

A world-wide scheme for measurements of longitude. 
The scheme starts with the determinaton of the 
differences of longitude between three fundamental 
points, nearly on the same parallel, and abòpt 120° 
apart. For these ports three- permanent observa- 
tones were chosen (Alalero, Shanghai, San Diego), and 
- these aré to be connected by secondary ee 
Full use is made of radio telegraphy, associated with 
the most perfect methods of astronomical observation 
available. Wherever e, self-recording methods 
are utilsed.—H. Dauvillé: Some observations on the 


Cretaceous strata to the south of Pams.—R. Jarry’ 
Desloges: The observed in the planet 
dunng the apposition of 1926. А list of from. 


the configurations seen in 1924.—]. Schokalsky: The 
expedition of the Russian hical Society in 
Mongolia (1924-1926).—S Drzewiecki’ A new repre- 
sentation of a gas Application to the barometric 
. Starting with a simple deduction from the 

inetic theory of gases, a new formula for the varia- 
tion of barometric with altitude is deduced. 
This formula contains a series in gotong Poro of 
g, and if all terms of this series except the first be 
neglected, ıt reduces to the ordinary Laplace formula. 
'—W. Arkadiew: The oscillations and resonance of 
elementary magnets.—H. Volkringer : The continuous 
spectrum of The continuous of 
mercury vapour under oscillating discharge, studied 
in а tube without electrodes, was of maximum in- 
tensity at about 240? C (vapour pressure 35 mm.). 
The distribution of energy in the spectrum was deter- 
mined by comparison with the energy emitted by a 
black body at 1520? C. The curve given shows а 
maximum in the neighbourhood of A-0-5124 and is 
. nearly symmetrical about this point —René Dubrisay . 
The action of heat on the superficial properties of 
kaohn. Kaolin was heated to 250° С, 550°-600° C., 
and 950?-1000? C. Theunheated sample and the three 
heated samples were com with to their 
‘adsorption of iodine and of methylene blue, the heat 
developed on moistening with water'and ammonia 


solution, and apparent volume after shaking up with 
water and ammonia solution. The com tive 
results of these experiments are given in tab form. 
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—-Pierre Jolibois, Henri Lefebvre, and Pierre Montagne: 
Comparison between the effects of the electric k 
and of thermal dissociation.—H. Forestier and G. 


Chaudron: The ferromagnetic characters of stable 
iron шохійе —]ean £ournót and Jean Bary: 
Electrolytic plang of aluminium and light alloys, 
their erence and resistance to corrosion by sea 


water. Aluminium and duralumin were used in these 
ents. The deposited metals were cadmium, 
co and chromium (all on a copper film), also 
оа directly on duralumin Detailed accounts 
of cleaning methods and depositing baths are given. 
Аз resistance to sea water, со -chromium 
d ted on aluminium gave the results.—A. 
Sanfourche: The cementation of iron by вшсоп 
chloride.—C. Marie and J. Bertheloot: Two causes 
of error in the electrolytic determination of nickel in 
the nce of iron. The precipitated oxide of iron 
retains some nickel and the deposited nickel contains 
some iron. These errors may sometimes compensate 
each other. The first error may be prevented by the 
addition of magnesium sulphate, the second by using 
& diaphragm of filter paper round the cathode.— 
Georges Dubois: Geological study of the Flemish 
coast in the neighbourhood of Gravelines.—P. Russo : 
The presence of a e volcanic region in the lower 
plain of Moulouya (Northern Morocco).—Const. A. 
Kténas: The evolution of the volcano of Kamenis 
(Santorin) in 1926.—Louis Besson: Relation between 
the tem tures of certain months in the year. 
Taking the mean monthly temperatures at Fam id 
I23 years, and plotting the figures for July and A 
the date, it is Men that there 1 енене 
similitude between the two curves; if one curve is 
displaced. seven years the two curves aro almost 
pu el—]. Magrou: Bacterium tumefaciens in the 
ues of plant cancers The observations described, 
which agree with those of Robinson and Walkden and 
of Pinoy, suggest that the agent of cancer in plants 


oe by a mechanism which remains to ` 


шшш lained, on the cells in which it is causing 
mul cation.—Stefan Jellinek: А biological sign 
rating the return of a iration in cases 
of apparent death. restoration of 
breathing 1s a swallowing Bp of the larynx 
and lips.—Alphonse Labbé: Herouardia, a new ршн 
m ro pod, intermediate between the Harpacticide 

е Cyclopide.—A. Dorier: The commensalism 
of p larva of Dactylocladius brevipalpis —Auguste 
Lumière and Mme. Montoloy: e formation of 
abscesses of fixation. 
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Diary of Societies. - 
SATURDAY, Юкскыви 11. 


Ixwrrrurio* or Mowrcrra АИР ah: Postem 


(Assocutos and Students’ Bee! Ei with Graduate Bectaons 
of North-East Ooast Insttaton o Hngmeers and Shipboilders, and 
Institution of Mlectrioal Hngineers) ры етШе Hall, ааа лз 


pe. at $.—Joint Discusmon on aston and Trensport of 
Machinery. 


ice Балту or BcoTLAXD (at Royal Technical College, Glas 
4 or Kyle: Mineral Boring.—Disonsslons on the fi = 
ines аро Совете in Seottish Mines, G. I. Kerr.— 
Res АА of In-bye Transport, D. О. Gemmaell —aner’s Nystagmus, 
r.F Fergus. 
Rovar Iwerrrurion or GRAT BRITAIN, a &—Dr. О. Rootham: Henry 
Pureell and his Cantemporanes (1). 
PHYSIOLOGIOAL Bonin (at London Hospital Medyeal Collagea), at 8 80.— 
imple Colorımeter Lam) ip H D. Kay. сп Башт. 


Т Owen.— fhe Presto Anama o an pred jme 

Алкеп and A. В. Clark-K. у. — A qiu o 
Dana Proms об Pecan at ооа Н -Jon Ooncentra 
tion, J. В Marrash—Dr W. A omograms of 


гане и for мыры 
ton of Waye- 


: The Time Relations 
. Cunningham : 
: The Growth of the Long 


Bpectra of Centrospinal Fluids (Prelim! Oom munication 

Bri rman ER 0 SO Plugel : (Annual oe м (at ore 
Collage), at 8,50. —J. Practice, Fatigue, and 

Lesrrrore Or Barrian FOUWDRYMeEx (Newoastle and na Brznoh) (at 
Neville Hall Newcastle-upon-Tyne s сист, . Molineux : e 
Mesure of Tron of Iron Castings, far е 

Тивтттотв or BRITISH Ғосиритыки тани ЕНИ end West 
Midlands Breneh) t pis iste frmungham), at 6.50.—W. 


West: ОП, Band, and M 


Оп, лир’ олот 
Manchester) — В. B. ЫП: Modern Industral 


MONDAY, Drorwarx 18. 


cn GxoaxAruican Soorery (at Lowther Lodge) db S.—Hir Henry 
: Ancient Instruments, 

oor or Икан at Geological Boci Аве cana nd H. 

Hummel: The Beonomio Proportions, the Stresees on a Solid 

Nasoiy ып A Buttress, subjected to. Water Preesure astang on an 


од or Ві.котатолі, Ниогхкжие (London Btudents' Section) (at 
Instututaon of Mechanwal Engineers) et T.—H. Н. Lewis. Payment 
Resulta. 
ттун от and North Wales 
Seton) GE Lire айы ун тету Umverai Put, at г.—ИН. W. Edmundson 
ra The Making of a Radio Valve. 
паса оғ неа НипгикЕкя ath РГЕ -Basterny Circle) it 
Armstrong Cre pg omen рон Tyne at 7—J. R. Beard and 
T.G N Haldane: The Design o Оаа aad the 
Problem of Standardisation, 
say eh ge or Mmxouamican Hurcrszwas (Graduates! Section, London 
nii d with Btndent Sections of the Institutions of Ginl 
тыра! Engineers et T.—H. Н. Lem: Payment by Reenlts 
Ти»тттоти оғ METALA h Local Benon) (at 89 Eimbank Crescent, 
Glasgow), at 7.80. — Protection Ooating of Metals :—O, Н. Fanı: 
Feeoobang.—N. О. Marples: Oolornmng.—X. А. Ollad. Chromium 
Pletang 
Ratiway CLUB, at 7.50 —W. H. B. Dawson : The Undergroand reed 
Hovan Derroura оғ BRITIEH ARCHITECTS, аб &-—G. Drysdale: e 
Wark of Leonard Stokes. 
ARITOTELIAX ВосіктҮ (at Univermty of London Olub) at 8 —J. 
Ande son: The Knowe: and the Known. 
Deerrrors or Onxmisrry (Leeds Area Section) —F. Boholefield : Registra- 
ton of Chemists 


TUESDAY, Di core 11 


IxwrrruTION or CiviL &t06.—G. Ellson: The Remodelling of 
Orosa and Cannon Street Stators, 
Lmwrirvr or Mazore MurciNRERS, at 6.30,—Prendental Address 
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Imwrrruriow or HLrorx;cAL Кисти aars (North Midland Oentze) (at Hotel 
Metropole, Leeds), at 7. 
LmerrroTios (North-Western Centro) (at 





тераа Group) at T.—W. B. Ferguson : 
meter Working ЖЫ Constant Шипилабюв of Fiekd, —F. J. Tritton: 
The tion of Copper Salts in the Oarbro Process —A. B. Crow: 
A PE A for Colour Photography. 
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The New Physics. 


IR JOSEPH THOMSON is being entertained to 
dinner at Cambridge to-day on'the attainment 

of his seventieth birthday. The event is one in which 
all who are concerned with scientific progress would 
desire to be associated in congratulatory expression; 
though only а limited number of friends are participating 
in the actual celebration. We are therefore devoting 
the main part of this week's issue of NATURE, 8s well 
as the whole of the special Supplement, to articles on 
the Cavendish Laboratory and its directors, with 
particular reference to Sir Joseph Thomson’s work and 
influence. It would of course have been easy to- 
obtain hundreds of appreciative messages for publica- 
tion 6n this occasion, but in inviting such expressions 
of congratulation, we limited ourselves to some dis- 
tinguished men of science abroad who have carried on 
research in the Cavendish Laboratory or have devoted 
themselves particularly to mvestigations along lines 
which started there. We are proud of the opportunity 
of publishing the tributes of affection and esteem 
received in response to our invitation, and we are 
sure that they represent the feelings of the whole 


' scientific world. 


- When, in 1879, the late Sir William Crookes sos 
his beautiful experiments on the properties of what 
he called radiant matter, he could scarcely have foreseen 
the immense importance which such experiments were 
destined to assume before the close of the century. 
Nor could he then have suspected that the Cavendish 
Laboratory, inaugurated in 1874, would become the 
focus of the world’s researches on pure electricity. 

The influence of Cambridge upon electrical science 
since the foundation of the Cavendish Laboratory and 
the chair of experimental physics, has been unexampled 
and unrivalled. Glasgow through Kelvin, Leyden 
through Lorehtz, Liverpool through Lodge, Manchester 
through Moseley, and Berlin through Helmholtz, 
Planck, and Einstein, have made great contributions 
to electrical fact and theory, but the galaxy of talent 
which has followed in the footsteps of Maxwell on the 
banks of the Cam must surely be generally acknowledged 
as the finest team yet engaged in the elucidation of a 
special branch of physics. 

The importance of the work of Clerk Maxwell lay 
in the unification of two disciplines—those of light and 
of electricity respectively. It passed through several 
phases, in which the ultimate analysis of the phenomena 
then known was based upon more or less mechanical 
models with an underlying conception of essential 
continuity. Such continuity was a legacy of Faraday's 
recognition of the importance of the medium across 
which electric gnd magnetic forces are transmitted. 


~ 
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It lent ,a new significance to the conception of a 
luminiferous ether, and although the idea of a grainless 
continuum must always have presented certain philo- 
sophical difficulties, there is no doubt that it had a 
considerable heuristic value both in optics and in 
electromagnetism. 

It does not detract from the great tradition of the 
Cavendish Laboratory that Sir J. J. Thomson’s most 
noteworthy achievements have pointed in the opposite 
direction. His discovery of the electron in 1897 


‘brought about a fundamental change in the-ultimate 


conceptions of physical science. How radical was that 
change can only be realised by those whose electrical 
training took place in the eighties. , Their preoccupation. 
then was with the vectors and stresses in the electro- 
magnetic field, with mechanical and hydrodynamical 
analogies, with sources and sinks, with the slip of 
lines of force on a conductor. Instead of all this, the 
new science of physics gives us electrons and positive 
nucléi, ionisation in gases, in liquids, and in solids, 
the emission of ‘naked electricity’ from hot wires, 
the collapse of electronic orbits, and the discrete 
structure of energy. Could a revolution be more 
complete; and the revolutionaries are the successors 
and disciples of the man who conceived the continuous 
electromagnetic ether and identified it with the all- 
pervading vehicle of light 1 

Nor can any one deny that this change of front has 
been exceptionally fruitful The arch-revolutionary 
himself, who is now the revered Master of Trinity, 
devised the most powerful method of chemical analysis 
yet known, that positive-ray method which in the 
hands of Aston has brought about a new era in chemistry 
and shed a flood of light on the constitution of the atom 
and the true meaning of atomic weight. It has revealed 
the-underlying unity of chemical substances, and bas 
justified the bold guesses of Prout and Crookes, both 
of whom contended that all substances are derived 
from the same fundamental substance. 

The Cavendish Laboratory, though one of the oldest 
of physical laboratories, is by no means the best 
equipped. Many of the new universities can boast 
of a better provision of expensive and up-to-date 
apparatus, and a few of them are far better designed. 
The more powerful electrical corporations, both in 
Europe and America, have magnificently equipped 
research laboratories. But tradition counts for much, 
even in pure science, and the habitual cultivation of 
science for its own sake imparts a breadth of outlook 
and of enterprise which is foreign to institutions working 


` under a perpetual utilitarian effort. 


` We may confidently expect that Cambridge, under 
the guidance of Sir Ernest Rutherford, will regard 
the complete elucidation of atomic structure as its 
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main function; and this elucidation may produ 
some very unexpected results. For no one can s 
that physical conceptions have settled down into 
groove, вз they seem to do after some revolutioi 
Quite the contrary. For the science is actually in 
state of acute crisis. Never has its instrumental pow 
been greater, but each new method of research see» 
to lead us to new and formidable problems. Einstein 
conceptions of the universe as а four-dimension 
manifold of space and time have gained ground rapidi 
especially since the corroboration of his astronomic 
predictions by photographs taken during total sol 
eclipses. They have gained ground in spite of t 
greatest reluctance of the older physicists to give 1 
their Newtonian principles. They have won the d: 
in spite of several serious and fundamental modificatio 
introduced by Einstein himself in his original arguments 
These modifications have not cancelled his main thes 
апа time is no longer independent of space, or spa 
independent'of time. Gravitation is a form»of inerti 
and produces a sort of kink in space impossible 
conceive and impossible to formulate in terms 
ordinary geometry. No wonder there are still son 
physicists of the old school who think that the 
cherished science has gone awry, and have given i 
all theorising in the expectation of better days. — . 
Another powerful German challenge to accept» 


'views came from Max Planck, whose conception 


'quanta' of energy has been more readily accept 
than relativity, solely because we happen to live in » 
era which looks for discontinuous structure everywhet 
If the value of a physical hypothesis is to be measur 
by the extent of the field covered by it and Ьу: 
success In connecting phenomena previously isolate 
then the quantum hypothesis must be accorded a ve 
high rank indeed. For it provides a link betwe 
such hitherto unrelated things as specific heat, ator 
volurhe, photoelectricity, series. spectra, and the dea 
of radioactive substances. Even if it were not trt 
it would deserve to be so, and it might be adjudg 
ben irovato on account of its quickening effect up 
reseatch. Much remains to be done, however, befo- 
the new views have been linked up with the ОЁ 
A multitude of questions remain to be solved. If» 
energy is transferred in discrete quanta, what is t 
nature of such & quantum? What is its form 
structure while it is on its way from оде materi 
system to another? Is it S avt t And if ғ 
what is it that undulates ? 

The physical theories prevalent i in 1870 would ha 
unhesitatingly ascribed the undulation’ to a fix 
ether resembling in many respects a stiff jelly, b 
otherwise permeable to ordinary matter. Twen 
years afterwards, an incompressible continuum havi 
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many analogies to water would have occurred to most ` 


physicists when asked to provide (as the late Lord 
Salisbury asked them in his presidential address to 
the British Association at Oxford in 1894) а nominative 
case to the verb ‘to undulate? Einstein's ‘ gesture of 
despair’ in renouncing' all hope of ever discovering 
& phenomenon which would exhibit the ether drift 
demanded by many ingenious experimental arrange- 
ments led to а widespread abendonment of all ether 
hypotheses, on the plea that & substance the existence 
of which could not be proved might as well not exist 
at all. 

The generalised theory of relativity more recently 
formulated by Einstein does, in effect, re-mtroduce 
the ether as the bearer of gravitational and electro- 
magnetic energies, but it is an ether which remains 
inaccessible to any analysis based upon the classical 
mechanics. The same defect—if it is a defect— 
attaches to Niels Bohr’s beautiful model of the hydrogen 
atom consisting of a positive nucleus with its valency 
electron in one of several possible orbits. The change 
from one orbit to the next is attended by the emission 
or absorption of one energy quantum, the value of 
which is in exact proportion to the frequency of the 
radiation. This model has been completely successful 
in explainmg the spacing of the spectrum lines of 
hydrogen, but no one can say why the model should 
be so constituted. Attempts have been made, notably 
by Schrodinger, to formulate a new system of mechanics, 
provisionally called ‘undulatory mechanics, which 
shall be founded upon atomic phenomena rather than 
upon those large-scale observations which since Galileo 
haveprovided the foundation for mechanical hypotheses. 

All this, however, is yet in embryo. Practical 
physicists concern themselves less with theoretical 
foundations than with the applications of & ready-made 
hypothesis which appears to provide a valuable 
guidance through unexplored mazes; and so they 
try the new weapons furnished by the quantum theory 
on all sorts of things, the excitation of line and band 
spectra, catalysis, photochemistry, X-rays, heat radia- 
tion, &bsorption spectra, and countless otber matters, 
Some of them even attempt to count the quanta 
emitted by a feeble radiator by allowing them to 


impinge upon a fine metallic point and observing the. 


photoelectric flash produced. Such experiments, first 
initiated by Geiger, will no doubt be followed up soon. 
The human eye, gazing upon a sixth-magnitude star, 
receives several hundred quanta per second. It is 
just possible that its,insensibility to anything below 
that brightness is the result of & long evolutionary 
adaptation. For -the utility of vision must depend 
upon the constancy of the visual impression of & point 
fixed in space, and an eye provided with а much greater 
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sensitiveness would defeat the object of vision.by 
revealing discontinuities in the light itself, due entirely 
to its discontinuous structure. 

There is little doubt that practice will rush ahead 
oftheory. The conception of a magneton or elementary 
magnetic moment, first advanced by Weiss and 
Langevin, has been elaborated by Bohr on the basis 
of his hydrogen model, and may yet do for magnetism 
what the electron has done for electricity. But ex- 
perimentalists appear to be content with the slenderest 
guidance by hypothesis. They are tackling the con- 
stitution of crystals, the refraction and dispersion of 
Rontgen rays, and the artificial disintegration of the 
atomic nucleus without pausing to ask themselves for 
a clear conception of what they are: doing or whither 
their results will lead.. If we may follow Jeans in his 
graphic exposition of conditions in the distant bowels 
of space, we may rest assured that the most astounding 
discoveries made in our laboratories will fall short of 
those hidden in the interiors of distant stars and 
nebulz, where unknown elements heavier than uranium 
are generated from unknown power sources, where 
substances have densities amounting to tons per cubic 
inch, where- matter dies in в burst of radiant energy, 
&nd is born again by a process as mysterious as time 
itself. : 
The younger generation of physicists may well be 
envied. So far from being confined in their discoveries 
to the ‘ third decimal place,’ they have before them an 
untilled field in which the transition from the apparently 
unknowable to the knoweble, and from the knowable 
to the known, is not only rapid, but is also undergoing 
а constant acceleration. 





A Half-way House of Science. 


Tierpsychologie : vom Standpunkte des Biologen. Von 
Prof. Dr. Friedrich Hempelmann. Рр. viii+676. 
(Leipzig: Akademische Verlagsgesellschaft m.b.H., 
1926.) 36 gold marks. 

"THE rival camps of mechanists and vitelists have 

been struck, the contending parties have ad- 
vanced to meet one another, holding out the ‘right 
hand of fellowship,’ and are jointly engaged in con- 
structing a half-way house, a shelter for those who 
wander on the path between biology and physiology. 

Here, in this shelter, the teaching of the school of 

animal psychology and its new technique can be im- 

bibed. Its fundamental study has commanded atten- 

tion, since interest in the phenomena of living matter 
was first aroused, but its establishment as a science 
is of recent date, and is at present much handicapped 
by the mcompleteness of the physiological record 
of structure and function. The Sturm wad Drang 


period i in the QUY of science is now m and a 
stage entered upon where the accumulation of know- 
ledge by careful individual effort adds stone after stone 
to an ever-growing structures ‘The Zeitgeist seems to 
call for a survey of the work done on animal- psycho- 
logy, and with this object in view Dr. Hempelmann 
prepared his book. A glance at the exhaustive biblio- 
graphical section will show at once with what thorough- 
ness and conscientiousness he has attacked the work. 
The physiological aspect of the subject is necessarily 
of primary importance, and as an assemblage of such 
data alone the book would be valuable. Dr. Hempel- 
mann points out that it is useless to compare the 
nervous systems of invertebrates and vertebrates 
structurally, for too many branches have been lopped 
off the evolutionary tree and lost. 
possible to adopt the human brain as a criterion, and 
given that it functions as a centre for (1) the summa- 
tion of stimuli, (2) associative thought and memory, 
(3) initiation of spontaneous behaviour, (4) mainten- 
ance of muscle tone, (5) reception of sensory stimuli, 





to trace these functions back to their earliest appear-. 


ance, collectively or singly, in simpler animal forms. 

The first section of the book is devoted to these 
considerations. The experimental work done on the 
various phyla of the animal kingdom is collected here 
and reviewed, and ‘immediately, while dealing only 


with 'the Protozoa, the complexity of the problem 


becomes apparent. Even in the Amæba it is impos- 
sible to discriminate between ‘cause and effect’; 
. the reactions of the animal are indirect, f.e. external 
stimuli induce internal changes in the protoplasm, and 
these in their turn produce visible reactions. These 
internal protoplasmic changes are also variable owing 
to nutritive and respiratory mechanisms, yet con- 
tinuous adjustment enables the habit and behaviour 
of the animal to remain constant, not only in one 


individual, but also throughout successive generations. . 


Increasing complexity of structure enables the ciliate 
and flagellate Protozoa to exhibit an increasing variety 
of reactions. There is no power of discriminating. 

` between stimuli, since they automatically exhibit the 
whole sequence of reactions, until a suitable one is 
arrived at, even after continued stimulation in the 
same way. This method of ‘trial and error’ (Lloyd 
Morgan) results in increased efficiency of reaction 


which, according to some workers, may indicate the 


glimmerings of. very primitive memory, ‘but is more, 
generally interpreted ‘as being due to greater power 
of automatic co-ordination. 

` Dr. Hempelmann urges the- importance of applying 
‘Loeb’s theory of tropisms only in its strictest sense. 
Résponse to stimuli, being explained.as a- chemical 
reaction, presupposes ће: organism to-be either uni- 
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sitas or else of very simple structure. Higher 
animals, with greater complexity of structure, cannot 
‘be said to exhibit tropisms in the trué sense of the. 
word. 

Clearly, then, to the simplest animals, their external 
.life must consist of those things in the environment 
which stimulate the senses. The reactions which this 


. environment calls forth in the nervous system depend 


оп the degree of complexity of structure. These re- 
actions, together with the internal physiological pro- 
cesses which they invoke, constitute the inner life of 
the animal (V. Uexkull). With the development of a 
head, and the concentration of ganglionic masses in 
this region, аз in worms, higher control of these re- 
actions probably comes into existence, and with the 
appearance of an elaborate eye, as in the Cephalopoda, 
calculated movements can be made. The exact sig- 
nificance of perception cannot be gauged—as V. 
Uexküll remarks, it is impossible to determine whether 
the animal perceives an external world of light spaces 
and dots, or а cerebral world of water, land, etc. р 

The great specialisation of the body in the Insecta 
has led to а corresponding specialisation of the nervous 
system. All action is still instinctive, although great 
plasticity is displayed, which gives the appearance 
in some cases of controlled action. Recognition of 
objects, and hence memory, ig shown by the homing 
powers and activities of bees, etc. ` 

Associative thought, power of recognition, and 
memory are manifested by vertebrates to a varying 
degree, and above the Amphibia, purposeful action, 
e.g. аз in the search for food, is met with. The warm- 
blooded birds and mammals appear more active and 
“have а greater range of plastic instincts, which leads to 
a highly developed associative memory. 

The effects of domestication are sometimes ad- 
vantageous, sometimes disadvantageous to the animal. 
Instinctive reactions are part, and parcel of the type 
of animal body. А greater or less power of co-ordina- 
tion of sensory impressions with body movement 
constitutes the degree of education and stimulation. 
Certain reactions will be found to be an actual struc- 
tural impossibility for some animals to perform, and 
these animals are probably judged as being ‘less 
intelligent’ than others more plastically designed. 
Dogs, if possessed of fore-limbs like a monkey, would 
probably prove more teachable, although the process 
might be a slower one. Apes lack application and are 
easily deflected from the business in hand; but they 
learn to do a thing suddenly, apd after that generally 
perform it correctly. It is questionable whether this 
lack of application does not indicate а more' marked 
individuality, and is, hence, & sign of greater mental 
evelopment or of higher consciousness. 
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The question of higher consciousness is dealt with, 
n comparison with the psychology of man, in the 
econd part of Hempelmann's book, and involves much 
epetition of what has gone before. This division of 
he subject into what might be termed the mechanistic 
ша vitalistic aspects does not make for clearness or 
orevity, and the first special section would have been 
«ore appropriately included under the sub-headings 
f the second general section. In the present state of 
wur knowledge we аге not ın a position to attempt to 
liscriminate sharply between instinctive and controlled 
»haviour, аз Dr. Hempelmann remarks. Yet from 
she arrangement of his book this is what he would 
«ppear to wish to do. As a result, the information is 
scattered, and the index does not help very materially 
n its co-ordination. 

Such problems as the homing instinct, sense of 
1umbers, ‘ thinking animals, and so forth, are dis- 
cussed. The explanation in the case of the first two 
probably lies in the recognition by the animal of the 
‘look of the thing,’ and in its perception of some ex- 
oression, conscious or sub-conscious, on the part of the 
master in the last case.  Bühler's suggestion that a 
slight sense of time is developed in predacious animals, 
since they are able to judge the interval which elapses 
"between disappearance and reappearance of their prey 
behind trees, etc., is an interesting one. 

The subjective side of animal life can only be ex- 
amined by analogy with that of man. Even the primi- 
tive sensation, pain, with its corresponding emotion, 
fear, cannot be accurately gauged. How much re- 
action is due to the stimulus, and how much is due to 
the inherent excitability of nervous tissue, it is im- 
possible to say. The Arthropoda appear insensible to 
pain and continue their avocations though seriously 
maimed, and frogs exhibit ordinary ‘pain’ reflexes 
when the higher nerve centres have been destroyed. 
The sensation of pain is usually associated with the 
‘free’ nerve endings in the skin of higher vertebrates, 
birds, and mammals. Ziegler denies its existence as a 
separate sensation, and there is difficulty in distinguish- 
ing between the touch and pressure centres, etc.; in 
the skin. V. Uexküll, on the other hand, regards it 
as a biological necessity, having a definite place in the 
scheme of things, while Plate believes it is primitively 
developed in the Metazoa. Research shows that the 
physiological occurrences which accompany sensations 
and emotions in man occur similarly in animals. In 
man, these sensations are regarded as manifestations 
of higher consciousness, and though we must credit 
their similar оссштепёе in animals, we may be far 
from allowing the latter a similar possession of con- 
sciousness. Only the higher vertebrates show" signs 
of this, and then only by analogy with man; yet it is 
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impossible to say what processes are lacking to make 
its presence dubious. v 

Physiological occurrences, as at present understood, 
do not explain all the phenomena of living matter, 
and this realisation is at the root of vitalistic theories, 
which postulate some extra force or factor, entelechy, 
élan vital, cell intelligence, and so on. Since man is 
conscious of the possession of a directive will, he tends 
to see manifestations of the same force among the 
animals. As Dr. Hempelmann points out, this intro- 
duces the danger of anthropomorphism into the subject. 
In the words of the Chinese story: “ ‘How delight- 
fully the fishes are enjoying themselves!’ exclaimed 
Tschuang-Tse, while walking on the bank of a river 
with Hui-Tse, who rejoined: ‘You are not a fish; 
how do you know that the fishes are enjoying them- 
selves?’ ‘You are not myself,’ returned Tschuang- 
Tse, ‘how do you know that I do not know that the 
fishes are enjoying themselves? I know because of 
my own pleasure in the water.’ ” 

HgLENE E. BARGMANN. 











Alchemy and Mysticism. 

The Secret Traditton in Alchemy: tts Development 
and Records. By А. E. Waite. Pp. ххі +415. 
(London: Kegan Paul and Co., Ltd. ; New York: 
Alfred A. Knopf, 1926.) 155. net. 

HERE are two varieties of alchemical literature, 
which may be roughly described as mystical and 
practical. The former employs the terms of alchemy 
in a figurative sense in the attempt to convey the 
ineffable, to picture the soul's progress along the Way, 
and to delineate the states of ecstasy which are common 
to the mystics of all nations and religions. The 
practical books, on the other hand, are exactly what 
they profess to be, namely,-text-books of chemistry in 
which the principal theme is the transmutation of the 
metals. If this were all, there would be no particular 
difficulty in deciding to which of the two classes any 
given book should be assigned, and the task of the 
historian of chemistry—or of mysticism—would be 
correspondingly lighter. Unfortunately, however, the 
actual state of affairs is not so simple, for there is no 
sharp line of demarcation which divides the alchemical 
allegory from the text-book of chemical transmutation. 
It is not difficult to understand how the confusion 
may have arisen, for there were two factors at work 
which would almost inevitably cause it. In the first 
place, the distinction which we now recognise between 
physics and metaphysics was not clearly defined in the 
middle ages, and Aristotle’s postulation of a Fifth 

Essence afforded a convenient basis for occult specula- 

tions of all kinds. It is significant that the greatest 
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of early chemists, Geber, was also a member of the 
mystical order of Sufis, then newly founded, and that 
mastery of alchemy was copsidered to be acquired by 
direct or indirect, inspiration from divinity itself. 
Secondly, the belief that lead, tin, and the other base 
metals were diseased or perdeci forms of gold and 
silver which could be cured or perfected by elixirs:soon 
led to an exaggerated idea of the supposed powers of 
the latter. Besides healing the metals, why should 
they not be able to cure man of his bodily infirmities, 
since man is composed of the same four elements com- 
bined in а not very dissimilar way? We do in fact 
find that, even so far back as Geber, the medicine of 


metals is also the medicine of man, which will cure. 


him of all disease and restore him to that state of 
equilibrium which is health. From this stage to the 
final conclusion that there must be a spiritual alchemy 
which would do for the soul of man what the most 
noble elixir did for his body, was but a short step. 


The outcome of this intricate interweaving has been. 


that chemists have tried to read experimental facts 
into allegorical descriptions, and have failed, and that 
students of mysticigm have, tried to read allegory in 
laboratory notebooks, and have succeeded. In other 
words, a school of thought has arisen which claims that 


all alchemical books, not merely a section of them, deal. 


with spiritual alchemy, and that to interpret them in 
their literal sense is to go astray. It is very difficult 
to understand how such a position can be seriously 
maintained, but we.should perhaps not be unduly 
surprised that it has been taken up when we remember 
the ‘ Bacon-is-Shakespeare ' thesis and the occult inter- 
pretation of the Great Pyramid. 

It is, therefore, with genuine pleasure that we wel- 
come Mr. Waite's book, in which he has set himself the 
problem of ascertaming as conclusively as possible the 
grounds upon which the extravagant claims just 
described are based. No one could be more fitted for 
. the task than Mr. Waite, whose knowledge of occult 
literature of all kinds has probably never been surpassed, 
and who will certainly not be accused of undue bias 

toward the literal interpretation of alchemy. “ The 
transmutation of metals per se," he says, “is no con- 
cern of mine; but it has been said that great secrets 
of the soul are hidden under veils of Chemia; that 
they are of a kind which called for concealment in those 
persecuting days when the literature came into being ; 
and that even now— when things are proclaimed. on 
the housetops which used to be whispered in crypts— 
it.is impermissible to speak of them openly because 

they are liable to abuse." 

It is clearly of great importance that the — 

. should be settled one way or the other, for if alchemical 
treatises are nothing more than rhapsodies of the 
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mystic, the historian of chemistry is wasting his time 
when he investigates them. Hence, although the answes 
Mr. Waite gives may be guessed beforehand— since 
according to the mystical school, chemistry must have 
sprung into being fully armed at some undeterminec 
period—he has done good service in exposing the pre- 
tensions to в searching and ruthless criticism, Не 
first examines the alchemical literature of the Greeks, 
Byzantines, Syrians, Arabs, and Persians, and shows 
that, obscure though the language and vocabulary may 
be, the subject matter is definitely concerned with 
physical, metallic transmutation or with such technical 
matters as ‘dyeing, metal-working, and the like. Mar- 
vellous medicinal properties of elixirs are mentioned 
less frequently, but that alchemy was undoubtedly 
a branch of contemporary natural science is demon- 
strated with an unassailable logic. Medieval Latin 
alchemy, in the cold light of this analysis, yields the 
same results, 

According to Mr. Waite, it is only with Heinrich 
Khunrath (1560-1605) that the mystical variety of 
alchemy definitely began. Khunrath, he says, “is con- 
cerned solely with an tHnerarium mendis in Deum, and 
because he was an alchemist he used things seen, im- 
agined, or reported in the process of the Stane to illus- 
trate—as he understood them—the states and stages of 
the soul’s ascent upward. To adopt popular terms, it 
follows that the Amphithoairum Sapientiae Acternas 
is a Book of Divine Alchemy, and it is of great import- 
ance, not only because the physical aspects of the Art 
dissolve continually and are intended to merge in the 
spiritual, but most especially: because it is the very 
first of the kind.” The well-spring and fountain-head 
of spiritual alchemy was Jacob Boehme, who began to 
unfold his revelations in 1610, by which time physical 
alchemy was about to merge into chemistry proper. 
The later developments of the fashion set by Khunrath 
and Boehme need not detain us; no historian of 
chemistry has ever been misled by them, and their 
study belongs rather to occultism than to the history 
of science. ' 

` Mr. Waite has, in Е finally and irretrievably 
demolished the fantastic thesis set up by Mrs. Atwood 
and others, and has proved beyond refutation that 
early and medieval alchemy was almost entirely con- 
cerned with physics" or physic. Our only criticism is 
that he has perhaps overstated his case in referring the 
origin of spiritual alchemy to so late a date as that of 
Khunrath, for the great mystic of Islam, Al-Ghazzali 
(died A.D. 1111), bad already applied the terms of 
alchemy to the life and progres of the soul, though in 
such а way as to cause no confusion to any one except 
him who set out to be confused. Ў 

Е. J. HoruvaRD. 
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А Ј ohn Barleycorn. 


The Barley Crop: a Record of some Recent Investiga- 
tions. By Dr. Herbert Hunter. Pp. уй +166. 
(London: Ernest Benn, Ltd., 1926.) тоз. 64. net. 


HIS little book serves to illustrate a thesis which 
frequently finds expression in this journal—that 
science embraces more than the mere ascertainment 
and enunciation of the laws of Nature: it connotes 
а logical system universal'in its application. When in 
19oo the Irish Department of Agriculture, in association 
with a leading firm of brewers, set out to solve the 
problem of what is the best barley to grow in Ireland, 
they attacked it scientifically. They cleared the 
ground of. so-called practical opinions depending, as 
they do so often, on irrational ideas and tredi- 
tions, and from the outset employed the tools upon 
which, as Kelvin once declared, all accurate scien- 
tific work must be founded, namely, weighing and 
measurement 

After upwards of twenty years of careful work, a 
variety of barley was found which can be proved to be 
best, and, as a matter of fact, it now occupies 90 per 
cent of the total area under the crop in that country. 
It is a further tribute to the value of scientific work 
that the variety of barley in question was ultimately 
made ‘according to plan’ by the application of the 
discoveries of Mendel to the problem. The author 
of the work under notice, Dr. Hunter, to whom the 
credit of the final achievement is due, bas an interesting 
story to tell, and it is a story with a lesson for the 
plant - breeder and administrator with a definite 
economic object in view; & lesson, moreover, learned 
and practised in other countries which (like Ireland in 
pre-War days) possessed a Government ready to adopt 
the teachings of the scientific worker. 

The finding and making of a super-barley followed 
what is now a well-trodden path: first, the recogni- 
tion that the age-old varieties of the farmer are popula- 
tions of various genetic types; the isolation of pure 
lines by propagation from a single plant ; and, finally, 
the crossing of two pure lines in order to effect an 
exchange of desired characters. The first ten years 
«теге spent in isolating a pure line of “ Danish Archer ” 
barley as-the best of existing types, giving both yield 
and quality, but possessing a weak straw : the next five 
in extracting the stiff straw from “Spratt” barley, 
transferring it to * Archer” and building up & stock of 
seed, starting again, be it noted, from a single plant. 
in the end, as already “noted, nearly roo per cent. of 
the barley area in Ireland is now sown with “ Spratt 
Archer." Note also that when the original plans were 
laid in 1900, Mendel had just been re-discovered, 
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. Johannsen’s pure line had not been heard of : scientific 


methods were the only guide. 

There was much the same stery:to tell in noticing 
Mr. A. Howard’s book on “ Crop-Production in India,” 
and there also the plant-breeder’s work has been 
exploited by the State. As Mr. Howard has said, the 
making of a new variety is futile, unless some means 
of introducing it to the farmer can be definitely organ- 
ised. Nor is it less important, as Dr. Hunter points 
out, to provide for a continuous flow of pure seed 
ever after. - 

A few words of criticism: Dr. Hunter does not indicate 
what the desired quality of barley, other than low 
nitrogen content, may be, or the part played by diastase 
in the malting process. It is not quite clear, either, 
what effect various manurial treatments of the soil may 
have on quality. In a future edition it might be well 
to bring the statistics of barley acreage and yield in 
Ireland down to a later date than 1922. Finally, a 
problem is suggested by the graphs of nitrogen content . 
and yield. May it not be the case that high nitrogen 
content of the seed promotes vigorous growth and 
that, consequently, а super-excellent malting sample 
(within the line) is not necessarily a good mother for the 
resulting plant? We seem to recollect some work of 
Dr. Beaven (of barley fame) which suggests this query. 

We must compliment the author not only on a 
successful piece of work, but also on the interesting 
account he has written of its progress and results. It 
should prove of extreme interest to the edlightened 
farmer, the professional plant-breeder, and even to the 
ordinary men, who, through the ages, have hymned 
John Barleycorn and his products | A. B. B. 


Labour Policy in Education. 


From Nursery School to University : a Labour Policy. 
Report of the Education Advisory Committee of the 
Trades Union Congress and the Labour Party. Pp. 
93. (London: Trades Union Congress and the 
Labour Party, n.d.) Paper, 6d.; cloth, 1з. ' 

HE little book which has just appeared with a 
foreword by Mr. Ramsay MacDonald follows 

lines now well understood in the matter of labour zeal 
for public education. It is the strongest side of 

Socialist policy, and all those who have experience, 

either official-or private, with educational work, will 

testify that members of the Labour Party are foremost 
everywhere in their efforts to^ PIRA E the education 
of the people. 

Those who feel compelled to.take a somewhat critical 
attitude will fasten on three points in the manifesto 
before us which give occasion to pause, if not actually 
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to oppose the steps proposed. The first, and to most 
people the most serious, difficulty is dealt with in the 
last section of the pamphlet. It lies, of course, in 
the expenditure involved. The detailed proposals 
would raise the educational budget by about fifty per 
cent., making the total equal to the expenditure on 
army, navy, and air forces combjned—i.e. just over a 
hundred millions a year. Мо` one can on principle 
complain of that, but'the proposition will assume 
a rather different aspect to a Chancéllor of the 
Exchequer who has to mise the money from a 
country clamouring for a reduction in taxation, and 
in face of the strongly organised bodies of opinion 
which demand the maintenance of the other types of 
expenditure. | 
The question ів, їп short, a matter of the balance of 
public epinion which every government has ultimately 
to follow. The same consideration occurs when the 
` writers point out that we actually spend more both on 
tobacco and on drink (separately) than the total they 
propose for educatión. Here, of course, the spending 
isinourown hands. We do as а nation prefer to spend 
all that money on smoke and drink rather than on books 
or pictures or going to concerts, and, so long as we do so, 
it is still less likely that we shall be willing for the 
government to take the money away from us in order 
to spend it on some purpose which some members of it 
think better. 
There is another consideration of rather wider bear- 
ing which arises from the memorandum. The policy 


suggested throughout is for the State to do all that is 


wanted out of public funds. It is urged that all 
secondary schools should be free, and every one should 
be encouraged, if not POS to go to the State 
preparatory schools. 

This encouragement has, as a matter of fact, become 
practical compulsion in some other countries, notably 
in the more socialist parts of Germany, but it would be, 
we' are convinced, both а grave mistake and very 
repugnant to the free spirit of England. The practical 
problem for wise statesmanship in Erigland is to com- 
bine State encouragement and financial help to educa- 
tion with the freedom of choice and teaching which 
we have always followed, and with the private generosity 
which has оа ED ML онан 
, wanting in the present. 

The pure educationist will raise one more ‚ question 
when he reads of the hosts of new teachérs who will be 
, needed to carry out the vast extension of secondary 
schools and the further limitation of the size of classes. 
Both excellent things, ardently to be desired, but, in 
view of the supreme importance of good teachers, will 
it not be wise as well as necessary to go a little slowly ? 

F. S. M. 
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The Outline of History: a Plain History of Life ana 

Mankind. By Н. С. Wells. New edition, fully 

revised. Parts 1-24. (London: Cassell and Co., 

Ltd., 1925-1926.) 17. 3d. net each part. | 
Mr. Belloc objects to “The Owiline of History.” By 

Н. G. Wells. (The Forum Series.) Pp. vii+55 

(London: Watts and Co., 1926.) 15. net. 
On the appearance of the first number we directed atten: 
tion to the new edition of Mr. Н. G. Wells's '* Outliné ox 
History," the serial issue of which has recently beer 
completed. The “ Outline" has been almost entirely 
rewritten, T up-to-date, and provided with ə 
fresh set- of illustrations—perhaps as remarkable s 
collection of photographs covering all sides of humar 
evolution and history ag has ever been gathered togethem 
within the covers of one book. Apart from matter: 
of opinion, in which Mr. Wells is characteristically 
individual—it is emphatically Mr. Wells's outline ой 
history—there is little even in matters of detail which 
requires-criticism. To have mastered so vast a body 
of material, and to have kept abreast of current opinior 
on so many technical subjects, is in itself no small 
intellectual feat. To take an example only, he is 
prepared to assign the Taungs man a place in his 
evolutionary scheme, although this skull was dis 
covered only while the book.was in process of writing. 
On certain points in dealing with the bronze and irom 
ages, and on ethnological questions relating to the 
origin and migrations of races, the views adopted by 
Mr. Wells are open to argument, just as his views of 
great, personalities, such as Alexander, Julius Cesar, 
or Napoleon, invite or even provoke discussion. These. 
however, are little more than matters of detail im 
relation to the broad scheme of evolutionary history 
which Mr. Wells has set himself to expound. : 

To those, be they men of science or historians, who 
resp the broader issues of biological and anthropo- 

gical science, Mr. Wells may seem neither revolu- 
tionary nor iconoclast; but it is evident that the 
“ Outline ” has been a stumbling-block to a certain 
type of orthodoxy. Criticisms of Mr. Wells and his 
views by Mr. Hilaire Belloc have appeared in certain 
Roman Catholic newspapers pari passu with the 
fortnightly issue of the “ Оо пе”, Mr. Wells, having 
failed to secure adequate opportunity for reply in the 
periodicals in question, now dw m a little volume 
which he has issued himself. It is scarcely necessary 
to say that Mr. Wells’s humorous, if caustic, pen makes 
short work of Mr. Belloc’s criticisms as well as his views 
on the subjects of natural selection, evolution, andi 
the ancestry of man. . 
Pitman's Building Educator. Edited by Richardi 

Complete: in зо fortnightly parts. 
Part т. Pp. ii--56. (London: Sir Isaac Pitman 
and Sons, Ltd., 1926.) 15. 3d. net eath part. 


`Тне aim of this publication i is to cover the whole range 


of work embraced not only under the term ' building,’ 
but also architecture. Modem buildings require am 
extraordinary range of services for which an architect 
takes responsibility, and the task imposed in am 
endeavour to cover this field, even in а work which 
it is presumed, will eventually ` comprise some: тбос 


» 
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pages, is no light one. Among the editor's forty 
contributors appear the names of a number of leading 
men in the architectural and engineering professions 
who have each taken a subject upon which progressive 
articles will appear in successive issues, and the editor 
points out that many ordinary text-books are incom- 
plete and that certain administrative and commercial 
aspects of building work have been much neglected by 
writers in the past, which gaps it is proposed to fill. 

The issues will deal with such diverse subjects as 
architectural design, builder’s accounts, gas fitting and 
building law. Opinions may differ as to whether the 
presentation of so many subjects in articles of only two 
or three pages is the best method of education, inasmuch 
as these subjects are obviously not equally suitable for 
study at one particular age, but a selection of articles is 
suggested for the special perusal of the aspiring architect, 
surveyor, builder and engineer. 

The work is well illustrated by photographs and cuts 
and well printed, but we think that the compilation 
which involves back references, such as an article on 
superintendence continued on page 31 from page 49, 
open to criticism. A full index is promised on the 
completion of the publication, which should reduce the 
labour of a student wishing to traverse the ground of a 
particular subject with the thirty parts before him. 


The Evolution of the Horse. By Prof. F. B. Loomis. 
` (The Amherst Books: Second Series) Pp. xvi 
+233+26 plates. (Boston, Mass.: Marshall Jones 

Co., 1926.) з dollars. 

For the Mammalia the family of horses has long been 
the standard example of an evolutionary series. There 
is no doubt that of all such series it is the most com- 
pletely known and that it throws much light on the 
manner, if not on the method, of evolutionary change 
in mammals, Properly to understand this 

and the theoretical arguments which arise therefrom, 
it is necessary that the available data should be pre- 
sented in considerable detail. The majority of text- 
books fail in this respect from lack, no doubt, of 
sufficient s A summary of what has happened 
in some ions of years (forty-five millions according 
to the present author), illustrated by perhaps a dozen 
examples of horses chosen from successive strata to 
form a gradated series, cannot give a true impression of 
the facts. There is, moreover, a danger of such series 
becoming stereotyped, and for the student in conse- 
quence to come to think that it represents the whole 
picture and so to remain ignorant not only of the wealth 
of material that has been collected together but also 
of the fact that the horses, so far from being a straight 
line of evolution, and no more, had, on the contrary, 
many lines adapted in different ways, some successful, 
others the reverse. 

Prof. Loomis has contributed to our knowledge of 
the horses, not only by original work in the field, but 
also by the publication of a small book which will help 
in some measure to correct the mistaken views adverted 
to above. It should be useful in the hands of the 
student, and is not toq technical for the layman who is 
interested in the subject. Within the limit of some 
two hundred pages the family is traced from its begin- 
ning in the Eocene period up to modern times. The 
twenty-six plates are good, but the text figures, while 
adequate, are perhaps not up to the usual standard of 
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artistic excellence of American paleontological publica- 
tions. Here and there the specialist may find a state- 
ment with which he is not in complete accord, but as 
а general account, Prof. Loomis’s book can safely be 
recommended. 


Tabulae Btologicae. Herausgegeben von C. Oppen- 
heimer und L. Pincussen. Band a: Thermochemie, 
Physikalische Chemie der Fermente, Elekirisitat und 
Elektrochemie, | Strahlenlekre, Spezielle Biophysik, 
Sgkrete. Рр. vili 567--25 Tafeln. (Berlin: W. 
Junk, 1925.) 55 gold marks, 

Tue “ Tabulae Biologicae " gives in compact tabular 
form the data y ed been accumulated by many 
authors in all branches of the biological sciences. In 
addition, information is given on certain aspects of 
related sciences, where knowledge of the latter is a 
necessary preliminary to the performance and evalua- 
tion of biological experiments: for example, in this, 
the second, volume, the electrical section includes 
data on the electrical properties of metals, dissociation 
constants, and the pH values of different solutions. Data 
are also given on X-rays, radioactivity, and the spectral 
energy of lights of different wave-lengths. The kinetics 
and conditions of activity of the different enzymes are 
very fully treated. 

Among the other subjects dealt with, attention may 
be directed to the data on the special senses and the 
physiology of muscle and nerve: tables of the actions 
of drugs on the vegetative nervous system and plates 
of the рул anatomy of the central nervous 
system are included. The ааа of the following 
will also be found in this volume: blood, skin, the 
digestive secretions, lymph; cerebrospinal fluid and 
transudates, milk. We note a useful table of the 
structure of the salivary glands in different animals. 
Although possessing a strong Teutonic flavour, the 
volume may be thoroughly recommended as an ex- 
tremely useful work of reference. A fairly full table 
of contents acts also as an index. 


Die iniraindividuelle flukiuuerende Variabilitat: eine 
Untersuchung uber die Abanderung des Pflansenindsv- 
tduums und die Periodisitat der Lebenserscheinungen. 
Von Prof. Dr. E. Dennert. (Botanische Abhand- 
lungen, Heft 9.) Pp. 149. (Jena: Gustav Fischer, , 
1926.) 7 gold marks. 

WHEREAS most of the statistical work on fluctuations 
(Darwin's individual variations) has related to their 
occurrence in a race or species, the author has focussed 
his attention upon fluctuations within the individual 
plant. His extensive data are derived from measure- 
ments of leaves and various floral parts, as well as by 
counting the numbers of ray-florets in two species of 
Aster. The conclusion is reached that extra-individual 
fluctuation is а summation of the fluctuations within 
the various individuals and that the two phenomena are 
identical. The graphs in all cases betray a definite 
rhythm, a rise to а maximum and a subsequent fall to а 
minimum, but the fluctuations show shght differences 
in character which can be reduced to three principal 
types. In the final section the author concludes that 
the ultimate causes of this fluctuation are inherent in 
the protoplasm, but that its manifestation, and to some 
extent also its special character, are dependent on 
external and internal factors. 
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Letters to the Editor. `- 
[The Editor does not hold kimself responsible for 


intended for 
part of NATURE. No notice is 


taken ofamomymous communications. | 
: The Conservation of Photons. — 
' WHATEVER view is held ing the nature of 
ight, it must now be- admitted t the 
whereby ап atom loses radiant energy, апа another 
near. or distant atom -recelves the same energy, is 
characterised by a remarkable abruptness and. single- 
ness. We are reminded of the process in which a 
molecule loses or gains a whole atom or a whole 
electron. but never a fraction of one or the other. 
When the genius of Planck brought him to the first 
formulation of the quantum theory, a new kind of 
atomicity was suggested, and thus Einstein was, led 
to the idea of light quanta which has proved во fertile. 
Indeed, we now have ample evidence, that radiant 
energy (at least in the case of high frequencies) may 
be regarded as travelling in’ discrete units; each of 
which passes over a definite path in accordance with 
mechanical laws. 

Had there not seemed to be insuperable objections, 


one might have been tempted to adopt the hypothesis 
that we are dealing here with a new of atom, an 
identifiable entity, uncreatable and indestrnctible; 
which acts as the carrier of radiant en and, after 
absorption, persists as an essential ent of the 
absorbing atom until it is later sent ott 

a new amount of en А "I mow advance this 


hypothesis of a new kind of atom, I do not claim that 
it can yet be , but only that a consideration of 
the several objections that might be adduced shows 
that there is not one of them that can not be overcome. 

It would seem inap iate to of one of 
these hypothetical entities as a icle of light, a 
со: of hght, а light quantum, or a light quant, 
if we are to assume that it spends only a minute 
fraction of its existence as a carrier of radiant energy, 
while the rest of the tinie it remains as an im t 


structural element within the atom. It wo also 
cause confusion to call it merely a quantum, for later 
it will be necessary to distingui ТЕ тй the number 


of these entities present in an atom and the so-called 
quantuni Number. I therefore take the liberty of 
proposing for this hypothetical new atom, which is 
not PUE eo Paes пуын 
$ т ыыт dr ue potum this felowi 
Let us Or photon 
properties: (z) In any isolated system фе ы 
number of photons is constant. (2) All radiant 
energy is carried by photons, the only difference 
between the radiation from а wireless station and 
from an X-ray tube being that the former emits а 
vastly greater number of photons,. each & 
very much -smaller amount of energy. (3) АП 
photons are intrinsically identical. Аз the molecules 
of hydro differ from one another in direction and 
en of translation, and in direction and amount of 
rotation, so two photons, as seen by & le observer, 
differ in direction of motion, in energy, and in polarisa- 
tion. If we were moving with rapid acceleration 
toward a wireless station, 1 жане тошо : to 
possess increasing amounts of energy, an pass 
over the whole scale through the visible and 
into the ultraviolet. Ata certain instant, for example, 
would be in ble from the photons 
emitted by excited sodium atoms. (4) The Soe 
an isolated. photon, divided by the алс t, 
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pre the frequency of the photon, which 1s therefore 
definition strictly monochromatic ; althe twe 
photons е: from similar X Жош never 
ve precisely same uency. photon: 
are alike in one decoro уле dus the dimensions 
of action or of angular momentum, and is in- 
variant to a relativity transformation. (6) The 
condition that the frequency of a photon emi by 
a certain system be equal to some physical frequen 
ee at aee ie пог eae - 
filled, but one nearer to fulfilment the lower the 
uency is. 
© serious objections to the idea of the conserva- 
tion of photons are met in a consideration of the 
thermodynamics of radiation and of the laws of 
. According to the classical thermo- 
cs of radiation, the en of a hohlrawm at a 
pmi temperature is determined solely by the volume. 
we define the number of photoris in a small 
interval by the amount of energy in that interval 
divided А», then, by Wien's displacement law, the 
number of photons remains constant in any reversible 
adiabatic Also, in the irr ible adiabatic 
rocess of free expansion from a given volume to & 
lire volume (both with' perfectly reflecting walls) 
the number of photons remains constant, for neither 
the energies nor the frequencies are changed. If the 
original radiation, corresponding to a definite tempera- 
ture, freely ds, let us say, to sixteen times the 
first volume, then, according to the thermodynamics 


“of Wien and Planck, it may be brought to a new 


temperature equilibium by introducing an infini- 
tesimal black body. Calculating from their equations, 
we find that in this the number of photons is 
doubled. If this is ao, there obviously сап be no con- 
servation law for photons. However, if we anal 
куучы, the thermodynamics of radiation, we 
that Wien m ик have tacitly employed a 
wW supported- no- арена ental 

Е if an а Шаг y із intro- 
шо: into a hohlrawm, Een radiation will come to & 

temperature, ‘an en жо further change teil 
onsue when glarge-black body of the same temperature 
is introduced. 

Dispensing with this postulate, and adding a new 
variable, the number of photons, to the variables 
which have i y been deemed sufficient .to 
define the state of a system, we obtain a greatly 
enlarged science of thermodynamics. In this new 
thermodynamics, which includes as true and stable 
equilibria such states of equilibrium as those to which 
Einstein has applied the “au hnhch ” 
and “improprement dit ” (Asn. Phys., 38, 881, 1912 ; 
Jour. de Phys., 3, 277, 1913), the lawa of 
radiation arid of physical and chemical equilibrium 
become special cases, true only for an unlimrted supply 
of photons. Even so fundamental a process as the 
flow of heat must involve two factors, amount of 
energy and the number of photons transferred. A 
fuller account of this new thermodynamucs will shortly 
be рова - 

ing to spectroscopy, we find that the principle 
of the conservation of photons is in obvious conflict 
with existing notions of the radiation process. We 
must assume that in an elementary process of radia- 
Чоп one, and only one, photon 1s lost by the emitting 
atom. Suppose that an atom which is 1n the 4-2 state 
drops to the 3-3, then to the 2-2, then to the 1-1. It 
thus loses three photons, but the same atom dropping 
directly from the 4-2 state to the І-І loses only one 
photon. . If, therefore, we are to Admit the conservation 
of photons, we must say that the atom does not 
from pre the same initial to thé same final state 
by the two paths, but rather that either the 4-2 or the 
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І-ї states, must be multiple. Even if the inner 
quantum number 18 given, as well as the total and the 
azimuthal quantum numbers, the atomic states must 
still be regayded as not completely specified. Indeed, 
numerous er have been found (see the: review. 


by Ruark and Chenault, Phil Mag., 50, 937, АМ 
а su e structure which ів not yet accounted г. 
І h to be able to derive certain familiar 


selection prin apie from the conservation of photons. 
Here I have not as yet succeeded, and can only state 
that if we assume the existence of a number of atomic 
states with nearly thd same energy but with different 
numbers of photons, the new theory is not in conflict 


"with the resulta of Speck ecc By. 
The rule that one, and only п. hoton is lost in 


each elemen radiation more TOUS 
than any existing selection у ШШ, and forbids the 
majority of processes which are now supposed to 


occur. To seen for the apparent existence of these 
roceases, it is necessary to assume that atoms are 
uently changing their photon number by the 
ex e of photons of very small energy, correspond- 
ing to thermal radiation in the extreme infra-red. 
The new theory therefore predicts that many atomic 
processes will be inhibited at very low temperatures, 
and for this there seems to be some experimental 
evidence. But the existence of numerous extraneous 
factors obscures the issue. In order to simpli 
matters, a molecular stream might be passed throng: 
the centre of а tube cooled to а very low tem ture, 
so as to reduce to а minimum the amount of thermal 
radiahon. The theory would predict that in such 
circumstances certain processes within the stream, 
such as fluorescence or the emission of light from 
activated atoms, “would be profoundly changed. 
Experiments in this direction are now in rOgress. 


GILBERT . LEWIS. 
Berkeley, California, 
October 29. 


——— * 


The Synthesis and Disintegration of Atoms as 
Revealed by the Photography of Wilson Cloud 
'Tracks. 


In 1923 Harkins and Ryan de a simple 
method (NATURE, 112, 54; J. Am. Chem. Soc., 45, 
2095) for obtaining a know e of what occurs when 
an atom disintegrates. This consisted of the use of 
very fast а-гаув, such as those of thorium or radium-C, 
in a modified Wilson (Shimizu) ray track apparatus, 
and the photography of an extremely large number of 
tracks. By use of these fast rays, about 20,000 
Bach ‘photogre insair and 21,000 in argon were obtained. 


That Wilson's в 


In 1925 Blac 
by the use of the me 
and Ryan, obtained 22,000 
In these, eight disin tions of nitrogen atoms to 
give protons were obtained, and it was found that in 
Tare instances & fast a-particle attaches itself to the 


nucleus of a са atom.: 
"The p of this letter is to t the results 


m 34,000 photographs not previously 
reported. These contained an average of about 14 
cle tracks each; so that about 270,000 tracks 
f8- A ne were obtained. 

two cases in which an «-particle 
attachel И to & nitrogen nucleus. One of the 
protons was emitted in a orwürd direction, that is, 
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with a component of velocity in the same direction 
as that of a-particle, w. in the other case the 
proton was Gaited backward. 


which was presented ' 


Fig. 1 is from a photogra 
Sciences in April 1926. 


to the National Асал 





Ето, 2.— Tbe spece rotations of the synthests and disintegration 
exhibited m Fig. 1. 


The values obtained in this case (Fig. 2) are 0, 118? 32’: 
$, 15°21’; remaining range of a-particle at time of 
collision, 6- 3 cm. ; velocity of a-particle at collision, 

1:86 x 10* cm. m вес, initial velocity of proton, 
окто cui ; ; range of the pro , I9:6 cm., 
and velocity ге аа formed 5:3 x I0! cm. 

second. 

The kinetic energy after collision is 89 per cent. of 
that of the a-particle at time of impact, so 11 per 
cent of the kinetic energy 1s stored up in the atom 
(presumably oxygen of mass 17) which 1s synthesised. 

The hydrogen track of Fig. I has, on the original 
rod а about one-tenth the intensity of the tracks 

Љу the helium and the oxygen That this 
ace oh track is also indicated by fhe 
fact that the visible range in the original photograph 
is more than-three times the range for an a-particle 
under the same conditions. 

It may be noted tbat we have obtained only two 
atomic з апа disintegrations in the photo- 

y of 265,000 tracks, while with the same number 

e ees Blackett obtained eight similar events, 
AN however, the Cambridge workers consider’ an 
abnormally- high number, Since we have investi- 
gated carefully every bend in the a-ray tracks, it 
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seems improbable that we could have overlooked | 
more than two such events. 

It is of interest that the smallest velocity of the 
a-particle which has thus far been sufficient to dis- 
intergrate & nitrogen atom in the work at Cambridge 
and in Chicago corresponds to a remaining range at 
15° of about 62cm. Now the range of an a-particle 
from polonium, which was used in practically all of 
the early work on a-ray tracks, is only 3:925 cm. 
It 18 evident that if polonium had been used as a 
source, not one of the ten disin tions thus far 
found would have been obtained. It was because 
the early work on the scintillation method indicated 
such a result that Harkins and Ryan changed to a 
source which contained thorium С”, such as thonum C, 
or thorium В and С. 

According to Petterson and Schmidt (“ Atomzer- 
trummerung," p. 109) the a-rays from polonium 
liberate H-particles from aluminium, but the results 
cited above do not indicate this to be true in the case 


of nitrogen However, it will be necessary to obtain 
more photographs, and to examine those 
е ОРА before а definite conclusion сап be 
drawn. f 

-A part of the measurements on the photograph 
(Fig. т) were obtamed By a new method, which 
corrects for errors in the lenses and mirrors. It is 


equivalent to the establishment in the ionisation 
chamber of a set of co-ordinates 1n space. 

We wish to thank Mr. С М. Shah for a considerable 
part of the calculations 1nvolved, and for much time 
Spent 1n the examination of the films 

WiLLiAM D. HARKINS. 
Носн A. SHADDUCK. 


Quantum Mechanics and the Magnetic 
Moment of Atoms, 


In а recent paper Е. Schrodinger (Ann. d. Phys., 
81, 1926, 109) put forward a hypothesis connecting 
the field scalar bof his undulatory mechanics with the 
electric denmty of current. His formule in the case 
of a system with only one electron (expressing j in 
electromagnetic units) reduce to. 


se i? us . А . . (x) 
j=- (y grad. y - y grad. y), - (2) 


4тинс 
where p and у are vely the electric density 
and density of current. The field scalar must be 


normalised in such a way that 


feydr=t, . . . . (3) 
dr being the element of volume. 

Evidence in favour of the expression for p 18 given 
by the fact that the calculation of the intensity of 
emission of the atom, based on it, is зп accordance 
both with experiment and with the results of Heisen- 
iid 8 hdi reper mechanics. Expression (2) for j is 

by Schrodinger as the D ae way of satisfy- 

ing th е uation of continuity of еЇөсїпсїїу. 

esirable, therefore, D апа some further 

evidence for this а ЯЕ воре to show that 

it leads to the t expression for the magnetic 

moment of & h gen-like atom. We will consider 

only the part of the magnetic moment which, in the 

old quantam theory, was su to be due to the 

orbital motion of the electron, not taking 1nto account 

the magnetic moment of the spinning electron, which 
can be considered separately. 

The wave equation for a hydrogen-like atom in a 
magnetic field (without conmdenng the spinning 
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“perpendicular at each pone to the 


electron) was integrated by Fock (Ze. f. Phys., 
190 242). His expression for y e be written in а 
orm 


E 
yof(üBr)emten,, . . . (4 
where r, 6, ф are polar co-ordinates; f(0,v) 19 а rea 
function of r and 6, n, 18 an integer correspondin; 
to the magnetio quantum number of the old theory. 
It is easily seen from (2) and (4) that у 1s a vecto 
ne passing 


through the point and t e magnitud: 


of which 1s 


. he дұ ће | 
I> тип HOS - ¥3t) = zonc R” 5 (5, 


beng the distance of the point from the ams. Th: 
йы, oi current are circles situated in planes 


e polar axis, 








erpen 

dicular to the axis and with their centres on LU 
Let us now consider the current тоор 

an element de of a meridian plane; its intensity 1 


iven by jds and its circuit is a circle with radius R 
e magnetic moment of this current is therefore 
vRijde (in the direction of the field). 
e magnetic moment of the atom becomes, putting 
for j the expression (5), 


_ p= rfR'jde = - е ЩВубде. (6 





The last in can be valuated by substitutin 
(4) їп (3), and observing that dr=2rRdc, we finde 
then zx|Rf'de—:. Putting this value into (6) we 
find at last 
" Ав a 
А детс 05 5 (7) 


That is, the component of the magnetic moment in 
the direction of the field is the product of а Bohr 


magneton Coe, and the magnetic quantum 


number fn, вз it was expected. 

It is noteworthy that the magnetic moment po 
arises in a certain way through the action of 
field. In the absence of a magnetic field, the two 
states with pick m absolute value but of opposite 
signs, have the same ba i every hnéar combina- 
tion of these two states 1з therefore a quantum state. 
Now it is easily seen from (4) that we can combine 
the two states in such & way that y becomes the 


Е 
product of ваю: у! and а real function of ғ, 0, $ (соп- 
taining соз dde d as а factor). In this case 
the д current j would vanish everywhere, and 
the magnetic moment would reduce to zero. 
Enrico FERMI. 
Physical Institute of the Univermty, 
Rome, November 14. 





Psychical Phenomena and their 
Interpretation. 


PuISQUE une controverse courtoise a pris place dans 
ce journal &u sujet des recherches psychiques, il 
me sera permis de vous. adresser quelques mots au 
sujet de mon opinion, motivée par de longues re- 
cherches (voir mon “Traté de Métaps x 
traduit en anglais, 1925, “ Thirty Years of ey chica 
Research ”). 

П importe avant tout de distinguer les faits et lee 
théories. 

Pour les faits, ils ont été, À ce qu'il me semble, 
établis en toute évidence, et on ne E attribuer ni à la 
fraude, ni А l'erreur, ni à r illusion, la constatation de la 
plupart des phénoménes. Encore, AT extréme rigueur 
peut-on soutenir que lesfaitsd' ectoplasmie; de lumières, 
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de télélanésie, demandent quelques confirmations nou- 
.velles. Mais quant А la télépathie, la lucidité (second 
sight), la cryptesthésie, Ја prémonition, tous phéno- 


menes n’impliquant pas d'action physique matérielle, 


1 y а des témoignages sı abondanta et si précis qu'on 
ne peut se refuser à les admettre. А moins qu'on 
ne fasse fi de la méthode expérimentale. C'est se 
diminuer que de ne les reconnaftre, suivant la 
forte parole d’Ohver Кое 

L'expérience est là pour établir, en toute certitude, 
qu'il у а, à Ја connaissance, d'autres voies que kes 
00145 sensoriélles habituelles. ' 

Et c'est tout ce que je puis'admettre, jusqu'à 

résent, comme irrévocablement démontré. Mais c'est 

coup déjà. L'existence de ce suaéme sens est 
véritablement un monde nouveau qui s'ouvre à nous 

L'intelligence est аНеун1в par des forces qui lui révèlent 
des farts qua ni la vus, ni lours, m le toucher ne peuvent 
lus farre connatire. a 

Álors, comme l'a dit mon illustre ami O. Lodge, 
deux hypothéses sont en présence. Ou bien ce sont 
des esprits, les Ames des défunts qui se manifestent 
à nous. Ou bien ce sont des vibrations (de nature 
inconnue) qui t sur notre о isme. 

L'hypothése des «рын est qu p pee trés com- 
mode et s'adapte irablement à certains faits; 
mais elle souléve des Mo irum formidables. Je ne 
1а repousse nullement ourtant је ne peux guère у 
cioire et je ne la regarde que comme une hypothése 
de travail. 

L'hypothèse des vibrations (inconnuee) me paratt 
préférable. А 

Aprés tout pourquoi ne pas supposer que la réalité 
émet des vibrations ? Ne voyons-nous pas des vibra- 
tions innombrables et puissantes, comme les ondee 
hertmennes et les ondes magnétiques, qui ne sont 
décelées que par des déteciewrs spéciaux, et qui sans 
ces détecteurs, passeraient inapergues ? 

A vrai dire, je me préoccupe peu de ces hypothéses. 
Ce qui m'intéresse passionément, c'est la constata- 
tion des faits. Ed 1l & été démontré Crookes, 
Lodge, Myers, Sidgwick, et beaucoup d'autres, que 
linteligence humaine a ois sur Ts réalité (trés 
rarement, je le veux bien), des notions que les sens 
normaux ne peuvent lui donner. ous ceux qui 
ont méthodiquement et sans préjugés étudié e 
poyeuo oie nouvelle ont été finalement forcés de 
"admettre. Я CHARLES RICHET. 





The Fluorescence of Superheated Mercury 
Vapour. 

In a letter to NATURE (April 17, 1926, p. 555) I gave 

а short report of е iments on the fluorescence of 
mercury vapour. e conclusion arrived at was 
that the total intensity of the visible fluorescence in 
saturated mercury vapour, as well as that of different 
bands and lines in the visible and ultra-violet part of 
the X 19, for a ч exciting light, a function 
of the temperature only. These results are in dis- 
agreement with those of R. W. Wood and van der 
Lingen (Proc. Roy. Soc., 99, 362, 1921, and Astrophys. 
OWT., 54, 149, 1921). According to these authors the 
uorescence can only be excited in freshly formed 


mercury vapour. 

Further experiments, with vanous vessels con- 
taining mercury vapour and different lands of 
exciting light, have fully confirmed my previous 
results. The fluorescence does not depend on whether 
the saturated mercury vapour 18 old or freshly formed. 

These experiments suggest the posmbility of 
exciting the fluorescence in the unsaturated mercury 


vapour. For this purpose some ia ea have 
been carried out. au evacuated and sealed quartz 
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tube was used containing an amount of mercury just 
sufficient to fill the vessel with saturated vapour at 
about 240? С The vessel was heated in an electric 
furnace closed with quartz windows. The tempera- 
ture was measured by а thermometer and a thermo- 
pile fixed to the walls of the tube in two different 
places. The fluorescence excited by a condehsed 
aluminium spark was observed visually and the 
spectrum taken with а quartz CORAM With 
nsing tem ture the minute mercury plets in 
the vessel disappear gradually. At about 240? C. the 
last droplets vanish, the intensity of the fluorescence 
remaining unchanged. The intensity did not change 
either when the vessel was heated to 355? C. or kept 
for several hours &t some constant temperatures above 
300? C. The intensities of single bands and lines of 
the fluorescence spectrum remain likewise practically 
unchanged. The appearance of the trum 13 
practically the same as in the case of saturated 
mercury vapour &t about 240? C., and this proves that, 
&bove 240" C., the vapour was really unsaturated. 
Indeed, for the saturated merc vapour the line 
2537 A.U. would eral ea at about 260° C., and 
similarly the band situa on the long wave-length 

side of this line at about 280° C. А 
Previous experiments TO shown that with 
vapour density (by the tem - 
с, saturated vapour) УАБС ва 
In the present experiments the vapour density above 
240? C. was constant and the fluorescence remained 

У 2987 constant. 
ese results may be summed up by saying that 
for a given exciting light the fluorescence of the 
mercury vapour depends’mainly on the density of 
the vapour. The age of the vapour 1s of no importance. 
HENRYK NIEWODNICZANSKI. 
Stefan Batory University, 
Wilno, d, October 8. 


SERIE | 
Dr. Jeans and the ‘Disease’ of Life, 


Dr. JEANS can see after himself, I feel sure; and 
if he eee the statement of the writer of the note 
on his address in Nature of December 4, p. 812, 
that in his view Ше is ' possibly merely a disease 
infesting the rubbish heap in the corner” of the 
universe, no other interpretation can live. But asa 
student of life I was on the point of writing to thank 
Dr. Jeans not only for his masterly address, but also, 
most of all, for his stately and hopeful close wherein 
no such opinion as the above was fathered by him. 
Readers of NATURE can turn to the original in the 
Supplement to the issue of December 4 and judge for 
themselves. Dr. Jeans p two interpretations, in 
two different ways, and his final brace were: [з life 
of the nature of a disease which affects matter in its 
old age, or is it the only reality, which creates, instead 
of рок created by? The writer of the paragraph 
takes the first only and fixes it as Dr. Jeans’s own 
view. Why? : 

It 18 орав of no importance to anybody but 
myself to say that I welcomed the second, and have 
long taken it, for the simple, and I suggest scientific, 
reason, among many others, that ma as I soe it 
cannot & end or understand me, and that I at 
least am а EUR rehend it. I do not see why the 
apprehender should besubordinate to the apprehended, 
ace whatever its volume, does not apprehend 
an g, not even itself. ` J. J. Ковїмзох. 

, Sussex. : 





Mk. Roprnson’s letter reveals a misapprehension 
which might be shared by others, and should at once 
be removed. The note in question was not an 
independent report of Dr. Jeans's.article. It was а 
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comment on the article, published in the same issue 
of Nature, and intended to be read in conjunction 
therewith. Its purpose was to direct attention to 
the Supplement and to indicate rts general tendency. 
It was obviously impossible and undesirable to 
mention all Dr. Jeans’s suggestions about life Those 
suggestions, indeed, were entirely secondary to the 
main thesis, which was that ' the primary physical 
process of the universe is the conversion жне 
into radiation." The possible view of Ше referred 
to in the note was selected because it threw the main 
thesis into the strongest relief. The selection carned 
no implication whatever that the view was the one 
favoured by Dr. Jeans or by modern scientific thought. 
As Mr. Robinson says: “readers can turn to the 
original and judge for themselves." In case 
Mr. Robinson imagines that there has been an 
insidious attempt to propagate materialism in the 
guise of science, let me say that personally I hold 
the idealistic view—so strongly, indeed, as to be able 
to contemplate the alternative with equanimity 

It may possibly save further misunderstanding if this 
opportunity is taken of correcting two misprints in the 
original notes In line 3 of the first h, ''contri- 
butions " should be '' constitution," and in iine 4 of the 
second paragraph, '' testing” should be “ tasting." 

THe WRITER OF THE NOTES. 





The Action of Silica on Electrolytes. 

Тнк importance of this subyect in chemistry and 
pedology 1з my excuse for a further letter in reply to 
that of Prof. Mukherjee in NATURE of October 9 
I could wish that he had told us more as to the 
method by which he demonstrates ‘ primary adsorp- 
tion,’ as until it 13 established—and this 1s the point 
of disagreement between us—it is scarcely worth 
while discussing tts mechanism I have now tned 
so many variations of the experiment in attempting 
without success to obtain Prof. Mukherjee’s results, 
that I am a little discouraged, and this the more 
because the magnitude of the effects described in 
successive communications has been greatly reduced. 
Thus the early statement that considerable quantities 
of acids could be adsotbed by silica was modified by 
his letter in NATURE (January 31, 1925) stating that 
the silica used contained alkali Again, in the эз 
of Apri 4, 1925, it was stated that 10 silica 
аваа dd c.c of decinormal асас acid, 
18. 250х104 molecules of acid ра gram 
molecule of silica. But in the letter under reply, 
this 250 has been reduced to 1. 

In the letter of January 31, 1925, it is stated that 
the РН value hydrochloric acid rose from 3:4 to 4:6 
by passage through air-dried япса We tried mixing 
pure silica with acid of this strength and found the 
pH values to be 3:45 before and 445 after the addition 
of the silica, results well within the experimental error. 

It is most desirable that this question should be 
settled definitely. I would willingly further 
direct al rds on mixing silica with acid if 
Prof Mukherjee would tell me the strengths and 
quantities which must be taken to be sure of obtaining 
his results. Meanwhile, Ї am of the opinion that 
silica does not adsorb acids А Е. JOSEPH. 

Wellcome Tropical Research Laboratories, 

Khartoum, November 3. 





“ Colloid Chemistry.” 

REFERRING to the review: of vol. 1 of “ Colloid 
Chemistry : Theoretical and Apphed,” which appeared 
in NATURE of October 23, p. 585, three references to 
electrodialysis are given in the book on p. 937, ultra- 
filtration dialysis 18 treated on p. 832, and electro- 
ultrafiltration on р. 834 st seq., where а foot-note 
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states that Dr P H. Prausnitz’ paper on electro- 
osmosis (Graf Botha Schwerin, etc) will appear in 
vol 3 It has so many descriptions of practical 
applications, that 1t justly belongs in the volume on 
technology. Diffusion 18, furthermore, treated in the 
latter part of Svedberg's paper on centrifugal and 
diffusion methods for the study of dispermty and 
hydration in sols, and in papers by Liesegang, Brad- 
ford, and Holmes; and as Liesegang says, p. 784, 
“ dialysis is practically the same thing as diffusion in 
jellies, only 1t permits us to recognise more distinctl 
the processes going on inside of the membrane” It 
would seem, then, that dialysis has more than '' casual 
mention in two places," and that electrodialysis 18 
not “ neglected," even though neither із given ele- 
mentary discussion JEROME ALEXANDER 
o East 41st Street, 
New York City, November 15 





THE process of dialysis 1$ so widely used for the 
purification of colloids that one would expect to find 
some general treatment of it in a book of this sıze 
dea with ‘theory and suethods' Diffusion into 
jellies, or without a septum, 13 not dialysis, nor are 
these methods used to any extent for the removal of 
non-colloidal substances. Similarly, the scattered 
references to electrodialysis are no substitute for a 
systematic treatment, nor is the promise of an article, 
in a future volume, on electro-osmosis, which is a 
different phenomenon P.C І. Tuornr 





The ‘ Bleeding’ of Trees through Injury. 


Mors than two years ago there was a short corre- 
spondence in NATURE (113, pp. 492 and 604) on the 
‘bleeding’ of trees in the spring through injury. 
'The trees especially mentioned were the sycamore and 
birch. It may be of interest to record the fact that 
the common walnut (Juglaus regia) may be included 
among the ‘ bleeders —at any rate, the specimen I 
have had under observation behaved markedly so. 
Casually eens a twig of this tree in mid-spring, 
1925, I was a little surprised to find that sap immedi- 
ately exuded. On February 1 last this tree for certain 
reasons had reluctantly to be felled As the walnut 
is late 1n coming into leaf and adapted to a climate 
warmer than Cumberland can afford it, 1t was scarcely 
to be expected that so earlyin the year there would have 
been any exudation of sap _ My surprise therefore was 
great to find such an outflow, on the application of the 
crosscut-saw to the base of the trunk, as to cause the 
sawdust to become quite moist. In addition, аз the 
woodmen lop off the branches of the felled tree, 
sap issued во freely from the cut surfaces that 1 could 
have been collected. 

The treestill further astonished me, for throughout the 
spring, summer, and early autumn, sapexuded copiously 
from the stump, making the soil around quite soppy. 
Micro-organisms of one kind or another revelled in 
the exudation and gave rise to a sickly stench. This 
during а spell of warm weather became so obnoxious 
that the surface of the stump had to be cleaned, dned, 
and disinfected. The outflow still continued after 
the treatment, and ap only to have stopped 
through the setting-in of the cold weather of October. 

I have never noticed such a long-sustained bleeding 
in the case of the stools of the sycamore or birch 
These, however, usually sucker, and the sap may be 
utlised in this way, thus pyeventing any visible 
outflow. The walnut stump in question has shown 
no signs of sending up sucker-shoota. 

JOHN PARKIN. 

Blaithwaite, Wigton, Cumberland, 

November 18. 
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Sir J. J. Thomson's Seventieth Birthday. 


MESSAGES OF CONGRATULATION FROM ABROAD. 


Prof. Е Р. Арлмѕ, 
Princeton University, N.J. 


ll is pleasant to have this opportunity to express 

the satisfaction I feel in having had the privilege of 
working 1n the Cavendish Laboratory under Sir Joseph 
Thomson. Modern physics owes much to his genius ; 
ап fact, modern physics 15 very largely built upon the 
work he himself did and the ideas he furnished to the 
workers in the Cavendish Laboratory Under his 
inspiring leadership the Cavendish Laboratory became 
the dominant centre for physical research, attracting 
students from all over the world who wished to come 
under his influence. 

In addition to his stimulating interest in all the 
resenrch carried out in the laboratory, Sir Joseph's 
lectures contributed much to the influence that the 
Cavendish Laboratory has exerted upon modem 
physics. Huis wonderful facility for making his hearers 
feel the reality of his point of view made his lectures 
full of suggestions for further work, and thus they 
carried out the principal object of lectures, which 1s to 
make the hearers think for themselves 

Here in Princeton Sir Joseph is remembered with 
real affection. For in 1896, at the time of the sesqui- 
centennial of the founding of the College, he came over 
and lectured on the results of his latest work. He 
aroused great interest in the new discoveries, and in 
his belief, rather startling at the time, that electrons 
are constituents of the chemical atoms. It was largely 
through his influence that Profs. J. Н. Jeans and О. W. 
Richardson came to Princeton from Cambrid Prof. 
Richardson was mainly responsible for building up 
at Princeton, in the Palmer Physical Laboratory, a 
school of physical research. This is only one illustration 
of many that might be given of the way in which the 
influence of Sir Joseph Thomson has spread out far 
beyond the Cavendish Laboratory. 


Prof S. J. M. ALLEN, 
University of Cincinnati. 


If we say that a prophet receives more credit abroad 
than at home, it is equally true that in estimating the 
work of a great scientist the opinion of those outside 
his own country may be of more critical value than even 
that of his countrymen. This is especially true of Sir 
J J Thomson. To a reputation gained in his own 
country, and richly deserved, has been added the un- 
stinted admiration of his co-workers in foreign lands, 
especially in the United States and Canada. 

A fertile imagination, and true understanding of the 
nature of the problem, combined with the finest 
expenmental skill, produced results of the greatest 
importance, reminding one of the immortal Faraday 
His method of subjecting а moving charge to the 
combined action of electrostatic and magnetic fields, 
with the resulting determination of e/n:, for the electron, 
and later for the positive ray, made his fame secure, 
and paved the way for the recent brilliant work of 
Aston on the isotopes. When the time comes to erect 
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his monument (may it be far distant), perhaps the 
noblest symbol that could be placed thereon would be 
“ejm? 

The American, or Canadian, who has had the great 
pleasure and honour of meeting ' ]. J.' as director of 
the Cavendish Laboratory, or as Master of Trinity, 
carries back with him the remembrance of а great 
scholar and genial host, and gains through this 
association а wealth of knowledge and suggestions that 
are invaluable to him in his future work. 


Prof. NigLs Boun, For Mem.R.S., 
University Institute of Theoretical Physics, Copenhagen. 


It is with great pleasure that I accept the invitation 
of the editor of NATURE to take part 1n the universal 
celebration of the seventieth birthday of Sir J. J. 
Thomson, to whom every one interested in the problem 
of the constitution of the atom is so greatly indebted. 
Not to speak of the leading part he has taken in the 
discovery of the electron as a common constituent of 
all atoms, we owe to him an abundance of ideas which 
have proved fruitful in the attempts to develop a 
detailed theory of atomic constitution. based on this 
fundamental discovery. At a time when even the 
existence of atoms was regarded by many prominent 
scientists with scepticism, Thomson had the courage 
to venture on an exploration of the inner world of the 
atom. Guided by his wonderful imagination and 
leaning on the new discoveries of the cathode rays, 
Rontgen rays and radioactivity, he opened up an 
unknown land to science. By following electrical 
particles and ether-waves on their way through atoms 
he obtained the first estimate of the number of electrons 
contained in an atom and of the forces by which they 
were bound, laying in this way the foundation of that 
elaborate structure which has been built up in recent 
years through the joint efforts of а large number of 
workers. We find in his famous attempt to account 
for the remarkable periodicity of the physical and 
chemical properties exhibited by the elements when 
arranged in the order of their atomic weights, the germ 
of the ideas characteristic of the modern interpretation 
of the periodic table. Indeed, it is difficult for scientists 
of the younger generation, who are working on the 
new land to which Thomson has opened the gates, 
fully to realise the magnitude of the task with which 
the pioneers were coníronted. 


M. Le Duc ре BROGLIE, 
Membre de l'Académie des Sciences, Paris. 


Il suffit d'un coup d'ceil jeté sur l'histoire scientifique 
des quarante derniéres années pour voir que le 
développement de la physique moderne, c'est-à-dire de 
la théorie électronique de la matiére a pris naissance 
quand on & compris en quoil consistait le passage de 
l'électricité à travers les gaz. 

C'est la notion d'ionisation qui & permis d'étudier les 
rayons X et de découvrir Ја radioactivité comme c'est 
elle également qui а mis sur la voie des représentations 
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actuelles de l'atome, si profondes, si fécondes déjà et si 
pleines de promesses pour l'avenir. 

Or c'est à Sir Joseph Thomson et à ses éléves qu'est 
due presque entiérement l'interprétation de l'ionisation 
des gaz, expliquée pas à pas par les physiciens de 
Cambridge et si objectivement mise en évidence par 
l'un d'eux, le professeur C. T. R. Wilson 

Aujourd'hui encore le premier livre A mettre entre 
les mains de celui qui veut s'initier à la physique du 
vingtième siècle est Ja “ condyctibilité électrique des 
gaz ” écrit par le chef et l'animateur du Cavendish 
Laboratory. П у a peu de temps, en en voyant une 
récente édition 'j'admirais combien la plus ancienne 
&vait été merveilleusement composée pour avoir été 
si peu modifiée par les travaux des vingt-cing années 
les plus actives de la physique électronique. Sir 
joseph Thomson avait tracé un cadre si paríait des 
nouvelles perspectives de la science que les progrès ulté- 
rieurs de celle-ci semblent n'avoir été que le développe- 
ment et l'achévernent des divers chapitres de son ouvrage. 
La part personnelle prise par l'ancien chef du Cavendish 

‚ Laboratory, tant au point de vue théorique qu'expéri- 
mental dans toute cette partie de la physique, et le 
couronnement plus récemment apporté par la décou- 
verte fondamentale des spectres de masse des corps 
simples lui vaudront la gloire difficile d'inscrire sans 
crainte son nom à cóté de celui de ses illustres 
prédécesseurs. 

Le titre auquel a droit le trés grand savant que l'on 
honore aujourd'hui est peut-étre le plus beau que puisse 
ambitionner un homme de science et de génie: il a 
été le guide et le flambeau de toute une génération de 
physiciens qui portent aujourd'hui les noms les plus 
illustres de la science actuelle et son influence se fait 
sentir maintenant sur les élèves de ses élèves. 

Toutes les nations du monde envient le Cavendish 
Laboratory pour son passé comme pour son présent. 


Prof. D. Е. Соызтоск, 
Massachusetts Institute of Technology, Boston. 


On the occasion of Sir Joseph Thomson's seventieth 
birthday, will you allow one of his old students, who 
long since strayed from physics into the field of engineer- 
ing research, to (б his congratulations and to 
acknowledge gratefully а many-sided debt to him ? 

I went to the Cavendish for the purpose of absorbing, 
if possible, a little of his vision, a little of his way of 
looking at problems which were still nebulous; and 
through his kindly patience with the immaturity of a 
young student, I absorbed as much of this subtle 
influence as my capacity would allow. Whatever 
originality I may have shown through the intervening 
years 1з traceable in no small part either to his direct 

“influence at that time or to his writings before or 
since. 

I know that many, who are not primarily physicists, 
have benefited by this extraordinary power of Sir 

oseph's to stimulate the originality of others, and 
use of this characteristic of his genius, his influence 
has spread far beyond the confines of pure physics. 

I know that I am expressing the feeling of industrial 
research workers in general when I gratefully acknow- 
ledge our obligation to Sir Joseph not only for the new 
truths of Nature which his researches have uncovered, 
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but also for the subtle stimulus which comes even from 
his writings and makes research work in any field 
happier and more successful. 


Mme. Соме, 
Radium Institute, Paris. 


Sur la demande de M. I’Editeur de NATURE, il m'est 
agréable de m'associer à l'hommage rendu par le 
monde scientifique à M. le Professeur J. J. Thomson 
dont j'apprécie hautement l'œuvre, aussi bien pour la 
үш et l'onginalité des vues théoriques que pour 
'"mportant ensemble de recherches expérimentales. 
Sans essayer d'envisager toute la variété des travaux 
de Sir J. J. Thomson, je désire rappeler que nous lui 
devons un grand nombre de résultats fondamentaux 
relatifs à l'étude des particules chargées, molécules, 
atomes et électrons. Parmi ces résultats, nous trouvons 
les premiéres déterminations de la charge élémentaire 
et du rapport de la charge à la masse pour l'électron, 
ainsi que la première notion de la masse électro- 
magnétique. Non moins riches en conséquences sont 
les recherches de Sir J. J. Thomson sur les rayons 
positifs et l'interprétation si süre qu'il en а donnée, 
conduisant à une nouvelle méthode d'analyse chimique 
qui est applicable à de trés petites quantités de matiére 
et dont on connaít le succés dans la généralisation de 
la notion de l'isotopie. 

Le nom de Sir J. J. Thomson est souvent prononcé 
dans les laboratoires de physique, pas particuliére- 
ment dans ceux qui se consacrent à l'étude des parti- 
cules portant une charge électrique et à celle de leur 
mouvement. C'est là un des problèmes qu'on aborde 
fréquemment dans les laboratoires destinés aux re- 
cherches sur les phénoménes radio-actifs—et c'est à ce 
titre que j'ai plaisir à exprimer à Sir J. J Thomson 
ma gratitude pour l'importante contribution scientifique 
représentée par ses travaux personnels ainsi que par 
ceux qu'il a inspirés et dirigés. 


Prof. GgoRc& E. Hare, For Mem.R.S, 
Mount Wilson Observatory, Pasadena, California. 


I have always felt the exceptional stimulus of two 
great English laboratories, which for generations have 
maintained positions of leadership because of the men 
who have worked in them. The Royal Institution, 
dating from the time of Rumford and Young, is rich 
in traditions for the astronomer scarcely less than for 
the physicist. But in these days, when cosmic experi- 
ments are so frequently necessary to test the tenets of 
relativity or the ultimate consequences of theones of 
matter, we who devote ourselves to, astrophysical 
research perhaps feel an even greater indebtedness to 
the Cavendish Laboratory. What a lineage of directors 
it holds before us—Ma»well, Rayleigh, Thomson, 
Rutherford | Among these we must attribute chiefly 
to Thomson its advance to an international position as 
& centre of research. 

I remember with special pleasure my frequent visits 
to Cambridge, in peace and war, and the never-failing 
inspiration of my talks with Sir Joseph. It has been 
& great privilege to watch the growth of his ideas and 
to see the vacuum tube transformed under his hand 
from в coiled spectacle for the curious to а powerful 
instrument of research. He was among the first to 


. 


DECEMBER 18, 1926] 





explain the presence of charged particles in the sun, 
and in many other ways he has placed students of 
astrophysics under obligation. I am personally in- 
debted to his writings for more than one basic sugges- 
tion, and I appreciate no less his encouragement during 
my efforts to extend the use of laboratory methods in 
astronomical observatones. І am, therefore, pleased 
to be permitted to join in warm congratulations to 
Sir Joseph and the Cavendish Laboratory on the 
occasion of the celebration of his seventieth birthday. 
I can offer no better wish than that the splendid 
successes of the past may continue through a long and 
happy future. 


Prof. Cuas. T. Кмірр, 
University of Illinois, Urbana. - 


Sir Joseph Thomson's influence reached the central 
of the United States during the early 'eighties. I 
remember distinctly, a decade later, as a pupil in a small 
county seat high school in north-western Ohio, that 
our teacher ш ‘ natural philosophy ’ directed the atten- 
tion of the class to a possible new theory of the struc- 
ture of matter proposed by Prof. J. J. Thomson, of 
the Cavendish Laboratory of physics at Cambridge, 
England. This reference was to his vortex theory. 
The story caught the attention of the class, for we all 
had seen the wonderful smoke rings shoot up from the 
old style funnel-shaped locomotive stacks. From that 
time on any reference in the newspapers to Prof 
Thomson was eagerly sought, and almost unconsciously 
I became a great admirer of his ability. 

A few years later while in the university, I found 
this same feeling of respect and admiration shared 
by those studying in the domains of physics and 
chemistry. Theories advanced by Thomson formed our 
topics for discussions. His discovery that the electron 
carries a negative e and is a constituent of all 
matter, his identification of the Edison effect as due 
to electrons, and his later measurement of the charge 
and mass of the electron, were accomplishments that 
promptly received the commendation of American 
physicists and chemists. He was the leader during 
this the electron period. Afterwards his great con- 
tribution on the study of the properties of the elements 
by positive ray analysis attracted wide attention in 
America. Here again he was the pioneer worker and 
blazed the way for entrance upon the positive electricity 
or proton period, as it may now be called. 

Nor are we in the States unmindful of Sir Joseph 
Thomson's brilliant conception of atomic structure, in 
which the various elements are represented as com- 
binations of negative electrons and positive charges 
arranged as miniature solar systems—a conception 
that wil always stand for the guidance of research 
on this fundamental problem. 

Beginning with 189o, and continuing up to the 
present, the writings of no one person have had а 

ter influence upon the research activities in physics 
in American univergties than those of Sir Joseph 
Thomson. That this statement is correct is attested 
by the large number of students from there that have 
sought out the Cavendish Laboratory for the doing 
of productive research. Personally, it is this high 
regard for Sir Joseph as & scholar, investigator, and 
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as & gentleman, that impelled my second visit (the 
present one) to the Cavendish Laboratory, to engage 
in research and to lay claim, as it were, to his terse and 
illuminating criticisms and valuable suggestions. 

Research in physics and chemistry in the United 
States owes a debt of gratitude to Sir Joseph Thomson 
for his marvellous record of nearly fifty years of 
uninterrupted onginal contributions. Аз one of many 
from across the Atlantic, І humbly add the foregoing 
85 & message of appreciation of the accomplishments 
of an active and productive personality. 


Prof. Atos’ F. Kovarix, 
Yale University, New Haven, Connecticut. 


During the past as well as during the present 
generation, the Cavendish Laboratory has been the 
Mecca for physicists from all parts of the world, and 
we Americans owe a debt of gratitude to it for aiding 
and developing the spint of research in physics in 
America. There is scarcely a physicist in America 
who has not been a pupil of Sir Joseph or else a pupil 
of one of his pupils. In the case of the latter, the 
enthusiasm for research and the high esteem for the 
Master’ came not only by reflection from those more 
fortunate ones who had been with the Master himself, 
but even in some cases with added force, for the powers 
inherent in his pupils were released by virtue of their 
contact with him. To these men Sir Joseph was made 
known not only as a physicist who opened the fields of 
electronics and of atomic structure, but also as a most 
congenial and sympathetic man. То them also he soon 
became simply ‘J. J? They seemed to learn to know 
him intimately even before meeting him personally on 
his several welcome visits to America. 

Those of us who have been more fortunate and to be 
privileged to associate with him at one time or another, 
have had an increasing esteem for him not only because 
of the great scientific achievements which his mind made 
possible, but also for those things which а man likes 


.to find in another man. Not only did he show interest 


in one's scientific work, but also he always showed 
human interest in the man himself, his fnends, and the 
institutions with which he was connected. We all love 
his characteristic smile, and every one of us felt a 
certain pleasure within ourselves on hearing a footstep 
that every Cavendish man recognises as solely ‘ J. J.’s.’ 

It was my good fortune to have been a pupil of two 
of his pupils and to have experienced the delights from 
such associations, but at more recent time I had the 
privilege to be associated with him in the Cavendish 
and in Trinity—as a guest in both—and it is a pleasure 
to admit that my love for him, for his human and 
personal qualities, causes no less pleasure to me than 
my great admiration for his genius as a physicist. 


Prof. PAUL LANGEVIN, 

Collége de France, Paris. 
J'ai eu la bonne fortune de commencer ma carrière 
scientifique par un séjour d'une année au Cavendish 
Laboratory, dans la pénode où, sous impulsion de 


Sir Joseph Thomson, immédiatement aprés la dé- 
couverte des rayons de Rontgen et de 1а radioactivité, 


` 


882 


зе constituait cette Ecole de Cambridge dont l'influence 
a été si grande depuis trente ans sur le développement 
de la physique moderne. 

Le plus charmant souvenir m'est resté de cette 
époque déjà lointaine depuis laquelle l'importance et 
Ја réputation du laboratoire n'ont cessé de grandir. 
Nous étions une quinzaine de jeunes gens venus de pays 
bien différents pour mettre en commun l'enthousiasme 
que leur inspirait la science nouvelle et réunis dans une 
commune admiration pour le jeune maitre dont le 
rayonnement les avait attirés. 

Il y avait JA Brown, Child, McClelland, Henderson, 
Henry, Richardson, Rutherford, Shakespear, Townsend, 
Vincent, Wade, С T. К. Wilson, Н. A. Wilson, Zeleny 
Nous avons eu récemment à déplorer la mort pré- 
maturée de McClelland ; celui qui est maintenant Sir 
Ernest Rutherford est venu diriger un Cavendish 
Laboratory singuliérement agrandi; les autres sont 
dispersés un peu partout dans le monde. J'espère 
qu'un bon nombre d'entre eux se retrouveront la 
semaine prochaine à Cambridge pour évoquer des. 
souvenirs et reprendie, autour du maitre resté si actif 
malgré les années, les conversations anciennes qui 
s’échangeaient à l'heure du thé, dans son cabinet où 
nous nous réunissions aprés sa visite quotidienne à 
chacun de nous 

De cette époque datent les premiers travaux de Sir 
Joseph Thomson sur les rayons cathodiques et la 
décharge disruptive. Il commengait cette admirable 
séne d'expériences qui devait aboutir à la découverte 
de l'électron négatif et à la création de la méthode si 
féconde des spectres de masse. 

Du cóté théorique comme du cóté expérimental, 
leeuvre si personnelle de Sir Joseph n'a fait que 
grandir en méme temps que de plus en plus nombreux 
ont été ceux qui, chaque année, sont venus s'inspirer 
de sa parole et de son exemple pour répandre ensuite 
sa pensée et garder entre eux des liens précieux pour 
eux-mémes et pour l'avenir de la science. 

Les témoignages de reconnaissance et d'admiration 
qui viendront vers lui à l'occasion de son soixante- 
dixiéme anniversaire montreront à Sir Joseph Thomson 
combien son action a été grande et combien sont 
fortes les affections qu'il а su rassembler autour du 
laboratoire illustré par Іш. 





Prof. THEODORE LYMAN, 


Jefferson Physical Laboratory, Harvard University, 
Cambridge, Mass. 


When I entered the Cavendish Laboratory as a gradu- 
ate student in the fall of 19or, I found myself in an 
atmosphere of a stimulating quality which I have never 
seen equalled in any other place Not infrequently the 
influence of а great man upon his time 15 indirect, but 
Prof. Thomson not only illuminated the scientific world 
of the period of which I speak, but also managed to 
carry his students with him into his cwn realm of intel- 
lectual enthusiasm. 

To the majority of us the prosecution of research 18 
a laborious business ; the road is long and steep, blind 
byways beset us, the perversity of inanimate objects foils 
us. But those of us who know Sir Joseph Thomson and 
appreciate his genius are in a position to realise that 
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to one whose mind is attuned to Nature the path of 
knowledge is neither tortuous nor laborious. The ex- 
perience gained at the Cavendish remains, even after 
the lapse of a quarter of a century, a happy memory 
and a source of lasting inspiration. 


Prof A A. Мїснкгзом, For Mem.R S., 
Ryerson Physical Laboratory, University of Chicago 


It gives me sincere pleasure to add to the others 
an expression of my high appreciation of the magnificent 
work of Sir Joseph Thomson and the influence it has 
had on the whole field of electronics and radioactivity. 
No other discovery has so profoundly altered our notions 
of the ultimate structure of matter. I welcome the 
opportunity of expressing my most cordial congratula- 
tions and best wishes for the continuation of his 
activities for many decades to come 


Prof. RoBERT A. MILLIKAN, 
California Institute of Technology, Pasadena 


It is not merely the group of erstwhile workers in 
the Cavendish Laboratory who owe to Sir Joseph 
Thomson the chief inspiration of their scientific careers. 
I speak for many who have never been students there 
when I say that no man living has exerted so large 
an influence upon my own activity in physics as has 
Sir Joseph It was his writing which stimulated my 
entrance in 1903 into the domain of photoelectric 
research, а domain which has been one of my chief 
interests ever since. It was he who inspired me so 
early as 1905 to try to pull elections out of cold metals 
by fields alone, a research which led through all 
the mazes of high vacuum technique, and yielded 
results of importance in the direction aimed at only 
after ten years of effort. It was he whom I followed 
in making cloud experiments when I first observed, 
and worked with, isolated electrons. It was he who 
directed the thought of all of us in seeking to build 
atomic models based on electron configuration It 
was he who made the first analysis of space charge 
effects, who pointed out the existence of mass as a 
function of electric charge and showed how to compute 
its value. In а word, it was he who, more than any 
other one individual, was responsible for formulating, 
and gaining general acceptance for, the theory of the 
electronic construction of matter—an idea that is piob- 
ably to exert larger influence upon the destinies of the 
race than any other idea which has appeared since 
Galileo’s time. 


Prof. VLAD. NOVÁK, 
Technical High School, Brno. 


Forty years ago little was known of British methods 
in physics and other natural sciences in the histonc 
lands of Czechoslovakia Our instructors, having been 
taught and tramed in Germgn schools, followed 
German methods. The German University of Prague 
was divided into German and Bohemian schools in 
sections in 1882. The natural sciences were studied 
in the Bohemian Philosophical Faculty of the Charles 
and Ferdinand University of Prague in the first ten. 
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AGRICULTURE. 


Research and the Land. An Account of 
Recent Progress in Agricultural and Horti- % 
cultural Science in the United Kingdom. 
Cloth. 3s. 6d. (4s.). н 
Forest Products Research. Paper No. 1. 
The Movement of Moisture with reference to 
Timber Seasoning. 18. 6d. (18. 7d.). 

Paper No. a. Moisture Movement through 
Wood (the steady state). тз. 3d. (18. 4d.). 
Sugar Beet. Progress Report on the De 
Vecchis Process. 4d. (иа. 

Report on the Manufacture of Power Alcohol 
from Sugar Beet. 64. (64d.). 

Tuber and Root Crops as Possible Sources of 
Power Alcohol. 94. (10d.). 


STRUCTURES IN SEA WATER. 


The Deterioration of Structures in Sea Water: 
First Report. 30s.(30s. 9d.). Second (Interim) 
Report. 2s. 6d. (28. 7$d.). Third (Interim) 
Report. 3s. (3s. ad.) Fourth (Interim) Report. 
38. 6d. (3s. 74d.). Fifth (Interim) Report. 38.6d. 
(38.7$4.). Sixth (Interim) Report. as. (2s. 1d.). 
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ILLUMINATION RESEARCH. 


"TrcuxicAL Papers. No. r. The Terminology 
of Illumination and Vision. 9d.(1od.) No. 
2. The Transmission Factor of Commercial 
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Distribution from Industrial Reflector Fitting 
(No. т). 1s. (15. 1d.). No. 4. Surface Bright- 
ness of Diffusing Glassware for Illumination. 
(In the press.) 
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Fisheries No. У. Part П. 
Salmon of the River Dee. Salmon Fisheries 
No. IV. PartI. 4s. (48. 1$d.). Distribution 
of the Food Fishesin the North Sea, 1923 and 
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Report on Sea Fisheries for the year 1925. 
35 (38. 14d.) Statistical Tables 1925. 
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Kew List of Seeds of Hardy 
Herbaceous Plants and of Trees and 


Shrubs. 18. (1s. 1d.). List of Seeds Royal 
Botanic Garden, Edinburgh. 18. 6d. (1s. 7d.). 
Kew Hand Lists: Coniferz Cycadaces and 
Gnetacez. зга. ей. 18. 64. (1з. 70). Hardy 
Monocotyledons. 18. 6d. (18. 71.). Herb- 
aceous Plants. 3rd. ed. 2s. 6d. (28. 7#4.). 
Rock Garden Plant. as. (28. 1jd.) Trees 
and Shrubs (excluding Conifer). 3rd. ed. 
4». 6d. (48. 83d.). | 

Review of the Work of the Royal Botanic 


Gardens, Kew, during 1925. 18. (1s. 1d.). 
GEOLOGY. 
The Wells and Springs of Dornet. 
38. 6d. (31. 924.). Geology of the Country 


near Lewis. 2s. 6d. (28. 8gd.). Summary of 
Progress of the Geological Survey, 1925. 
4s. 64. (4s. тоў4.). Geology of the Country 
around Oxford. дя. (4s. 4d.). Water Supply 
of Wiltshire from Underground Sources. 
45. 6d. (4s. 9{4.). Concealed Coalfields of 
Yorkshire and Nottingham. 8s. (8s. 6d.). 
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First Report of the Adhesives Research 
Committee. 48. (45.244.). Second Report. 
35. (38. zd.). 
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Surveying. 158. (158, 9d.). 

Gas Cylinders Research Committee (First 
Report). 71. 6d. (78. 844.). 

Lubricants and Lubrication Inquiry Com- 
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Retrospect. 


By Sir J. J. Тномвзон, O.M., F.R.S. 


HE editor has asked me for some personal re- 
collections of the Cavendish Laboratory, and 

I feel it would be churlish to refuse, though it is difficult 
to condense the happenings of more than forty years 
into a reasonable space, and still more difficult to avoid 
being egotistical My connexion with the laboratory 
did not begin until I 
took my degree in 
January’ 1880. Be- 
fore coming up to 
Cambridge I had, at 
the Owens College, 
under the inspiration 
of Balfour Stewart, 
become keenly in- 
terested in experi- 
mental physics and 
had done a small 
piece of research 
which was published 
just fifty years аро: 
in the Proceedings of 
ihe Royal Society. 
The work for the 
Mathematical Tripos 
was, however, too 
heavy to leave time 
for experiments in 
the laboratory. As 
soon аз the Tripos 
was over’ І started 
work at the labora- 
tory, where Lord 
Rayleigh had just 
been made professor, 
and at his suggestion 
I began using a 
method, which he de- 
signed, an investigation on the ratio of the electro- 
static to the electromagnetic unit of electricity. I 
made also theoretical Investigations on applications of 
generalised dynamics to physics and chemistry, on 
vortex motion, and on the effects produced by the 
motion of electrical charges. There was great activity 
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at the laboratory during Lord Rayleigh’s time; Glaze- 
brook -and Shaw organised courses of instruction in 
practical physics; and Mrs. Sidgwick, Schuster, Glaze- 
brook, Shaw, Poynting, E. B. Sargant, McConnel, 
J. A. Fleming, Hart, Miss Harland, and J. H. Middle- 
ton were working at various researches. 

At the end of 1884, 
Lord Rayleigh ге- 
signed the professor- 
ship, and to my great 
surprise, and I think 
to that of the rest of 
the University, I was 
appointed to succeed 
him. I heard at the 
time that one well- 
known college tutor 
had expressed the 
opinion that things 
had come to а pretty 
pass in the Uni- 
versity when mere 
boys were made pro- 
fessors. My want of 
experience was made 
less harmful than it 
might have been by 
the kindness of Glaze- 
brook and Shaw, who 
continued to take 
charge of the teach- 
ing in practical 
physics. Immedi- 
ately after my elec- 
tion to the pro- 
fessorship I began, 
in collaboration with 
myold friend Richard 
Threlfall, one of the most skilful experimenters I have 
ever met, some experiments on the passage of electricity 
through gases, and since then I think there has never 
been a time at which I have not had some experiments 
in band on this subject. I had come to the conclusion 
that whenever a gas conducts electricity, some of its 
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molecules must split up and that it is these particles 
which carry the electricity. My idea at that time was 
that the molecule was split up into two atoms, one of 
which was positively, the other negatively, electrified, 
and my first experiments were intended to test this idea. 
It was not until the beginning of 1897 that I discovered 
that the decomposition of the molecules was of quite 
a different type from ordinary atomic dissociation. I 
found then that one of the bodies into which the mole- 
cules split up, the one carrying the negative charge, is 


something totally different from an atom, and hasa 
mass less than a thousandth part of the smallest atom, 


known. I was fortunate enough soon after becoming 
professor to be able to persuade H. F. Newall, now 
professor of astrophysics in the University, to come 
and help in the work of the laboratory, and for some 
time we worked in collaboration on various researches. 

In 1887 a great scientific discovery wag made which 
appealed especially to every one connected with the 
laboratory: I allude to the detection by Hertz of 
electrical waves. The existence of these waves is & 
necessary consequence of Maxwell's electromagnetic 
theory, but though numerous attempts to detect them 
had been made, some of them at the Cavendish Labora- 
tory, they had all failed owing to the want of & suffi- 
ciently delicate instrument to detect their “presence. 
Hertz, by observing the variations in intensity of the 
minute sparks which pass between conductors near 
together when electrical waves pass over them, was 
able to demonstrate the existence of these waves. The 
younger school of mathematical physicists at Cam- 
bridge, who had been brought up on Maxwell's “ Elec- 
tricity and Magnetism,” received. Hertz's discovery 
with the welcome which might be expected from tbose 
who found their most cherished convictions confirmed 
by a series of most beautiful experiments ; it estab- 
lished instead of revolutionising our ideas. I well 
remember the enthusiasm of the undergraduates when 
I repeated Hertz’s experiments in my lectures on 
electricity and magnetism in 1888. The enthusiasm 
spread to all the workers in the laboratory, and soon 
experiments on electric waves were going on all over 
the building. 

Among the Cambridge men doing researches i in the 
laboratory up to 1895—the year of the admission of 
research students—were, in addition to those already 
mentioned, Cassie; W. Н. Bragg for a short time; 
Wilberforce, who was a demonstrator until he‘ became 
professor of physics at Liverpool; Chree, who became 
superintendent of Kew Observatory ; H. L. Callendar, 
now professor at the Imperial College of Science, who 
was elected to а fellowship at Trinity College for 
natural science after having taken first classes in 
both classics and mathematics, and began at the 








Cavendish Laboratory those researches on the effect 
of temperature от the resistance of metals which have 
revolutiónised thermometry ; Т. C. Fitzpatrick, now 
president of Queen's College, who for more than twenty 
years had'the charge of the classes to medical students, 
and in 19o4 presented to the laboratory apparatus for 
producing liquid air—this gave us the means of pro- 
ducing high vacua, and without it many of the most 
important researches would have been impossible; 
G. F. C. Searle, to whose devotion and enthusiasm the 
laboratory owes more than I can express, and whose 
fertility and ingenuity in designing instructive and 
ingenious experiments for demonstration in practical 
physics remains quite unabated; W. C. D. Whetham, 
later a tutor of Trinity College, who worked at problems 
on the properties of solution; Sidney Skinner, now 
principal of the South-Western Polytechnic, who was 
for many years a demonstrator; J. W. Capstick, 
until he became junior bursar at Trinity College ; J. B. 
Peace; Alexander Anderson; C. E. Ashford; Miss 
Freund, and Miss Klaassen. Among our guests from 
other universities were Sir Oliver Lodge, who worked 
for one long vacation in collaboration with Glazebrook 
on the determination of о; .А. M. Worthington, who 


‘made an important investigation on the tensile strength 


of liquids; while Н. Е. Reid, of Johns Hopkins, Balti- 
more, Olearski, from Lemberg, and Natanson, from 
Cracow, were the precursors of the many distinguished 
teachers from foreign universities who have honoured 
üs by working in the laboratory. 

The year 1895 was an epoch in the history of the 
laboratory, as then the University decided to admit as 
research students graduates of other universities 
whether at home or abroad, and in certain cases 
students who are not graduates, provided they satisfy 
the authorities that they are qualified to do research. 
In October 1895, the first two research students — 
Rutherford, from New Zealand, and Townsend from 
Trinity College, Dublin—arrived within & few hours 
of each other. Did a new system ever have such a 
good beginning? Rutherford began by working at 
wireless telegraphy, using а detector which he had in- 
vented before leaving New Zealand : it was so success- 
ful that the laboratory held for а time the record for 
long-distance telegraphy, communications being estab- 
lished between the laboratory and the observatory 
nearly two miles away. Townsend made a very im- 
portant investigation on the magnetic properties of 
iron when in chemical combination. 

It was fortunate that the new regulations, which 
brought to the laboratory a Ше influx of students 
bent upon research, came just at the time when the 
discovery of the Röntgen rays gave us a very powerful 
method of investigating the mechanism of the con- 
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duction of electricity through gases. А great many 
researches had already been made in the laboratory 
on this subject, and our studies had shown the funda- 
mental importance of certain investigations which 
were almost impracticable with the means then at our 
command. The Rontgen rays gave us a means more 
amenable to purposes of investigation than those 
hitherto’ available and made many investigations 
possible which had before been hopelessly difficult. 
The investigation of the electrical properties of gases 
under the action of 
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German physicists maintained that they were analogous 
to electric waves, and urged in support that they could 
pass through thin sheets of metal. The English 
physicists held that they were charged particles, and 
brought forward the argument that: when the rays 
entered an insulated vessel they communicated to it a 
charge of negative electricity. I had for a long time 
been convinced that these rays were charged particles, 
but it was some time before I had any suspicion that 
they were anything but charged atoms. Му first 

doubts as to this 








Röntgen rays soon en- 
gaged the attention ' 
of many workers in 


the laboratory. 
Rutherford, Towns- 
end, McClelland, 


Langevin, who had 
come to us from 
Paris, were all hard 
at wok. C. T. В. ` 
Wilson began those 
researches on соп- 
densation which, one 
Rast ohne Hast, he has 
pursued ever since, 
obtaining results of 
continually іпсгеаз- 
ing importance for 
the development of 
modern physics. 

` It is not, I think, 
claiming too much 
to say that these 
researches played в 
great part in estab- 
lishing the theorynow 





being the case arose 
when I measured the 
deflexions of the rays 
by a magnet, for 
these were far greater 
than I could account 
“for on any hypothesis 
that seemed at all 
reasonable if the par- 
ticles had a mass ap- 
proaching even that 
of the hydrogen atom 
—the smallest mass 
then known. Imade 
& series of measure- 
ments of the velocity 
of these particles 
and the ratio of 
their mass to their 
charge. These all 
showed that the ratio 
of mass to charge for 
the cathode particles 
was less than one- 
thousandth part of 
the same ratio for the 





universally accepted 
that the electricity is 
carried through gases 
by particles charged with electricity. The proper- 
ties of these particles were studied in great detail 
at the laboratory, and they seemed to indicate 
that they were at least as large аз the atoms of 
the gas in which they were produced. Some ex- 
periments which I made at the beginning of 1897 
led, however, to the discovery of particles of quite 
a different order of magnitude. The cathode rays, 
which proceed from the cathode when an electrical 
discharge passes through а gas at low pressure, were 
discovered by Hittorf? and many experiments had been 
made on them by Goldstein, Varley, and Crookes. 

Two widely different views were, however, held as 
to the nature of these rays. The majority of the 


Fro, s.—Lecture room of the Cavendish 


from 
с s photograph kdiy карріюі 





atom of hydrogen 
supped. by and its electrolytic 
charge. Thus, unless 
the electric charge on the cathode ray were at least 
a thousand-fold that on the electrolytic ion, the 
mass of the cathode ray particles must be less 
than that of an atom of hydrogen. Methods were 
devised by which the charge on these particles could 
be measured, and it was found to be the same as the 
electrolytic charge. I could see no escape from the 
conclusion that in the cathode rays there were particles 
far more minute than any hitherto recognised. I 
think the first announcement of this result was made 
at a Friday evening meeting of the Royal Institution 
on April 30, 1897. ‘ 
Later investigations have shown that these particles 
—the electrons as they are now called—are always of 


"зеет by Сы Манжы. 
Mr. Rollo Appleyard, Inter 


44 


. Supplement to “ Nature,” December 18, 1926 





the same kind and form a part of every kind of matter. 
The number of electrons in the atoms of the different 
elements was determined by applying a theory of the 
scattering of these rays by electrons which I had 
worked out from the valuable measurements by Barkla 
on the amount of radiation scattered by different gases, 
and it was found that this number was proportional to 
the atomic weight of the element and was of the same 
order as that number This led me to construct a 
theory of the structure of the atom which had special 
reference to the chemical properties of the element, for 
it was shown that such a structure would give a varia- 
tion of the chemical properties with the atomic weight 
quite similar to that expressed by Mendeléef’s law. 
Another excursion I made into chemistry was to use 
the magnetic and electric deflexions of the positive 
rays to determine the chemical composition of the gas 
in which they were generated. It proved a useful 
method, and Dr. Aston has modified and improved it, 
so that it is now one of extraordinary delicacy and 
accuracy. 

The number of those engaged in research grew very 
rapidly, and for many years before the War there were 
always thirty or more researches going on in the 
laboratory. This put a great strain upon the apparatus 
and upon the workshop. We have been very fortunate 
in our chief assistants, and the laboratory owes much 
to Mr. Sinclair, Мт. Bartlett, and Mr. Pye, and espe- 
cially to Mr. Lincoln, who has been chief assistant 


since 1899. Personally, I am greatly indebted to the 
skill and care of Mr. E. Everett, who has been my 
private assistant for nearly forty years, and has given 
me most valuable and able assistance in my investi- 
gations. 

It is impossible here to mention individually the 
research workers between 1895 and the beginning of 
the War: their number is too great. Suffice it to say 
that three of them have gained the Nobel prize, twenty- 
two have been elected fellows of the Royal Society, 
and more than fifty have become university professors 
of physics. When the War began the usual work of 
the laboratory stopped. The research workers went 
either to the front or to laboratories formed for 
developing and testing methods likely to be of use 
to the fighting services. “Our own workshop was 
employed in making gauges, and all the research at 
the laboratory was war-work. Soon after the end of 
the War my duties as master of Trinity obliged me 
to resign the professorship. The University was for- 
tunate enough to induce Sir Ernest Rutherford to take 
the post. At the same time, with great kindness and 
consideration, they gave me a position which enabled 
me to retain my connexion with the laboratory which 
for more than forty years had given me unrivalled 
opportunities for doing the work I liked best, which 
has brought me many cherished fnends and has 
created rich memories of kind acts, good fellowship, 
and goodwill. 


James Clerk Maxwell. 


By Sir ЈоѕеРН Larmor, F.R.S. 


HE course of evolution of the career of-a man of 
genius is always an interesting, and should be 
an instructive, study. In the case of Clerk Maxwell 
the materials are ample, thanks to the care of his two 
biographers, one of them a classical scholar with Greek 
predilections, the other his intimate and sympathetic 
scientific assistant. Their account leaves an impression 
of the absence of any formal education outside his 
home life. His father was his chief early friend ; 
his real intellectual initiation was identical with his 
amusements, mainly concerned with dynamical con- 
trivances such as spinning tops, and extending into 
explorations in practical hydrodynamics by feats of 
swimming in the bath. Perhaps the Scottish atmo- 
sphere of practical engineering, fanned into interests 
of pure science by men such as Robison, Kelvin, 
Rankine, explained the origin of this mental bent; 
but it does not account for the literary grace and 
charm of his writing. 
Another main formative influence was the Scottish 
Calvinist theology, in its more humane and devotional 
aspect, supported by intimate conversance with the 


phrasing and poetry of the English Bible, which has 
so often been the well-spring of distinction in literary 
expression. This Puritan trend, while it treasured 
the historical formularies of the Scottish Church, was 
in him far from sectional ; it ramified into enjoyment 
of literature, such as the poetry of Milton, and also 
the descriptive and evolutional poetry of Tennyson, 
whose influence was still dominant in the Cambndge 
of his undergraduate time. 

Another phase of Maxwell’s thought was made 
public in the biography, in some occasional papers of 
metaphysical and religious import, which had been 
read to a private Cambridge society. At the time of 
publication, as one remembers, the interest of them 
was regarded as mainly personal, being outside the 
analytic severity of the British psychology of that 
period. But they were discovered by Prof. Hoffding 
of Copenhagen, and have come back to us, in the 
English translation of his works, as among the com- 
petent pronouncements on the philosophy of Nature. 

It is Maxwell’s main achievement that he unified 
physical science, by connecting light and radiation 


Supplement to“ Nature," December 18, 1926 


45 








with electricity so as to form one interlocked syste- 
matic whole. This advance made the Cavendish 
Laboratory; from its foundation in 1872, the focus of 
electrical pure science which it has remained ever 
since. It must have been remarked by students of 
his writings how abruptly he left off the development 
of this electrodynamic and optical theme in the last 
six years of his life, after the publication of the treatise 
on “Electricity and Magnetism” early in 1873. For 
example, no question ever occurred as to the dynamical 
riddle, then prominent in physical speculation, which 
was presented by the 
Fresnel laws of refraction 
of optical waves: though 
when Helmholtz, and 
Lorentz, and J. J. Thom- 
' gon entered into the study 
of his theory, they at 
once recognised independ- 
ently that ‘the form, at 
any rate, of these laws 
was immediately involved, 
while FitzGerald, going 
deeper, had already con- 
nected the electric theory 
intimately with the entire 
corpus of the optical 
theories of MacCullagh. - 
One reason may have 
been Maxwell's preoccupa- 
tion with fundamental ob- 
jections of fact, operating 
against his views. His 
dynamical mentor, Lord 
Kelvin, to whom he 
largely owed the impulse : А ла 
to theelucidation through | SOUS RAS 
kinematic models of deep- | E 
seated physical pheno- 7 ~~~ и 
mena, had here failed him, 
and to the end of his 
days held to the view that the foundations of the 
electric theory of light were unintelligible, by which he 
seems to have meant not sufficiently disentangled 
dynamically, his own fundamental developments on 
latent momenta notwithstanding. The wide dis- 
crepancy between the index of refraction of a substance 
and the square root of its dielectric inductive constant 
was such a threshold difficulty of fact, and loomed 
important in those days when the influence of dis- 
persion was not very fully recognised. The first 
fundamental service of the illustrious Boltzmann to 
the theory of his master in research was the measure- 
ment of the dielectric constants of gases, resulting in 
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confipmation of Maxwell’s law for such simple forms 
of matter: while the experimental work of Hopkinson 
on organic compound substances also brought out 
significant correlations. 

Curiously enough, it is now к universally, 
on the initiative of the late Lord Rayleigh, that Maxwell 
himself had been the pioneer in clear-cut dynamical 
atomic views of dispersion. Не had formulated a fully 
illustrative scheme, in the guise of а rather detailed 
examination question in the Cambridge Mathematical 
Tripos of 1869. This must have implied that the 

floating dynamical in- 
stincts of that time were 
| adequate, at any rate in 
' the view of himself and 
his co-examiners, for a 
rapid apprehension and 
verification of the ideas 
involved; while the *col- 
lections “ef Maxwell’s 
tripos problems, that 
.were treasured and uti- 
lised in Cambridge teach- 
ing, must have made 
them not unfamiliar to 
expert optical students. 

There is a cognate 
question, why in his ex- 
positions Maxwell made 
so slight use of moving 
electric charges as the 
originators of the electro- 
dynamic fields which, 
after the example of 
Faraday, were his main 
concern. For the atomic 
constitution of electricity 
had been fully established 
by Faraday’s own laws of 
electrolysis, as Helmholtz 
afterwards emphasised. 
The idea of electrons acting on one another througha law 
of attraction at a distance had been long before placed by 
W. Weber at the foundation of the reasoned exposition 
of his fundamental electric measurements. Maxwell 
himself hovers around the phrase ‘ atoms of electricity.’ 
He even sets in special prominence the remark of 
Gauss that what was needed was, above all, some 
notion of how influence was propagated in time between 
the sources of the electric manifestations. Gauss 
confesses that he had not been able to find it; while 
Maxwell implies that it now lies exposed in his ефћа- 
tions of the electrodynamic field. Yet he did not 
pursue this path. Hertz found no difficulty, in 1887, 
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in determining, on Maxwell's principles, the radiation 
from a vibrating source such as an oscillating electron. 
Indeed FitzGerald had already, five years earlier, 
incidentally determined the nature and amount of the 
radiation from a rapidly alternating current circuit, 
that is, from а magnetic vibrator; and on the same 
occasion he pointed out that а spark from an electric 
accumulator, discharged through a small resistance, 
ought to produce electric waves as short as ten metres 
or less. He thus was well qualified to expound Hertz’s 
‚ epoch-making detection of the Maxwellian waves in 
free space, in an address to the British Association 
soon after it was announced. - 

„Га other respects also Maxwell had largely confined 
himself to the medium of electric propagation as a 
whole, as modified by its content of material atoms 
and ions m bulk. He had measured, incidentally, 
. with the assistance ‘of Hockin (‘ Treatise” § 798; 
mor€ fully in the Memoir! of 1864), the transparency 
of metallic foils such as gold-leaf, and found that it 
implied effective electric conductance far smaller than 
the steady value as determined on a bridge. The 
natural reason for this discrepancy he indicated: also 
the reason why electrolytes are not opaque ; but there 
he left it, for indeed the relevant experimental know- 
ledge was as yet a blank, while other subjects were 
pressing on him. We may perhaps add to this the 
distractions involved in the creation of the Cavendish 
Laboratory, апа the laborious editing &nd expansion 
of the Cavendish electrical manuscripts. 

In the same context (“ Treatise,” § 792 ; more fully 
in the Memoir of 1864, $ 107) he propounds very 
briefly his law of radiation pressure, dow futidamental 
in physics and astronomy ; he tries to estimate the 


magnitude of the pressure for sunlight, coming to- 


-grief in detail over the arithmetic. He perhaps 
reached the law more by ,physical instinct’ than by 
demonstration. If we imagine a limited train of 
electric waves reflected back at a-perfect conductor, a 
current sheet is induced on it, and the Amperean 
force on that sheet constitutes a pressure of the train 
on the conductor. But the train was originally 
isolated in space, and will again be isolated with only 
its direction reversed ; thus there is no other source 
for the pressure exerted by it, on the electrons of the 
current, but a change, here a reversal, of momentum 
associated somehow with the radiation. This is the 
idea developed directly in experiment by Poynting, 
that 4 train of radiation is a carrier of momentum. 
Maxwell associated the pressure with his quadratic 
stress, in origin purely formal, in the electrodynamic 
field. Close scrutiny, first in time by Lorentz, reveals, 
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however, an outstanding motional part of the mechani- 
cal force which is not absorbed into that stress-tensor, 
significant though it was ; and Poincaré and Abraham 
remarked that it was just-such as could arise from a 
distribution of momentum in the. field, thus without 
vitiating the stress-representation. The complete 
forcive on the material content of any region is then 
expressed ,as the resultant of this formal electro- 
magnetic stress over its boundary, when there is such 
stress there, together with the rate of communication 
of this aethereal momentum throughout its volume: 
if there is no material content these will balance. 

It is, then, the transfer of this postulated momentum 
of radiation that constitutes radiation pressure on 
material bodies. The transfer is effected, as above, 
through Amperean force on the current of electrons. 
Reversing the argument, radiation p , ав experi- 
mentally confirmed by Lebedew, Nichols and Hull, 
Poynting, implies momentum in radiation ; and its 
existence to the requisite amount implies a reality, of 
some kind scarcely yet fully explored, in the Maxwellian 
quadratic field-stress. - An intimate knowledge of 
the structure of the-electron which sustains the stress 
ought to involve both its own dynamical nature and 
the structure of the field in which it subsists. 

It is not necessary to follow up Maxwell’s share in 
the practical settlement of the scheme of electric units, . 
the essential preliminary to the present electrotechnic 


“age; in that Kelvin was the leader. But we may note 


his early memoir in determination of the nature of 
subjective colour, in which he verified with precision 
the surmise of Young, following on Newton, while 
Maxwell himself was followed by Helmholtz and by 
‘Rayleigh, that all the gorgeous play of colour that is a 
main glory of our natural world arises from combina- 
tions of only three independent elements. 

It, has been already remarked that Maxwell added 
little in later life to the essentials of the electric theory. 
The first edition of the “ Treatise” had obviously 
been thrown hurriedly into the press, in a series of 
rather disjointed fragments which taxed the ingenuity 
of dynamical interpretation of his British disciples for 
years ; some additions for the early chapters of a 
second edition were mainly developments of the usual 
standard knowledge. But he could still be drawn 
on the subject. Compare his answer in keen and 
humorous verse to Tait (“ Life,” p. 684 (1877), already 
however in “Treatise” (1873), $ 577), who proposed 
apparently to repeat with a spinning excited dielectric 
disc Rowland’s then recent experiment of the magnetic 
convection effect of a charged rotating disc, as was 
afterwards carried through by Rontgen. He wanted 


‘Tait to spin instead a copper coil with galvanometer 


in circuit, suddenly to arrest its motion, and note if 
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there was any result ; for that would give “ the electric 
current’s true direction," or alternatively let it ‘ be 
your boast to prove... that there is no Electric 
Fluid.” This test for sensible inertia of the electrons, 
as we would now say, has been carried through to 
success in America only the other day. 

Plenty of electric discussion was, however, going on, 
especially in the years just after Maxwell’s death. It 
was regarded as a great improvement when Heaviside 
and Hertz, nearly simultaneously, got rid of his vector 
potentials as being mere mathematical figments, 
though with him of heuristic dynamical origin ; yet 
the two resulting circuital relations, as Kelvin called 
“them, had already been formulated long before by 
Maxwell himself, as a concession to a demand for the 
essential outcome of his theory, in concise form freed 
from tentative dynamical implications. But these 
circuital equations are concerned only with the 
smoothed-out electrodynamic fields. Ultimate dynami- 
cal theory, going back to the sources of the field, has 
not yet been able to do without their vector potentials. 
Nowadays the circle has indeed gone round: full tilt ; 
we have been familiarised with the point of view that 
the electric and magnetic fields, so tangible in the 
world of engineering, аге in theory only two partial 
aspects of one six-vector, itself the (Hamiltonian) 
gradient of a fourfold vector potential that alone is 
fundamental in Nature, as presented to our minds. 

Maxwell's other main contribution to science, equally 
monumental, lay in the domain of the molecular 
kinetic theory of gases; it provided the more severe 
mathematical occupation of his later years. He had 
taken over the subject in his early days from Joule 
and Clausius and their predecessors, in the form of a 
rough aperçu of the phenomena of a crowd of inde- 
pendent moving molecules: he converted it intó an 
exact theory, thereby creating the science of statistical 
dynamics which dominates modern molecular physics. 
The root principle of that science is Maxwell’s law of 
distribution of velocity, or of other quality, in a multi- 
tude of molecules which has attained а steady state. 
Ag results there came to him exact dynamical theories 
of friction and diffusion and conduction of heat in 


gases, and analytical developments for rarefied gas 
arising out of the phenomena revealed by the Crookes 
radiometer. Here also Boltzmann was in readiness 
to follow up this train of research. From their memoirs 
in general statistical:dyngmics, the law of equipartition 
of energy among the various modes of molecular 
freedom stood out as а cardinal result. The problem 
of how the inadmissible consequences of this law are 
to be evaded has opened up new regions of physics, 
practical as well as speculative, which at present tend 
to dominate the whole field. 

A characteristic illustration of his genius was the 
early enforcement of the averaging character of the 
processes of thermodynamics, by appeal to the possible 
achievement of ideal minute intelligences, named 
Maxwell’s demons by Kelvin, who could by merely 
guiding or sifting interference upset the fundamental 
principles of that science ; this arresting quip carried 
the new doctrine of the statistical character of natural 
law for molecular structures into regions of thought 
where abstract dynamical argument could scarcely 
have penetrated. His lucid expositions in formal 
thermodynamics need only be mentioned; in them 
he appeared mainly as the simplifier of the fundamental 
advances achieved in the American work of Willard 
Gibbs, the foundation of modern physical chemistry. 

Maxwell spent his summers on his small estate of 
Glenlair in Galloway, among his own people, living as 
a Scottish laird. Doubtless it was there, among the 
solitudes of the hills, that illumination mainly came. 
In the autumn he usually attended the British Associa- 
tion, where, as one used to hear, his gaiety and humour 
were looked forward to as enhancing the value of the 
annual scientific discussions, then at their prime. The 
writer recalls that, returning to Cambridge as an 
undergraduate one October, a man of the type of & 
country farmer came into his compartment of the 
train at Dalbeattie, remained silent for а time, then 
remarked with emphasis, as something that concerned 
the world to know, to this effect: Clerk Maxwell has 
been taken away, mortally stricken; he will never 
come home again. He died in 1879 at only forty-eight 
years of age. 


į 





Lord Rayleigh. 
By Sir ARTHUR ScHUsTER, Е.К S 


AXWELL'S health began to fail in the early part 

of 1879. Troubled by his wife's illness, which 

weighed heavily upon him, his accustomed good spirits 
had left him ; but there were no signs that he himself 
was suffering from a mortal disease until his return 
from the summer holidays, when we were shocked to 
hear that he had only a few weeks to hve. His death 


was в calamity which might have been fatal to the 
continued prosperity of the Cavendish Laboratory had 
Lord Rayleigh not consented to accept the professor- 
ship. His hesitation and the pressure put upon him 
by those who had the interest of the laboratory at heart, 
are set out in the ‘ Life’ of the father written by the son. 

After his election, Rayleigh lost no time in making 
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plans for the conduct of his new duties. I аш sorry 
not to have preserved a letter I received from him 
asking whether I had any suggestions to make, as I 
, had gained some experience in its working during the 
two years І had spent іп- Һе laboratory. Others 
received similar requests, but I ‘doubt whether the 
new director of the laboratory received any useful 
hints on essential matters. 

On his own initiative Rayleigh adopted a definite 
and novel policy, its essential point being the fostering 
of a spirit of community among the advanced students. 
To make a beginning, he 
desired to identify the 
laboratory as- a’ whole 
with some research in 
which a combination of - 
workers was necessary. 
The question of electrical 
units had, at that time, 
gained practical import- 
ance and the subject 
seemed suitable for a 
combined attack. There 
was the additional reason 
that Maxwell had been 
connected with the orig- 
inal determination of the 
Obm fathered by the 
British Association, and 
that the principal piece of 
apparatus, the rotating 
coil, was preserved in the 
laboratory. 

_ Different methods of 
procedure having led to 
values which differed. 
more than was desirable, 
Rayleigh decided to re- 
peat the former work, 
. using the same coil, but 
paying more attention to | 
what others might have considered minor details. 
The method by which the rotational velocity of 
the со] was kept constant was simple and effect- 
ive, and the same applies to the very ingenious 
method devised to compare the frequency of the 
tuning-fork, to which the rotation was referred, 
with the rate of a standard pendulum clock. 
When sufficient experience had been gained with 
the original coil, а new опе was constructed 
giving a result which was decidedly more accurate 
than any obtained up to that date. Rayleigh was 
disappointed in his original desire, no volunteers 
besides myself offering to help, until Mrs. Sidgwick 





Еа 4.—LoRD RAYLXIGH, Director 1879-84. 


joined us, and the later history of the жоноп 18 т 
known. 

I may, perhaps, here refer to а personal recollection 
which has always remained in my mind. During the 
early stages of the investigation of the Ohm, Lord 
Rayleigh made the remark to me that this was the 
first piece of work he had undertaken that required 
great accuracy of measurement, and he added that he 
was not at all sure that he would really like it. I 
replied that I ‘felt sure that the satisfaction of getting 
another decimal place in a physical constant was 
a pleasure which would 
grow on him more and 
more. Later events; I 
think, justified my re 
mark. 

Persevering in his de- 
sire to form а kind of 
research community with- 
in the laboratory, Ray- 
leigh introduced an inno- 
vation that may seem 
trivial, but has been 
effective in more than 
one laboratory since. А 
tea-interval was  intro- 
duced, during which the 
different workers could 
meet and join in informal 
discussion on scientific 
problems, Tea was 
served in a room in which 
other experiments were 
kept going, and those 
who had the privilege of 
attending these informal 
scientific meetings will 
more especially remember 
the water jets breaking 
into drops, and the 
effects of -electricity on 
the appearance presented by them. There were 
also the spinning colour discs in which we could 
compare our colour senses, 

A good example of Rayleigh’s method of work was 
shown by the little appliance made with card-board, 
sealing-wax, simple glass lenses, and a prism or two, 
by which he could determine the relative amount of 
red and green required by different persons to produce 
the yellow: of a sodium flame By comparing the 
results of different observers it was found that, while 
most persons agreed fairly well in their estimate, there 


‚аге anomalies which run in families. Lord Balfour 


and two of his brothers, for example, required & con- 
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siderably larger proportion of green to get the yellow 
sensation. With а more elaborate apparatus designed 
by Rayleigh, I examined, on my return to Manchester, 
seventy-two persons and found among them four 
possessing the same peculiarity and one with an 
anomaly in the opposite direction. Among the four 
was a woman with two of her three sons. It is a curious 
coincidence that the colour sense of Clerk Maxwell 
was, and that of J. J. Thomson is, affected in the same 
way. An examination of the present director’s sight 
is obviously indicated. 

Though not belonging to the Cambridge period, 
Rayleigh’s great work on the weighing of gases should 
be mentioned, because it was really planned at Cam- 
bridge. He frequently referred to the desirability of 
keeping a research going as a ‘stand by,’ that is, an 
investigation which presumably could be continued 
for a long time and dropped or taken up again as more 


urgent demands had to be satisfied or a slack time 
occurred. His choice fell on the weighing of gases, 
because he was always impressed by the probability 
of a unity of matter and the likelihood of the correct- 
ness in some form or other of Prout’s law. Quotations 
from his address as president of Section A of 
the Bntish Association giving his views on the 
subject will be found in the biography written by 
his son. 

During Rayleigh’s tenure of office at Cambridge a 
systematic and very successful instruction in laboratory 
work was introduced by Glazebrook and Shaw. For 
this and research purposes a substantial annual income 
was required, and Rayleigh raised a fund of r5ool., to 
which he himself contributed one-third. 

When he gave up the directorship of the Cavendish 
Laboratory, it was in a highly efficient state both as 
a teaching and research institution. 


Sir J. J. Thomson, O.M., F.R.S. 
By Sir Onrvzz Іорсе, F.R.S. 


OW much less the world would know if the 
Cavendish Laboratory had never existed; and 

how diminished would be the glory even of that 
laboratory if Sir J. J. Thomson had not been one of 
its directors! We used to think of him as one of 
the younger physicists; but now that his seventieth 
birthday is being celebrated that notion must be given 
up, even by his seniors. But, whether young or old, 
we have all venerated him for his brilliant achievements. 
The discovery of the electron and the foundation of 
the electrical theory of matter cannot, any more than 
other fundamental discoveries, be attributed to any 
single man: these great advances are the outcome 
of the work of at least a generation. To them Helm- 
holtz, Crookes, Johnstone Stoney, Sir Joseph Larmor, 
and in the electrolytic stage even Faraday, have all 
contributed ; and, doubtless, in mentioning some names 
I am omitting others. But researches into the pheno- 
mena connected with the discharge of electricity 
through gases have been Sir J. J. Thomson’s special 
field; and, as Clerk Maxwell hinted would happen, 
that branch of inquiry has thrown great light upon 
the nature of electricity itself. Very few before our 
time can have supposed that electricity was discon- 
tinuous. Maxwell’s equations and Cavendish’s experi- 
ments either postulate or appear to demonstrate 
continuity and incompressibility. That electricity was 
a fluid, comparable,in any respect to a gas, seemed 
like a popular superstition.‘ The discovery of a dis- 
continuity in Nature must always have notable conse- 
quences ; and though we may be willing to grant that 
ultimately every atomic character will be resolved into 


a deeper-seated and more fundamental continuity, yet 
for a long time it will be the business of science to 
absorb and work out the consequences of every dis- 
continuity that is revealed. 

John Dalton was the earliest to emphasise the 
chemical discontinuity of matter. J. J. Thomson is 
likewise the first to emphasise effectually the atomic 
character of electricity. His work is a happy combina- 
tion of experimental and mathematical ability. He 
arranges ingenious experiments to display and dissect 
the phenomena; and at the same time most skilfully 
applies dynamics to analyse those phenomena in an 
uluminating and metrical manner. In his hands the 
magnetic deflexion of cathode rays observed by Crookes, 
coupled with certain other experiments by C. T. R, 
Wilson and J. S. Townsend, sufficed to determine the 
mass and the speed of the electric particles ; and when 
electric deflexion of cathode rays was combined with 
magnetic deflexion, the determination could be made in 
а particularly neat and convincing manner. So that 
when Sir J. J. Thomson gave an account of his researches 
throughout the years 1897 and 1898, before Section A 
of the British Association meeting at Dover in 1899 
(in the presence of a number of Continental physicists, 
many of whom had come over that day from Boulogne), 
the whole world rose to the conviction that a new era 
had dawned in electrical science. A foundation-stone 
was then laid for the innumerable researches which 
have gone on during the present century in every 
laboratory and library of the world. 

The facts are so well known now that it is needless 
to elaborate them: within thirty years they have 
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become almost ancient history. Naturally the re- 
nowned discoveries of Becquerel, Róntgen, and-Madame 
Curie fell into line. The discovery of Zeeman, verifying 
that the radiating particle was not an atom but an 
electron, worked out initially by the genius of H. A. 
Lorentz, fell in also with а classical theory of radiation 
conforming to ideas promulgated by Hertz and Larmor 
and FitzGerald ; though it is true that certain diffi- 
culties and puzzles afterwards arose, in which all 
physicists, including J. J. Thomson himself, are now 
deeply involved. е 
` We used to think that 
Clerk Maxwell bad ex- 
plained to us the nature 
of light; and so no doubt 
to & great extent he had ; 
but our theory of the 
emission and absorption 
. of light has been singu- 
larly complicated by the 
&ction and reaction be- 
tween electrons and radia- 
tion, to which О. W. 
Richardson, Barkla; and 
other experimenters, in- 
cluding Compton, have 
contributed so much in- 
formation. Especially 
have both complication 
and illumination been en- : 
hanced by the discovery 
of that new discontinuity 
which now penetrates our : 
treatment of every in- 
teraction between ether 
and matter—the outcome 
of singularly successful 
speculative reasoning by 
Max Planck at the. begin- 
ning of the present century. 
The accuracy with which both the charge and the 
mass of the electron are now known (largely through the 
ingenious measurements of Prof. Millikan), and the 
researches of spectroscopists all over the world, from 
Kayser and Runge, Schuster and Hicks, Balmer and 
Rydberg, down to Prof. A. Fowler—illuminated as 
they are by the discoveries of Rutherford and the 
brilliant constructions of Bohr—have raised an endur- 
ing monument, a sort of cathedral, glorifying the elec- 
trical theory of matter. То the completion of that 
splendid structure, the present generation, and prob- 
ably many future generations, ate contributing and 
will contribute. All this must be a great satisfaction 
to the Master of Trinity, who is still so happily 
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engaged in his own researches that he has perhaps 
scarcely time to bethink himself of the beauty of the 
edifice which has been raised on his foundation-stone. 
Of course J. J. Thomson has done many other things. 
At a very early stage he secured the Adams Prize for a 
theory of the behaviour of vortex rings, which may 
still one day be usefully drawn upon when the hydro- 
dynamical structure of the ether, already begun long 
ago by Larmor, is seriously undertaken. Again, the 
electrical theory of matter would be nowhere if we did 
- not know that an electric 
charge possessed inertia. 
The resolution of matter 
into energy, insisted on 
by the theory of rela- 
tivity, has as one of its 
props that early paper 
- of J. J. Thomson’s in 1881 
(forty-five years ago D, in 
which be calculated the 
extra mass conferred on а 
body by an electric charge; 
a suggestive idea to which 
both he and Heaviside 
contributed the further 
illuminating fact that 
that inertia would be in- 
‘creased by locomotion ; 
a prediction which, when 
verified by Kaufmann, 
made an electrical or 
ether - field theory of 
matter inevitable. 
Thomson did not limit 
himself to metrical deter- 
minations about negative 
corpuscles and cathode 
rays. He attacked also 
the positive or matter 
rays; and thereby de- 
veloped a fundamental technique -of positive-ray 
analysis, which speedily detected a variant of neon, 
and then in the hands of Aston defined atomic 
weights with altogether unexpected precision. This 
method, briliantly and pertinaciously applied, has 
fully upheld the isotopic conception of Soddy (preceded 
as that, was by the unorthodox speculation of Crookes 
at the Birmingham meeting of the British Association 
in 1896), and has thereby not only brought to our ken 
& host of new substances with gimilar chemical but 
different physical properties, but also has established 
in modified form the hypothesis of Prout, that atomic 
weights are really whole numbers, of which hydrogen is 
very nearly, though not quite, the common unit. 


U. Palmer Clarke. 
FIG. 5.—S1R J. J. THOMSON, O M., Е.К S., Director 1884-1919 
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Readers who wish for asmore detailed reminder of 


the steps which have led to these great advances may 
refer back to NATURE, vol 9r, p. r, where Prof. 
Righi of Bologna contributes an article appreciating, 
from the Continental point of view, the work of Sir 
J. J. Thomson up to the date 1913. x 
Students and disciples all over the world could con- 
tribute far more details. His own son, the professor of 
physics аё Aberdeen, is one of the brilliant products 
of the Cavendish Laboratory; and many prominent 
physicists, such as the present Lord Rayleigh, could 
testify with intimate knowledge of the work of 
that laboratory during Thomson's régime. They 


Sir Ernest Rutherford, O.M., P.R.S. 


know the doubts and hesitations which had to be 
set at rest before the absolute uniformity of electronic 
charges could be confidently asserted. They know the 
persistent help given by Mr. Everett, his laboratory 
assistant for nearly forty years. They are acquainted 
with the incipient stages of many discoveries. But an 
older physicist esteems it a privilege to write this brief 
appreciation of the achievements of one who has worked 
with unexampled power in the borderland between 
chemistry &nd physics, who has introduced into that 
great science of chemistry revolutionaty conceptions the 
end of which none of us can see, and who is still 
happily flourishing and active. 


By Prof. Nærs Boum, For.Mem.R.S., University. Copenhagen. 


OLLOWING the kind invitation of the editor to 
-write а few words in appreciation of the work 
and influence of the present director of the Cavendish 
Laboratory, I presume 
that thereadersof NATURE 
will not need any detailed 
exposition of his achieve- 
ments. As, however, І am 
one of those who have had 
the good fortune to come 
into close personal and 
scientific contact with Sir 
Ernest Rutherford, it is & 
great pleasure to me to 
try to describe briefly how 
we, who are proud ta 
count ourselves among his 
pupils, regard-him. | 
My own acquaintance 
dates from the period 
when Rutherford, after 
years of ardent and suc- 
cessful collaboration with 
Sir J.. J. Thomson in the 
Cavendish Laboratory, 
had left Cambridge, and - 
—after his stay at McGill, 
where his work on radio- 
active substances had 
established his fame—in 
Manchester had founded a 
school for investigations 
in radioactivity. ^ This 
centre attracted устр 
scientists from all parts of the world. In the spring 
of 1912, оп my first visit to Manchester, the whole 
laboratory was stirred by one of the great dis- 
coveries which in so full а measure have been the 
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fruits of Rutherford’s endeavours: Rutherford him- 
self and his pupils were eagerly occupied with tracing 
out the consequences of his"new view of the nuclear 
structure of the atom. 
It would give only а poor 
impression of our trust 
in his judgment for me 
to say that nobody in his 
laboratory felt the slight- 
est doubt about the 
correctness and  funda- 
mental importance of this 
view, although naturally 
it was much contested 
atthattime. Iremember 
being told by Hevesy soon 
after my arrival the story 
circulating in the labora- 
tory of how Rutherford, 
shortly before his dis- 
covery, in & conversation 
with Moseley expressed 
the opinion that after all 
the troublesome investiga- 
' tions of the preceding 
years—during which he 
had such faithful assist- 
ance from Geiger — one 
would have had quite & 
good notion of the be- 
haviour of an a-ray, were 
it not for the return of & 
minute number of these 
rays from a material sur- 
face exposed to an a-ray bombardment. This effect, 
though to all appearances insignificant, was dis- 
turbing to Rutherford, as he felt it difficult to re- 
concile it with the general ideas of atomic structure 
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Director 1919- . 
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then favoured by physicists. Indeed, it was not the 
first, nor has it been the last time, that Rutherford's 
critical judgment and intuitive power have called forth 
& revolution in science by inducing him to throw himself 
with his unique energy into the study of a phenomenon, 
the importance of which would probably escape other 
investigatorà on account of the smallness and apparently 
spurious character of the effect. This confidence in 
his judgment, and our admiration for his powerful 
personality, was the basis of the inspiration felt by all 
in his laboratory, and made us all try our best to 
deserve the kind and untiring interest he took in the 
work of every one. However modest the result might 
be, an approving word from him was the greatest 
encouragement for which any of us could wish. — , 
When the War broke out, the little community in 
his laboratory was dispersed. Having, however, then 
taken up a lecturing post in Manchester, I had the^ 
opportunity in the succeeding years of witnessing the 
undaunted spirit and never-failing cheerfulness of 
Rutherford even in the most difficult times. Although 
the study of the more practical physical problems 
arising in connexion with the defence of his country 
took up practically all his time and energy in those 
years, he could still towards the end of the War find 
leisure to prepare for, and finally accomplish, perhaps 
his. greatest scientific achievement, the transmutation 
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of an element through the disintegration of the atomic 
nucleus by impact with a-rays; an achievement 
which may be said indeed to open up a new epoch in 
physical and chemical science. 

Just at this time Rutherford was, on Thomson’s 
retirement, offered the directorship of the Cavendish 
Laboratory аз his unrivalled successor. I remember 
on а visit to Manchester during the Armistice hearing 
Rutherford speak with great pleasure and emotion 
about the prospect of his going to Cambridge, but 
expressing at the same time a fear that the many 
duties connected with this central position in the world 
of British physics. would not leave him those oppor- 
tunities for scientific research which he had understood 
so well how to utilise in Manchester. As everybody 
knows, the sequel has shown that this fear was un- 
founded. The powers of Rutherford have never 
manifested themselves more strikingly than in his 
leadership of -the Cavendish Laboratory, the glorious 
traditions of which he has upheld in every way. 
Surrounded by a crowd of enthusiastic young men 
working under his guidance and inspiration, and 
followed by great expectations of scientists all over 
the world, he is in the middle of a vigorous cam- 
paign to deprive the atoms of their secrets by 
all the means which stand at the disposal of modern 
Science. 


The Cavendish Laboratory : 1876—1900. 


By Sir RicHARD GLAzEBROOK, K.C.B., F.R.S. 


T is fifty years since I first entered the Cavendish 
Laboratory. Eight years previously physics, in 
the form of questionson heat, electricity, and magnetism, 
had become a part of the Mathematical Tripos, and 
in 1869 а syndicate had reported in favour of founding 
& special professorship to take charge of these subjects, 
providing him with a laboratory, a demonstrator, and 
apparatus to make his teaching practical. Two years 
later, in 1870, the Duke of Devonshire offered to 
provide the material part of the scheme “ во soon as 
the University shall have in other respects completed 
its arrangements for teaching Experimental Physics." 
Clerk Maxwell became professor on March 8, 1871, 
and the laboratory was handed over to the University 
by its donor, the Chancellor, on June 16, 1874, confident, 
as he said, “that within its walls researches will be 
carried out which wil advance to no small extent 
the fame of our ancient University." А prophetic 
statement; for within those walls have worked 
Maxwell, Rayleigh, Thomson, and Rutherford, men 
whose names wil ever be landmarks in the history 
of British physics. 
To complete the history of the building, a large 


ground-floor room for the practical instruction of the 
М.В. students was added in 1893, while іл 1906 Lord 
Rayleigh offered to devote the greater part of the 
Nobel prize awarded to him to defraying much of the 
cost of a new wing; this was completed in 1908. In 
more recent years the erection of the new engineering 
laboratory has set free buildings and space adjoining 
the Cavendish, and а further important extension has 
been added to the laboratory. 

To go back, however, some fifty years. In those 
days students came slowly. W. M. Hicks was the first. 
Wm. Garnett had become demonstrator on the opening 
of the laboratory. J. E. Н. Gordon was the first to 


submit for publication the results of a research con- . 


ducted at the Cavendish in a paper on the magnetic 
rotation of water, read before the Royal Society in 
1875. When I became a student along with W. №. 
Shaw апа Poynting in 1876, Chrystal апа Saunder 
were at work on the verification ef Ohm’s law; Schuster 
joined а few months later. W. D. Niven had an 
investigation in progress, and soon afterwards Donald 
MacAlister carried out a modification of the well-known 
Cavendish experiment on the inverse square law of 
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` electrical attractions. Poynting began his classical 
research on the determination of the constant of 
gravitation during this same period. 

Experimental physics was а novel subject at Cam- 
bridge. In the Mathematical Tripos of 1876, Lord 
Rayleigh was an examiner and had set a question 
on the Wheatstone bridge method of measuring 
resistance, with an easy rider. I bad read carefully 
much of Maxwell’s “ Treatise on Electricity and 
Magnetism,” published in 1873, but, alas, had paid 
no attention to Chapter xi. on “The Measurement of 





ments on the artaal diam 
piler uod by ка Raykegh m hos 
an twenty усетя by Ser J. J Thomeon, for his experimental researches. 


Electrical Resistance." My coach had originally 
marked it with a large O—omit. It is true he had 
corrected this later, but I bad no idea of what was 
meant by Wheatstone bridge. My annoyance was 
great when, on my first visit to the Cavendish, Maxwell 
himself explained it and I realised the simplicity of 
the question I had passed over. 

In those days there were no organised classes in 
practical physics. Maxwell set us om to gain ac- 
quaintance with some instrument, to adjust it to get 
it to work and make some measurements. Among my 
earlier experiences I was told off to measure at regular 
intervals the E.M.F. of a battery of tray Daniell cells 
used by Chrystal and Saunder. The instrument with 
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which I had to do this was the large pattern of 
Thomson’s absolute attracted disc electrometer, a 
horrid monster which few students of to-day have 
ever seen even in a text-book, and fewer still have 
used. ` 

However, I soon became absorbed in optical work. 
Stokes, in his well-known report on optical theories, 
had described a method of determining the form of 
the wave surface in a crystal and had applied the 
method to Iceland spar. He encouraged me to 
attempt thé same for a biaxial crystal and lent me 


the goniometer he had used. Schuster obtained for 
me from Hilger a suitable piece of aragonite and the 
work went on for some time in a dark room at the top 
of the Cavendish ; eventuating in a paper published 
in the Philosophical Transactions for 1878, in which 
it was shown that Fresnel's wave surface was 
consistent with experimental results to & very high 


'order of accuracy. 


During the progress of the work Maxwell was a 
frequent visitor, interested in its progress, and ready 
to help. In the case of a serious difficulty he would 
remark that others had been asking him questions and 
he must take time. Ол one occasion I remember him 
explaining how thick the crust was in which their 
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questions had encased his brain, but the next day he | and at Berlin under Helmholtz, but at neither place 


turned up, accompanied as usual by his dog, with 
the remark, If you will alter your arrangements in 
such and such & way you will find your difficulties 
disappear," and of course they did. 

Those were happy days; there have been many 
since at the laboratory, but the study of а new subject 
was full of interest, and the gradual realisation of what 
experimental investigations with the view of the im- 
provement of material knowledge involved, added 
much to the pleasure of life and fitted one more and 
more for the teaching work to come in the future. 

In 1879 came a change; Maxwell’s health gave way 
during the Easter term of that year, and after a painful 
illness he died on November 5. The professorship was 
continued—it was to terminate originally with the 
tenure of office of the first professor unless the Uni- 
versity determined otherwise—and Lord Rayleigh 
was appointed on December 12, 1879. He had 
accepted the post for a limited period—five years— 
and began work early іп 1880, ' He was anxious from 
the first to organise regular teaching in practical 
physics, and appointed Shaw and myself as demon- 
strators soon after his election. The notice of the 
work for the Michaelmas term, 1880, after announcing 
lectures by the professor, by Dr. Schuster on radiation, 
and by Shaw and myself, continues: “ The laboratory 
will be open daily . . : for those who have had the neces- 
sary training. Courses of demonstrations will be given 
during the Lent term on heat and advanced electricity, 
and magnetism, and during the Easter term on light, 
electricity, and sound." 

The scheme was something of an innovation in one 
important detail Shaw and I were college lecturers, 
receiving nearly all our remuneration from our colleges ; 
we were among the first to give college lectures in 
а university building. Hitherto there had been а 
marked distinction between the lectures of a professor 
and college teaching; the growth of the natural 
sciences brought & change. Various colleges still had 
their own classes and laboratories; at Тігу, Coutts 
Trotter lectured on physics in college. In physiology 
and comparative anatomy, however, Foster as Trimty 
prelector, Frank Balfour and Sedgwick as college 
lecturers, worked in university buildings. It was 
clearly out of the question for each college to have 
its own staff and laboratory in all the new subjects, 
and so the plan of giving university recognition to 
college lecturers was gradually evolved, a plan which 
this year the new statutes have made universal; the 
formal lectures in all subjects are now given by uni- 
versity officers. ` 

The task we had undertaken was a novel опе for 
us both. Shaw had worked at Freiburg with Warburg 


was there organised class teaching in practical physics. 
My experience had been gained solely as a research 
student under Maxwell. There were no text-books 
properly so called. We drew largely on Kohlrausch's 
“ Physical Measurements” and Pickering’s “ Elements 
of Physical Manipulation” Pickering at the Mas- 
sachusetts Institute of Technology had organised 
a method of instruction which we followed in great 
measure. There were, it is true, physical laboratories 
under Wm. Thomson (Lord Kelvin) at Glasgow, Carey 
Foster at University College, London, Adams at 
King’s College,‘and Clifton at Oxford. But the time 
given to practical physics was short, the means of 
instruction scanty, and there was comparatively little 
endeavour to teach the principles of physics to a 
student by means of experiments which he performed 
himself. 

Gradually the system developed; note-books de- 
scriptive of each experiment were witten, and these 
in due time became Glazebrook and Shaw's “ Practical 
Physics." The students were taught to describe 
in their own note-books their work, and enter up their 
observations; in the advanced class they were ex- 
pected to read up the theory referred to and work to 
a high degree of accuracy. The material on which we 
drew for students was of a very high order. In my 
class on advanced electricity in 1881, I find the names 
among others of J. M. Dodds, S. J.. Hart, W. B. 
Allcock, Edward Hopkinson,-A. R. Forsyth, R. 5. 
Heath, J. Ryan, and R. Threlfall. 

Above all we had the wise counsel and cordial help 
of the professor: the course was planned and the 
syllabus arranged after careful counsel taken with him. 
We could go to him for advice in case of difficulty, 
otherwise we were free to teach as seemed best and to 
develop the work in the directions which seemed most 
desirable. In due time we had efficient helpers, 
Newall, Wilberforce, Searle, Skinner, Threlfall, Fitz- 
patrick, Callendar, Whetham, and McConnel, tc name 
only a few, though some of these belong to a later 
period than that I am now describing. 

It was, however, not merely the organisation of 
teaching which gave interest to the work. The 
laboratory began to be, to an extent as never before, 
a centre of new knowledge. А glance at Lord Rayleigh’s 
collected works will show the importance of his output 
during the five years’ tenure of the chair. The ex- 
periments of Rowland and Joule had led deànitely 
to the result that the resistance coils constructed by 
Fleeming Jenkin and Maxwell in 1863 to represent the 
ohm (ro* C.G.S. units of resistance) were in error. 
The Standards Committee of the British Association 
was reconstituted at Swansea ш 1880, and Lord 
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Rayleigh at once began to take an active part in its 
work. His first series of experiments with the rotating 
coil of the original committee, carried out with Schuster, 
confirmed the fact that there was an error in their 
determination. Further experiments with a new 
rotating coil in 1882, and by the method of Lorenz, 
with the assistance of Mrs. Sidgwick, in 1883, led to 
definite values from which there has been little 
variation up to the present. Meanwhile he had 
arranged that I, as secretary of the B.A. Standards 
Committee, should under- 
take to test and issue 
certificates for resistance 
coils, and this work went 
on at the laboratory for 
the next fifteen years, 
being ultimately trans- 
ferred to the National’ 
Physical Laboratory. 

Throughout this period, 
and indeed until the end 
of his life, Sir William 
Thomson was a frequent 
visitor to the laboratory, 
enthusiastic always, keen- 
ly interested in the ex- 
periments in progress, and 
full of helpful encourage- 
ment for us all. 

Work on the electro- 
chemical equivalent of 
' silver, and the E.M.F. of ` 
a, Clark cell, followed 
quickly.. At a later date 
Lord Rayleigh took an 
active part in designing 
the standard ampere 
balance for the Board of 
Trade. He acted as ‘pre- 
sident of the International 
Electrical Conference held 
in London in 1908 at which 
International Ohm, Ampere, and Volt were agreed to 
by delegates representing Great Britain, certain of 
her colonies, and twenty-two other countries. The 
results then reached find their main support in his 

work 1 during the years 1881—1885. 
Some of the apparatus used in these and in the 
earlier experiments of Maxwell is shown in Fig. 8, 


the definitions of the 


1 Iit may be of mterest pi arp the уарга tor the ою (тоў: СС S 
Кү деи нА Ja of а column of mercury found 
at the Cavendish Laboratory ш 1553 1883 with the most recent values. 

1883 Rayleigh 106 36 cm. 
1883 . Š . 106 25 
1885 Re and Sügwxk . тоб 14 
1913 F. К 106 24, 
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which is reproduced in “ А History of the Cavendish 
Laboratory, 1871-1910,” published by Messrs. Long- 
mans, Green and Co., to which volume I have referred 
for much in this article. At about the same period the 


original resistance coils of the B.A. had been brought 


to the laboratory, and Fleming commenced his long 
series of electrical researches by a careful inter- 
comparison of' these. The Darwins—-George and 
Horace—were at work on the lunar disturbance of 
шауну. Schuster, in addition to assisting in the 
electrical experiments, 
cóntinued his investiga- 
tions into spectroscopy 

and radiation. J. J. 

Thomson’s  paper— the 
. first dated from the 

Cavendish Laboratory— 

* Onsome Electromagnetic 

Experiments with open 

Circuits," appeared in the 

Philosophical Magazine for 

July 188r. In the pre- 

vious April his paper on 

the electric and magnetic 
effects produced by the 
motion of electrified 
bodies had been pub- 
lished; in it he demon- 
strated that a moving 
charge will act as though 
it possessed mass of 
“amount fea, where е 
is the strength of the 
charge supposed to be 
treated as a small sphere 
of radius a. Other papers 
rapidly followed, while in 

1883 а determination of 

the number of electro- 

static units in the electro- 

magnetic unit of electri- 
city was А in the Philosophical Transactions 
of the Royal Society, and в, paper on а theory of the 
electric discharge in gases in the June number of the 
Philosophical Magasine. 

Shortly before his death, Maxwell had called Shaw 
back from Berlin to undertake work for the Meteoro- 
logical Council, and thus began, with a paper on the 
Measurement of temperature by water vapour pressure 
(1883), followed by his report on hygrometric methods 
(Phil. Trans., 1888), that long series of investigations 
which has gained him recognition as the leader of 
modern meteorologists. 

My own work on the form of-the wave surface of 
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biaxial and uniaxial crystals was continued in 1886 
by McConnel in his paper on quartz. I was diverted 
from optical work by the duties which came to me 
on my appointment in 1882 as secretary of the Electrical 
Standards Committee. Chrystal, when at the labora- 
tory, had constructed a ballistic galvanometer and 
wound a pair of large coils for a determination of the 
ohm by a modification of Kirchhoffs method. With 
the aid of two of the senior students, Dodds and 
Sargant, these were set up and a series of determina- 
tions made, with the result already given, practically 
identical with that obtained by Lord Rayleigh. These 
same coils were used by him for his Lorenz experiments, 
and the close concordance of the results is of importance 
as an error in the calculated value of the mean radius 
of the coils would affect them in opposite directions. 

At the end of 1884 Lord Rayleigh resigned and J. J. 
Thomson became professor. The work of teaching 
continued on much the same lines. The new professor 
realised no less fully than his predecessor the value 
of practical physics not only as an engine of research 
but also as an instrument of education. 

Thomson, assisted by Threlfall, at once began that 
series of experiments on the discharge of electricity 
through gases which has occupied him until now. 
Newall returned to Cambridge and shortly afterwards 
became demonstrator in succession to Shaw, who in 
1887 was made tutor at Emmanuel College. About 
this time Newall, Threlfall, Cassie, Wilberforce, Fitz- 
patrick, Callendar, and Chree were at work on various 
problems, while Olearski and Natanson were the first 
of the long series of research students atttacted to 
Cambridge by the growing fame of the professor. 

An addition of some importance was made to the 
laboratory teaching m 1888, when practical classes for 
medical students were commenced. For some time 
previously a viva voce with instruments had been part 
of the first M.B. examination, and the introduction of 
more definite teaching suited for the examination became 
desirable ; Fitzpatrick took charge of this. Meanwhile 
the other classes continued to increase, and as the 
teaching of practical physics spread to the schools 


it was necessary to devise fresh experiments of a 


somewhat more advanced character. Searle became 
demonstrator in 1891 and threw himself with great 
zeal into this work. 

In 1895 в change of far-reaching importance was 
made in the University regulations. Up to that date 
research students from other universities had no 
recognised position in Cambridge; some few there 
had been, admitted to the laboratories by the courtesy 
of individual professors. From this time onwards 
graduates of other universities, and in some cases 
students who were not graduates, could enter the 


University for purposes of research if they satisfied 
the proper authorities of ‘ther competence. They 
could obtain a degree at the end of two years if they 
submitted to the Board of Studies a thesis which in 
the opinion of the Board was '' of distinction as a record 
of original research.” In the October term after these 
regulations were passed, Rutherford, Townsend, and 
McClelland came as the first students; their number 
is now legion. з 
Rutherford's earliest work was оп а detector of 
wireless waves. Hertz’s experimental verification in 
1887 of Maxwell’s theory of electromagnetic waves 
had been received with great -interest when first 
published. We knew the theory to be true—it was 
Maxwell’s—and to have it verified by direct experi- 
ment had been no small satisfaction to Maxwell's pupils. 
I well remember some time in 1896 being taken by 
Rutherford into his room to see his magnetic detector at 
work receiving a message from, I think, the observatory. 
Meanwhile Thomson had continued his work on the 
passage of electricity through gases, and the discovery 


of the Róntgen rays in 1895 gave him and the band 


of students he had collected à powerful method of 
investigating the subject. In 1897 came the discovery 
of the electron. Perrin in 1895, and Thomson two 
years later, had proved that the cathode rays of 
Crookes consisted of & stream of particles each carrying 
& negative charge. Thomson in 1897 measured the 
ratio of the mass of each particle to its charge and 
also the velocity with which the particles travel. 
The quantity, m/e, was found to be much smaller 
than would be the case if m represented the mass of 
the hydrogen atom and e its charge. Moreover, its 
value was independent of the nature of the gas in the 
tube, and he concluded that we have in the cathode 
rays a condition “in which all matter that is matter 
derived from different sources such as hydrogen, 
oxygen, etc., is of one and the same kind; this matter 
being the substance from: which all the chemical 
elements are built up." 

In the same year, 1897, Kaufmann and Wiechert 
determined independently the value of the ratio m/e, 
arriving at similar results. Schuster in 1884 had 
suggested that if the cathode rays consisted of charged 
particles it was possible to determine the ratio e/m 
by & method practically identical with that employed 
later by Kaufmann, and in 189o published results of 
experiments which led to limits for the value of e/m 
for the cathode rays. 

In the following year Thomson showed that the 
charge e carried by one of his corpuscles or electrons 
was the same as that of an atom of hydrogen, and 
from this it followed that the mass of the electron is 
about 1/1800 of that of an atom of hydrogen. The 
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existence of the electron, the fundamental unit of 





names of Thomson, Rutherford, Bohr, and their pupils 
was the result. 

Thomson and his pupils continued this work. 
McClelland examined the Lenard 
rays which appear on the opposite 
side of a thin sheet of metal on 
which the cathode rays impinge, 
and showed that they were identical 
in properties with cathode rays. 
Stokes had suggested that the 
X-rays of Réntgen consisted of 
pulses set up by the sudden stop- 
page of particles carried in the 
cathode rays. Thomson investigated 
the nature of the effects produced 
by such а sudden stoppage, proving 
that it would give rise to a thin 
pulse of very intense electric and 
magnetic force travelling out from 
the particle with the velocity of 
light. He later applied this theory 
to explain the secondary radiation 
produced when X-rays fall on 
matter. Langevin, the first of the 
foreign students to enter the labora- 
tory under the new regulations, investigated the char- 
acter of this secondary radiation and published his 
results in his thesis for the degree of Doctor of Science 
in Paris. 


We 
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New knowledge grew rapidly. Rutherford, Town- 
negative electricity, became an accepted fact, and the 
long series of modern discoveries connected with the 


send, H. A. Wilson, Zeleny, Strutt, and others contri- 
buted. C. T. R. Wilson’s paper on the condensation 
: nuclei produced in gases by the. 
action of various rays, published in 
the Phil. Trans. for 1899, proved of 
far-reaching importance. As time 
went on the influence of the Caven- 
dish researches spread to other uni- 
versities. Rutherford carried it 
across the Atlantic to Montreal, 
Townsend to Oxford, McClelland 
returned to Dublin, Langevin to 
Paris, while others came to take 
their place. 

My days at Cambridge closed 
with my appointment as Principal 
‘of University College, Liverpool, 
toward the end of 1898. Formal 
connexion with the laboratory had 
ceased some two years earlier when 
I had undertaken administrative 
work for my College. The last 
experimental investigation I helped 
to carry out was undertaken along 
with Lodge, who spent a summer vacation in Cam- 
bridge, as an essay to be submitted for a prize 
offered by Elihu Thomson. The investigation in- 
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cluded a determination of v by means of the 
measurement of the frequency of the oscillations 
in a circuit of known capacity and inductance, 
and was published in the Stokes Memorial volume 
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- issued in 1899. Up to that time I had been closely 
connected with the Cavendish for nearly twenty-five 
years and have written of things I knew. I must 
conclude now and leave to others more intimately 
acquainted than myself with the progress of the last 
quarter of a century to tell in detail what that progress 
has been. Thomson continued his work until 1918, 
through the troubled period of the War, when the 
researches of the Cavendish assisted to the full in the 
solution of many problems. In that year Dr. Butler, 
the revered Master of Trinity, died, and Thomson 


was chosen by the Crown as his successor. He resigned 
the Cavendish professorship with its charge of the 
laboratory, and the University created for him a` 
professorship of physics which will cease with his 
tenure of the post. Rutherford followed as professor, 
and under his genial direction he and his ‘ boys’ from 
day to day increase the sum of natural knowledge by 
their amazing results and add in no small degree to 
the fame and influence of the Cavendish Laboratory, 
thus verifying the forecast of its founder more than 


fifty years ago ; 


Research Work in the Cavendish Laboratory in 1900-1918. 
By Prof. J. A. CROWTHER. 


HE progress of science and the life of a laboratory 
have little connexion with the artificialities of 
chronology, and the beginning of the century does not 
coincide with any natural division in the work of the 
Cavendish Laboratory. If, for the sake of clearness, 
we must make a division in what was fundamentally a 
natural and continuous growth, our most convenient 
date will be the year 1903, and our obvious landmark 
the publication of the first edition of Thomson’s monu- 
mental book, “ Conduction of Electricity through 
Сазез.” Here we find for the first time a complete and 
logical account of the solid achievements of the previous 
eight or ten years of remarkable activity. Here also 
we find the foreshadowings of the ideas which were to 
direct and regulate a large part of the work of the 
succeeding years. 

In the main the problems наг in the years 
before x9o3 were those of the mechanism of the con- 
düction of electricity through gases. Some of these, 
it is true, were carried over into the succeeding period. 
Some, perhaps, have not yet been fully solved, but by 
1903 the foundations of the subject had been well and 
truly laid. It had been proved, beyond doubt, that 
the conductivity imparted to gases by various agents, 
such as X-rays, the rays of radium, and ultra-violet 
light was due to the formation of-charged particles or 
gaseous ions in the gas, and many of the properties of 
these 10ns had been determined. Rutherford had 
determined their mobility ; Townsend had determined 
their rate of diffusion through various gases; C. T. R. 
Wilson had shown that they could serve as nuclei for 
the condensation of water in а supersaturated space. 
Thomson had discussed their motion, and shown that 
in all probability they consisted of single molecules of 
the gas in which they were formed. 

In a closely allied subject Thomson had demonstrated 
experimentally the existence of the electron, or negative 
corpuscle as we then called it,and had determined its few 
simple properties. The measurement of the electronic 
charge actually falls within the present century, though 


prelimmary experiments had been made somewhat 
earlier. Determinations were made independently by 
Thomson and by Н. A. Wilson, by somewhat different 
methods, and were published in 1903. During the 
same period Zeleny made new measurements of ionic 
mobilities, which when combined with further measure- 
ments on the diffusion of ions by Townsend established 
conclusively the identity of the charge on a gaseous ion 
with that on a monovalent ion in solution. These 
experiments mark the culmination of the first epoch. 

When I commenced research work in 1905 the second 
epoch of activity was already well under way. With 
the exception of C. T. R. Wilson, who in the advanced 
laboratory was engaged in imparting to a new genera- 
tion of students those experimental arts of which he is 
a master, the first group of workers had all dispersed. 
Their work, as collected in the pages of “ Conduction 
through Gases,” formed our text-book, and was the 
foundation on which we hoped to build. 

It was а very happy, though crowded, community to 
which I had the honour of being admitted. The space 
available for research had not been extended since the 
laboratory was built, and what had been adequate for 
ten or twelve, the average number of research workers 


“before 1903, was becoming a tight fit now that the 


numbers had risen to an average of twenty-five. А 
competent observer records that there was more physics 
to the square centimetre in the Cavendish than any- 
where else in the world, and the resources of the 
laboratory in the way of apparatus were sometimes 
severely tested, though I cannot recall that they ever 
broke down. The oft-repeated legend that we worked 
entirely with sealing wax and string, though flattering 
to our technique, has little foundation in fact. The 
apparatus for the new experiments which we wished 
to make did not exist. It had to be invented and made 
on the spot. An adequate workshop, staffed with 
extraordinarily competent and helpful mechanics, with 
Г. Lincoln as chief, carried us through the worst of our 
difficulties; while Everett, the professor's private 
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assistant for so many years, was always willing to lend 
a hand in the worst intricacies of glass-blowing. For 
the rest there was the spirit of cheery fellowship and 
good comradeship which extended from the professor 
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obtamed, 
to the rawest recruit, and bound us all into a genuine 
community. 

It is clearly impossible to attempt to give any 
adequate account of the activities of so many workers, 
extending for so many years, within the bounds of a 
single article. A mere list of pub- 
lications would fill more space than 
I have at my disposal. I can only 
outline the general trend of dis- 
covery in the laboratory as I saw it, 
and many excellent pieces of re- 
search such as those of Burton on 
colloids, of Wellisch on ionic mobili- 
ties, of Vegard on osmosis, and of 
C. T. К. Wilson on atmospheric 
electricity, must pass unnoticed. 
This is the more unfortunate in 
that it may tend to accentuate the 
erroneous impression. that the re- 
search work of the Cavendish has 
been entirely specialised and one- 
sided. This has never been true. 
Workers with ideas in any branch 
of physics have always received a 
warm welcome, and the Cavendish 
has rarely been without them. ‘The 
majority of the research workers, 
however, came to the laboratory as young students, 
to learn their job, and it was natural and inevitable 
that their work should be inspired and directed by 
the genius of Thomson, and should be correlated to 
the subjects which he had most in mind. 
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The dominant problem from 1903 onwards was that 
of the-structure of matter, to which the way had been 
'opened by the discovery of the universality of the 
electron. Thomson’s main theoretical contributions to 


. the subject appeared in 1903, 1904, and 1906, and dealt 


with possible arrangements of electrons to form atomic 
structures, and the properties—electrical, magnetic, 
and optical— which might be expected to result from 
these arrangements. The substance of these papers 
reappeared, in a somewhat more popujar form, in 
“Electricity and Matter" and the “ Corpuscular 
Theory of Matter." To bring these ideas to the 
touchstone of experiment was, perhaps, the main pre- 
occupation of the laboratory until the year 1912. 

A study of electrical conductors seemed to offer a 
hopeful line of approach. If the current through a 
metallic conductor is carried by electrons, which share 
in the thermal agitation of the molecules, some of them 
should escape from the surface if the temperature is 
sufficiently raised. Preliminary experiments on the 
subject were made by O. W. Richardson so early as 
1901, and some of the theoretical consequences were 
discussed by Thomson in the following year. The 
subject was hotly pursued by О. W. Richardson in the 
Cavendish until 1906, and afterwards at Princeton, 
and has developed mto the important branch of 
physics known as thermionics. Thomson, Horton, 
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and others also made contributions to the subject. 
The preliminary work necessary to disentangle the 
genuine effect from the many spurious phenomena 
which accompany it was tedious and harassing, but im- 
portant and valuable results were eventually obtained, 
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The question of the radioactivity of ordirfary 
materials, which was being investigated in the labora- 
tory about this time by N. R. Campbell and A. Wood, 
also had its bearings on the main problem. Difficulties 


were met with in eliminating the effects of penetrating | 


radiations from outside sources and the possibility of 
small traces of radium in the materials employed, and 
the results were indeterminate, except in the case of 
some of the alkali metals, which were found to emit 
appreciable quantities of f-radiation. Experiments 
made by Kleeman оп the relative ionisation produced 
by different ionising radiations in gases, by Laby on the 
total number of ions produced by the complete ab- 
sorption of the a-rays from uranium in different gases, 
and by Kaye on the output of X-radiation fróm 
targets of various metals, while important in themselves, 
also had а more or less direct bearing on the main 
problem of the atom. 

In 1906 Thomson returned to the attack and gave 
the theory of two important methods of estimating the 
number of electrons in the atom of а given element. 
One method suggested was to measure the diffusion of 
a parallel beam of £-particles in,their passage through 
thin sheets of matter. Assuming that the deflexions 
are due to collisions with the electrons in the atoms 
through which they pass, a determination of the 
scattering of the particles should provide an accurate 
estimate of the number of scattering centres. A second 
method consisted in measuring the intensity of the 
scattered X -radiation from a given radiator when 
subjected to a beam of primary X-radiation. Here 
again, assuming the correctness of the classical theory 
of the phenomenon which had already been given by 
'Thomsen, it should be possible to deduce the number 
of scattering centres from the intensity of the radiation 
scattered. The experimental working out of both 
these methods fell to my lot, and kept me occupied 
from 1906 to 1911. The results showed that the 
number of electrons per atom was quite small, approxi- 
mately of the order of the atomic weight, and that the 
main mass of the atom must be associated, not with its 
electrons, but with its positive charge. . 

In the meantime Thomson had himself been investi- 
gating the positive charge on the atom by various 
modifications of the method which had proved so suc- 
cessful with the electron. The results of these experi- 
ments on positive rays were published in various papers 
from 1908 to 1914. The importance of the new method 
lies in the fact that for the first time atoms could be 
dealt with as individuals, and not merely in aggrega- 
tions of many millions. The results df these experi- 
ments, together with those of Aston (1919-1925) which 
led to the discovery of the existence of isotopes 
and the whole number law for the masses of the 





atoms, are too fresh in the memory to need further 
description. 

In the meantime new ideas were afloat. The 
phenomena of secondary corpuscular radiation excited 
by X-rays, as studied by Innes, and of photo-emission 
(Hughes and others) were becoming more and more 
impossible to reconcile with the classical wave theory 
of light. The theory that the wave front was dis- 
continuous was put forward by Thomson so early as 
1907, and experiments to test the matter were made by 
М. R. Campbell, and by С. I. Taylor in 1909. Laue's 
discovery in 1912 of the diffraction of X-rays by crystals 
placed a new weapon in the hands of physicists, and by 
1913 W. L. Bragg, working in the Cavendish, had 
already employed it to measure the distance apart of 
the atoms in a rock-salt crystal, and to deduce an 
absolute value for the wave-lengths of various X-radia- 
tions. А little earlier (1911~1912), С. Т. R. Wilson, 
by an ingenious modification of his early experiments on 
the deposition of water vapour on charged ions, had 
evolved a method of making visible the actual tracks 
of ionising particles in gases, a method the potency of 
which has not yet been fully exploited, although it is 
now in use in many laboratories in all parts of the world. 
Whiddington, by his experiments on the excitation of 
characteristic X-radiation by cathode rays (1912), was 
already approaching the quantum theory of X-ray 
phenomena. At the commencement of 1914 the stage 
seemed fully set for a new outburst of activity which 
should rival even the early days of the laboratory under 
Thomson. 

Alas, however, the world stage was set for quite a 
different drama, and its research workers found 
problems for solution far different from those which 
they had been expecting to attempt. When the 
laboratory began to fill up again in 1919, it was to 
learn that its professor had found the double duty of 
directing at one and the same time a great laboratory 
and а great college too much for one man’s strength 
and time, and the Cavendish professorship was resigned. 
This is not the end of the story. Sir J. J. Thomson 
still continues his theoretical and experimental re- 
searches with unabated vigour and success, and under 
its new chief, Sir Ernést Rutherford, the Cavendish 
goes on to new problems and new triumphs. But these 
changes may conveniently mark the end of the present 
article, which has already exceeded its allotted span, 
without doing anything like justice to the many old 
companions and friends by whose side I have worked 
in the Cavendish laboratory, and whose faces look 
down upon me from the framed groups upon my study 
walls. Having worked in the Cavendish they will under- 
stand the impossibility:of the task I have undertaken, 
and being Cavendish men they will forgive. 
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years in buildings so primitive that one of the Austrian 
ministers himself described them as “а European 
scandal." 

No wonder, then, that our students went to foreign 
universities! I believe the first of our scientific men 
who brought us some of the English research method 
in natural science was Prof. Boh. Brauner, our dis- 
tinguished chemist, who studied at Owens College, 
Manchester (1880—82), and із well known to readers of 
NATURE. 

Thirty years ago I had the opportunity to begin some 
research at Cambridge at the Cavendish under the 
guidance of Prof. J. J. Thomson. We were about 
eleven research students, and made quite а family 
party, meeting every day at tea-time in the professor's 
room. Prof. Thomson's discourses on these occasions, 
on the work going on in the laboratory, and his method 
of investigation, together with his clear and instructive 
mode of lecturing, his papers and books, made a great 
impression upon my whole future life. As a private 
lecturer at the University of Prague, where I trained 
young teachers in physics, and some years alter, as 
professor of experimental physics at the Technical 
High School at Brno, I tried to follow my great 
teacher 

The laboratory work in our physical institutions at 
Prague and Brno, the spreading of English scientific 
literature throughout our libraries, our new text-books 
of physics, for both colleges and high schools, and 
especially the progress in new editions of books of 
practical physics, show clearly how we in Czecho- 
slovakia have followed Sir Joseph Thomson's inspiring 
example. 

Twenty years ago my friend Dr Závi$ka, professor 
in the Bohemian University, worked at the Cavendish, 
and his scientific work and method of teaching through 
these years are proofs of the inspiring guidance of the 
great director of the Cavendish Laboratory. 

I am very happy to send this modest message of our 
deepest thanks, and appreciation of Sir Joseph Thomson's 
influence upon the pro of physical science in our 
country, on the occasion of the celebration of his 
seventieth birthday. 


Prof. KARL PRZIBRAM, 
Radium Institute, Vienna. 


While deeply indebted to the editor for giving me 
the opportunity of joining in the world-wide chorus 
of congratulation in the columns of NATURE, I should 
feel abashed if it were not possible for me to say that 
Iam “a citizen of no mean city "—the city of Doppler 
and Loschmidt, of Stefan and Boltzmann. 

It is obvious that a centre of learning that boasts of 
such names on its roll of honour would offer fertile 
ground for the new ideas so lavishly given to the world 
by Sir J J. Thomson Yet, apart from certain re- 
searches on ionic mobility and condensation, which 
were, зо to say, imported directly from Cambridge, this 
Thomsonian influence gn Viennese science is difficult to 
trace in detail, not because it is too slight, but, on the 
contrary, too ‘universal ; It is, to-day, all-pervading, 
like the air we breathe. 

To the world of science in general, J. J. Thomson 
stands out as one of the great pioneers who, beginning 
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in the last decades of the nineteenth century, blazed 
the trail for the new physics. But to the awe and 
veneration due to such a leading genius there is added 
for those who, like myself, were privileged to enjoy the 
genial hospitality of the Cavendish Laborntory years 
ago, a warmer, more personal feeling . it 15 the yearning 
for those unforgettable old days in Cambridge and for 
that band of inspired workers with J. J. Thomson as 
their centre. 


Prof. А. SoMMERFELD, For.Mem.R.S , 
University of Munich. 


May I be permitted to mention an activity of 
Sir J. J. Thomson's which has almost been lost 
in the shadow of his later briliant successes, but 
nevertheless constitutes a charactenrstic feature in 
the record of this investigator ; I refer to his * Recent 
Researches in Electricity and Magnetism "—the so- 
called third volume of Maxwell He is dealing here 
with the good old mathematical physics, the actual 
formal treatment of special physical problems. Both 
in Maxwell's “ Treatise,’ and in J. J. Thomson's con- 
tinuation of it, these are found in equilibnum, so to 
say, with the new and specifically Maxwellian ideas , 


* but in recent times they have been in danger of being 


suppressed under the weight of modern interests It 
was thus that J J. Thomson at first continued the 
үе school of mathematical physics which arose in 

bridge under Green and Stokes, In this way he 
laid for himself and his students the solid founda- 
tions on which the researches on the electron could be 
built. 

Modern physical theories are transient, the mathe- 
matical methods eternal; if they seem temporarily to 
be asleep, they revive again. in previously unsuspected 
regions. This is illustrated in the theory of relativity, 
where the Riemann geometry suddenly sprang into 
physical life, and it is now illustrated in the quantum 
theory, which has recently come under the sway of 
the boundary condition problems of classical mathe- 
matical physics 

We hope that the physics of the future will not be 
lacking in men hke J J. Thomson, masters at once of 
physical problems and mathematical methods. 


Prof. P Zeeman, For.Mem.R S., 
University, Amsterdam. 


“ From the point of тео of the physicist, a theory of 
matter is а policy rather than a creed, its object ts to 
connect or lo co-ordinate apparently diverse phenomena, 
and above all to suggest, stimulate, and direct experiment," 
—J J. Thomson,“ The Corpuscular Theory of Matter,” 
р. 1, 1907. 

The invitation to contribute a message to NATURE 
on the occasion of Sir | J- Thomson’s seventieth 
birthday, is one which I gladly accept, though T realise 
how difficult it will be to formulate in a few lines the 
feelings of admiration Sir Joseph's influence on physical 
science provokes in all parts of the world where science 
is flournshing Whenever any one personally acquainted 
with Sir Joseph reads his name, they see in their mind's 
eye his powerful head and characteristic appearance, 
inspirations for an artist on various occasions. 

Tt is a delight to inspect the photographs taken from 
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time to time in the Cavendish Laboratory during 
J. J. Thomson's tenure of the directorship and repre- 
senting the professor surrounded by his research 
students. The influence Thomson has exercised upon 
his generation is nobly illustrated by these pictures. 
Tt ıs remarkable that so many of his former pupils 
are now filling important posts in other learned 
institutions and that several of them are in the very 
first rank of physicists. The photographs honour the 
great teacher, and at the same time set in a clear 
light the exceptional ability of the British mind to sec 
the root of things. 

A paper of great importance, " On the Electric and 
Magnetic Effects produced by the Motion of Electrified 
Bodies," appeared in 1881. Thomson showed that the 
magnetic field set up by an electrified particle in motion 
increases the apparent mass of the particle. Indeed, 
he gave us the first formula for the electro-dynamic 
mass Тһе investigation is a most remarkable example 
of early genius, its author being at the time only twenty- 
five years of age. Unuintentionally, Thomson was 
preparing himself for his grand work on the true nature 
of the cathode rays and the isolation of the electron. 

The profound mathematical insight of ‘Thomson we 
can admire in his “ Applications of Dynamics to 
Physics and Chemistry,” published 1885-1887, fore- 
runner of Hertz's “ Prinzipien der Dynamik," written 
at a time when the mirage of a real kinetic theory of 
matter was firmly believed in. 

Before the last-mentioned investigations were pub- 
lished, Thomson was giving a t deal of his attention 
to experimental work in the laboratory, and apparently 
he did so more and more. Thomson’s papers reveal 
the talentsof theexperimenterandof the mathematician, 
combined in a most remarkable and happy way. 
Unfortunately this combination, which enables their 
possessor to penetrate into the hidden depths of 
Nature, 15 very rare. 

During & period of forty-five years, the results of 
Thomson's restless mental activity and onginality 
have been given to the world in a series of investigations 
happily summarised in several books published as the 
subjects became ripe for description. They all exhibit 
the clearness and conciseness which are characteristic 
of Thomson's writings. I refer here not only to the 
fundamental work on the “ Conduction of Electricity 
through Gases," but also to the delightful smaller 
books “The Discharge of Electricity through Gases” ; 
“ Electricity and Matter” ; ‘ The Corpuscular Theory 
of Matter " ; and “ The Electron in Chemistry ” 

Thomson’s researches are often directed on questions 
relating to the deep and hidden nature of matter and 
electricity. He counts the number of electrons in the 
atoms; he arranges with his fertile imagination the 
electrons in coplanar rings inside a sphere of positive 
electricity ; he gives us suggestions toward the ex- 
planation of the periodic law of the chemical elements ; 
he gives us his views on the structure of light, and 
boldly explains some great difficulties of thé old wave 
theory by his speckled wave íront. А charming 
episode in the midst of these difficult investigations 
is the discovery of the isotopes of neon by Thomson's 
parabola method. 

We hope that physics may still for many years 
benefit from Sir T. J. Thomson's labours. 


NO. 2981, vor. 118] 


Prof Joun ZzrzNv, 
Yale University, New Haven, Connecticut. 


Science knows no national boundaries. An im- 
portant discovery made in one laboratory soon becomes 
common knowledge and has its stimulating effect upon 
investigators throughout the world. The influence of 
any individual scientist upon research work m countries 
outside of his own is dependent therefore to a large 
extent upon the pioneer character and importance of 
his investigations. Greatly indebted as physical 
research in the United States is to Sir Joseph Thomson 
on such grounds alone, there are special reasons why 
his influence has been even greater than this measure 
would indicate 

In the first place, during Sir Joseph's incumbency of 
the Cavendish professorship at Cambridge, physical 
research in the United States expanded enormously 
and spread to many institutions where previously little 
or none had been done. The inspiration that produced 
this growth was supplied in part by the few centres in 
our country where research was already thriving, and 
this influence must not be under-estimated. But the 
eyes of the scientific world were upon Sir Joseph and 
the Cavendish Laboratory, because from this source in 
rapid succession new ideas were being brought to light 
that were making a very deep impression on scientific 
thought. It was inevitable that this activity should 
spur men on to do research work and to choose as the 
field of their endeavour the one that was yielding such 
remarkable results. 

Another important channel through which Sir 
{ро influence was disseminated in the United 

tntes was through those of our men who in this period 
worked under his direction in the Cavendish Laboratory. 
Many of these men already held influential positions in 
our universities, and on returning imparted to an 
increasing circle the enthusiasm for research which they 
had absorbed at the fountain-head. 

Mention must be made, too, of the beneficial effect 
upon our research men of Sir Joseph's visits to the 
United States and of the lectures he gave there. Large 
numbers were thus not only able to hear him explain 
his most recent theories but also to benefit greatly from 
an intimate discussion: with him of their own problems 

Those of us who had the rare privilege of working 
with Sir Joseph at the Cavendish Laboratory count 
the years spent there as among those that we cherish- 
most. We lived in an atmosphere sparkling with new 
thought. We enjoyed a free and happy comradeship. 
New ideas and interpretations of experimental results 
had to stand the test of fnendly but none the less 
vigorous criticism. We experienced the thrill of being 
present when important discoveries were in the making, 
and day by day we were permitted to observe the 
working of Sir Joseph’s penetrating and resourceful 
mind 

Over and above all is the fact that this great man 
is wonderfully human. One cannot forget his many 
interests, his kind heart and lovable nature, his humour, 
the cheerfulness he radiates, his hospitality, and his 
readiness to serve others. To know him is to have for 
him a reverence and affection that but grows with the 
years. 
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i » E! THe Jolly Electron. . i | x 
Sung to the Tune of “The Jolly Miller," at the Physical Society Club. 


I. There was а jolly electron—alternately bound and 
free— 


Who toiled aud Spun from morn ‘to night, no Snark 


solitheashe; ., 
And this the. burden of his song for ever sed 
to be:— 
“Т care for. nobody, no, not I, since nobody cares 
for me." 
Chorus. . 
And:this the burden of his song for ever used 
to be, 
“I care for nobody, no, not I, since nobody s 
‘for me.’ | 


2 

2. Though Crookes at first ИР піу ргезепсе оп 
this earth, . 7f 

"Twas J. ]. Thomson found me—in spite of my tiny 


-He measured first the “е by m" 
. worth; - 
I love J. T in a filial way, for he it was gave me 
birth | 


of my electric 


Chorus. 
But this the burden of my song, etc. > 


. "Twas Johnstone Stoney invented x new electric 
name, 

Then Rutherford, and Bohr, too, and шаре 
brought me fame ; ; 


-They guessed (witbin the atom) my inner and outer 


i -BBIn6, . * 
You'll all agree what they did for me, 
I'll do it for them, thé same | 

У Chorus. , 
But this the burden of my song, ete. 


4. Then "Wilson, known as ‘C. T. R., his camera 

brought to bear, 

And snapped me (and the Alphas 90) by fog-tracks 
in the air. 

We like that chap! 
beyond co ; 

Атын СТА, we'd follow him anywhere ! 

Chorus. 
But this the burden of my`song, etc. 


For а camera snap is а proof 


5. So whether I rest as static charge, or rove in the 
ether free, 
Or whether I settle in nuclear state, perched up on & 
proton's knee, 
Or whether Í spin my quantum yarns, квар 
scopic key 
ГІ love the ‘ "physical all the time, since all of 
'em dote on me.’ 
Chorus. 
But this the burden of.my 
* ] care for nobody, no, not 
E for me." 


for ever xsed to be, 
, since nobody cares 
R. A. S. РАСЕТ. 


' The Cavendish Laboratory as a Factor in a Counter-Revolution. 
Sir Naprer Suaw, F.R.S. 


N° OW tbat Parhament in its wisdom has once more 

‘made the University of Cambridge responsible 
for the teaching of its students, the wheel has come 
round full circle апа we may fairly indulge in a retro- 
spect about the teaching of science. The story may 
begin with 1851, when reforms were introduced largely 
at the instance of the Prince Consort, who had been 
elected Chancellor in 1847. There is an early pencilling 
in Punch, by John Leech; representing the election day 
with & placard of the opposition ' * Boats no Botany." 
It is astonishing how placidly an undergraduate can 
go tbrough his course unconscious of living in a time of 
momentous change. The final statutes for the Uni- 
versity of the 1851 Commission are dated 1858 ; but 
for the first: time, in 1851, the class lists record the 
results of a Moral Sciences Tripos- and а Natural 
Sciences Tripos, both quite new. Previously, d& 
back to 1824, there had been а Classical Tripos; but 
before i851 it was limited to candidates who had 
already obtained honours in the Mathematical Tripos. 
The published class lists of that educational instru- 
ment go back to 1747-48 and form the connecting link 
between the triposes* of to-day and the academic 
system of the Middle Ages when the University was 
paramount. 

In my undergraduate days there were still some 
notable An of that system. Within the structure of 
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the central University building, the таг Шеге 
were a Divinity School, a Law School, and an Arts 
School, each arranged like a court of justice. There 
was a Medical School also; but already it possessed 
& separate building with & museum and dissecting- 


room. 
The schools were o y arranged for the candi- 
dates for honours to foa * their ‘acts’ for degrees 
in the faculties of Divinity, Law, Atts, and Medicine, 
with moderators for judges, proctors for police, and 
University students for the general public. The candi- 
date sat upon his tripos as proporient of a thesis in 
theology, law, medicine, or philosophy, with opponents 
to take sides in a public disputation. That had been 
the medieval plan for deciding upon the relative merits 
of the candidates. Since the beginning of the six- 
teenth century there had been Regius professors in 
divinity, law, and physic, who could act as moderators 
for their faculties. There was also a Regius professor 
of Greek who might have been regarded as dean of the 
general faculty of arts or philosophy ;- but the colleges 
had captured the right of moderation in that faculty 
before the end of -Queen Elizabeth’s reign, and 
moderators were nominated by the colleges in turn, 
according to a fixed rota. 

- The colleges had also assumed responsibility for the 
education of their students in preparation for the final 


i 
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act The University had only to decide the relative 
merits of the candidates from different colleges. It 
accepted for matriculation, without examination, the. 
candidates presented by a representative of a college 
in person. The colleges had their own curricula 
and provided their own teaching upon which they 
based their right to certify candidates as worthy of 
d 








едтеез. 

The college curriculum was still in vogue їп my 
time; it consisted of lectures on classical and mathe- 
matical subjects which were combined in one annual 
examination upon the results of which prizes were 
awarded. The subjects were in fact selected with an eye 
to the University examinations, which at that time and 
developed into a system. Physical science formed 
no part, except in so far as physical subjects were 
included in the comprehensive subject of mathe- 
matics. Е 

It must be remembered that what was called mathe- 
matics m the third quarter of the nineteenth century 
was the direct successor of the arts or natural philo- 
sophy of the schoolmen. Latin was the language of 
the arts, and the colleges taught Latin. There was no 
professorship of Latin in the University until 1869. 
From 1663 there was a Lucasian professor of natural 
, philosophy. Isaac Barrow was the first, Newton the 
second. From 1680 there was a professor of moral 
philosophy. Before the end of the eighteenth century 
there were in addition two professors of astronomy, 
professors of chemistry, modern history, Arabic, botany, 
geology, and natural and experimental philosophy, all 
of whom may have looked to the curriculum in arts 
for their students. 

With the development of mathematics after Newton, 
‘arts’ became concentrated in natural philosophy. 
The Act in the schools gave insufficient scope for 
adequate testing and a written examination was in- 
stituted, which carried off the name of the tripos and 
became the Mathematical Tripos ; but when I was in- 
troduced to it its range was by. no means restricted. 
It included statics, dynamics, hydrostatics, optics 
(geometrical and physical), spherical astronomy, lunar 
and planetary theories, hydrodynamics, sound, waves 
and tides, elasticity, heat, electricity, and magnetism. 
The last three were in a sense new; the University 
had restored the original comprehensive range of 
natural philosophy by adding them as additional 
subjects, and appointed an additional examiner for 
them. James Clerk Maxwell was the first. 


Thus the range was very wide; but the teaching- 


was not coterminous with the subjects named. From 
the nature of the examination, it became limited to the 
mathematical extracts from the original contributions 
of accepted authorities. There were, in fact, in the 
colleges some survivals of an experimental method in 
the shape of an unused skeleton or the residue of an 
Atwood’s machine; but the philosophy and history 
of the sciences were disregarded. I remember an 
example. We had to be examined in thermodynamics. 
P. G. Tait had written a book about it. Tait was a 
first-class talker and disputant; his book has three 
chapters ; the first two were interesting and polemic, 
the third was thumb-nail mathematics. We were in- 
structed to confine our attention to the third—to ‘ cut 
the cackle’ and come to the differential equations. 
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Thereby I am reminded that in the penod from 1865 
until 1875 there was an effervescence of text-books in 
pure and applied mathematics, the like of which can 
never have been seen before or since. They were 
mostly bound in green, and judging from the survivals 
in my own library, the firm of Messrs. Macmillan and 
Co. must have been mainly responsible for the output. 
It was also a period of the greatest exaltation of the 
private tutor, in connexion with which ‘the names of 
Hopkins and Routh will be remembered. Routh had 
an astonishing faculty for enabling pupils to absorb 
the mathematical juice of the great crop of text-books, 
so that the amount of information appropriated in the 
course of three years is now almost beyond belief. To 
those of us who had some experience of practical 
physics and chemistry at school or at home it was an 
invaluable discipline. What it could mean to those 
who had not, I cannot guess. 

Then came Nemesis. The University, or somebody 
else, realised that all this tremendous appropriation of 
the mathematical secretions of the workers in natural 
philosophy without any experiment was not exactly 
healthy. There was indeed a chemical laboratory, 
and the Lucasian professor at the time was an expen- 
mentalist, so was the Jacksonian professor; but prac- 
tical astronomy in my experience was one visit to the 
Observatory to be shown the adjustments of the 
transit instrument and the mural circle—we might 
be asked about those in the tripos, but not about stars. 

The new idea of restoring the rimental study 
of natural philosophy found expression by the Duke 
of Devonshire, Chancellor of the University, in the 
foundation of the Cavendish Laboratory Michael 
Foster had been brought to Cambridge by Trinity 
College about the same time as prelector in physio- 
logy, and a laboratory was found for him some- 
where. 

The early days of the Cavendish Laboratory were of 
peculiar interest. People who have since distinguished 
themselves worked there at their leisure: George 
Chrystal, Sir Donald MacAlister, W. M. Hicks, Sir 
Arthur Schuster, and Sur Richard Glazebrook. There 
were lectures by the professor and more elementary 
lectures by his demonstrator, W. Garnett ; but there 
were no practical ' classes,’ though the Natural Sciences 
Tripos included a practical examination. So the last 
quarter of the nineteenth century may indeed be aptly 
called the age of the practical class in science. Any one 
who visited the University now would scarcely suppose 
it possible that fifty years ago there were no classes in 
practical work. 

It may perhaps be said now that there are too many ; 
and indeed it is scarcely an exaggeration to write that 
the only thing to do with any system of education that 
has become established is to ch it. No plan can 
be permanently successful; at least no scheme of 
examination can be. 

Sir Richard Glazebrook and I made a text-book and, 
as we thought, a very good one. It was designed to 
enable a class of students to inform themselves about 
the physical nature of things by using different aggre- 
gations of the miscellaneous collection of apparatus at 
the Laboratory. 

I sometimes wonder how many of those e 
we had ourselves performed when we descri 


riments 
them 
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nsuch detail. But with the examination before them, 
yur students and their successors have insisted on 
loing them all, and perhaps from their point of view 
:hey were right; but the result is wrong. The ex- 
»erments were designed and described as a short cut 
to something better. 

Nevertheless, the practical work in science, of which 
she Cavendish Laboratory is typical, furnished demon- 


strations not only of experimental physics but also of 
the University’s care for teaching. The example has 
been followed, expanded, and improved until this term, 
under the new statutes, the University has recaptured 
from the colleges the right to teach its students the 
arts, as well as divinity, law, and medicine, а right 
which it surrendered in the spacious days of Queen 
Elizabeth. 





News and Views. 


PHOTOGRAPHS of the ‘ Pithecanthropus skull’ 
recently obtained at Trinil in Java by Dr. Heberlein 
have now been received by Dr. Dubois of Haarlem. 
At the time of the discovery it was positively an- 
nounced to be of the pithecanthropus type, but 
Prof. Eliot Smith has received a cablegram from 
Dr Dubois in which he says, ‘ Photographs received 
show caput humeri stegodon " The second pithec- 
anthropus skull thus turns out to be а pleistocene 
elephant! Much disappointment will be felt at this 
pronouncement, which, however, does not come en- 
trely as a surprise. The information received in 
England from America soon after the first announce- 
ment made it clear that the discovery was not likely 
to prove во important as at first indicated The more 
complete statement of the character of the find and 
the conditions in which it was obtained—it was not 
found 1n stu as at first stated, but was obtained from 
the inhabitants of the village, and it was also said 
not to be a complete akull—pointed to the need for 
suspending judgment on the importance of the find. 
The wide publicity given to the discovery serves to 
emphasise the dangers of over-hasty dissemination of 
news through the ordinary channels of the press 
without effective and well-informed supervision such 
as might be afforded through the medium of a 
centralised scientific news service 


THE RicHT Hon. N&VILLE CHAMBERLAIN, Minister 
of Health, presided at the reopening ceremony of the 
Wellcome Bureau of Scientific Research and the 
Museum of Medical Science on December 8. In the 
unavoidable absence abroad of the founder, Mr. 
Wellcome, Dr C M. Wenyon, Director of the Bureau, 


received the guests. Mr Chamberlain, in the course | 


of his remarks, dwelt on the great advances made by 
medical science in the course of the last century, 
largely due, in his opinion, to the improvement in the 
means of imparting knowledge to those interested 
throughout the world. He considered that the 
motive actuating Mr. Wellcome m founding the 
Bureau was a conception of the two greatest factors 
which help maninnd to overcome the infirmities to 
which all in some degree or other, аге subject; 
these two factors are research and education. Re- 
search is carried on not only at the Bureau, but also 
at the Wellcome Physiological and Chemical Research 
Laboratories ; education 1з subserved by the Museum 
of Medical Science, to, which all interested are wel- 
comed, where, moreover, teachers are permitted to 
give demonstrations to their students. 


бів WALTER FLETCHER, Secretary of the Medical 
Research Council, followed Mr. Chamberlain with an 
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address on ‘ Research and Citizenship.” After 
referring to the admirable scientific work of the staff 
of the Bureau, he turned to the consideration of the 
means by which research has been in the past and is 
at present financed Many brilliant investigators 
have been enabled to pursue their work owing to the 
accident of possessing private means or owing to the 
liberality of some friend or private institution. It is 
only within the last twenty-five years that the State 
has made grants in aid of research work, with the 
establishment of such institutions as the National 
Physical Laboratory 1n 1900 and the Medical Research 
Council (then a Committee) in 1913. Business firms 
have forwarded scientific work in three ways. Private 
fortunes made in commerce have been devoted to the 
endowment of research. Mannufactuiing firms have 
set up their own research laboratones; and although 
the investigators are not always free to publish the 
results of their work, yet the public are indirectly 
benefited by the increased efficiency of the firms їп 
question. Finally, a few firms have adopted the plan 
of setting up research laboratories and leaving the 
workers as free to follow their own line and publish 
their results аз men 1п any university laboratory. In 
Great Britain, the Wellcome Bureau is an example of 
the latter method of endowing research; abroad, the 
work of Langmuir and Coolidge in America and of 
Ssrensen ш Copenhagen has been made possible by 
similar endowments from commercial firms. The 
proceedings were terminated by Mr. Chamberlain 
declanng the Bureau and Museum’ open, and the 
guests then accompanied him and Dr. Wenyon on a 
tour of the halls and laboratones. 


IN an address on ‘International Interests in Raw 
Materials” to the Royal Society of Arts, which 18 
published in the Society’s Journal for November 26, 
Sir Thomas Holland laid stress on the importance, 
for economic as well as military reasons, of making 
a precise estimate of the mineral resources of the 
Bntish Empire А large number of minerals are 
essential for the maintenance of civihsation, and 
many of them cannot be replaced in the functions 
for which they are used. Minerals are wasting assets, 
and their consumption is annually accelerating to 
such an extent that a partial famine for some im- 
portant substances will confront the next generation. 
The United States has recently inaugurated a system- 
atic inquiry into its stocks of essential minerals on 
lines of precision and thoroughness that will leave 
little doubt as to resources avaiable. For the 
British Empire the matter 1s at least of equal im- 
portance. The Mineral Resources Bureau collects 


888 ! 


figures of production -and movement, but that is а 
small part of the problem. To make a complete or 
- gven partially complete survey, private sources of 
information must Ъе `іаррей.. The specialist in the 
course of his professional practice must have acquired 
information which, in. the aggregate, would be. of 





immense value even if the results were published: 


only ав totals for éach' Considerable section of'the 
British Empire. 


On October 27, Dr. R. J. Tillyard, chief of tlie |: 


Biological Department, Cawthron Institute, Nelson, 
New Zealand,.delivered the Trueman Wood lecture 
before the Royal Society of Arts, upon “ The Progress 
of Economic Entomology (with special reference to 
Australia and New Zeeland) '"; and this is published 
in the Journal.of the Society for November r2. Dr. 
Tillyard points out that the main problem of economic 
'entomology i is how to intervene scientifically, in the 
most successful manner, in order to prevent the huge 
losses caused by insects to man's food supply and 
forests. The past thirty years have witnessed an 
immense development of what we may term the 
chemical method of attack, and the technique of the 
latter. has been revolutionised during the last few 
years, particularly in, America. Special reference is 
made to the commercial use of aeroplanes for dusting 
large areas of vegetation, and Dr. Tillyard 

the hope that Great Britain will not be long m follow- 
ing Germany and Ruseia, which have already con- 
ducted promising trials with regard to the possibilities 
of this new line of attack. He deals very fully with 
biological control and ‘emphasises the fact that three 
organisms are involved in the problem, ‘namely, (1) 
the plant, (2) the insect attacking the plant, and 
(3) the parasite or. predator of that insect. Occa- 
sionally we have also to consider secondary or even 
tertiary parasites of the parasite or predator. > 


Tue possibilities of biological control are being 
explored in Australia and New Zealand, and the recent 
very striking success achieved by the introduction of 
the Chalcid parasite Aphelinus тай from North 
America into ‘New Zealand, 'for controlling the 
woolly &phis of apple, is an example of it. The re- 
exportation of this same parasite into Australia 18 
also proving highly beneficial in the latter country. 
' The biological control of imported weeds which have 
во far resisted all other means of eradication is also 
‘discussed. The possibilities of introducing insect 
eriemies of such weeds from their countries of origi 
into lands where ‘the weeds’ have become established 
are worthy of the fullest exploration. Experiments 
of this nature, however, need to be carried out with 

adequate safeguards, under guidance, lest such 
insects turn their attention to cultivated plants' and 
thereby become new evils rather than benefactors as 
onginally mtended. The work that is being carried 
out in Australia on prickly pear control by means of 
introducing Opuntia-feeding insects to prey upon 
‚ that plantis particularly noteworthy. It appears that 
this problem is nearer solution than hitherto by means 
of the biological control exercised by insect enemies 
on this formidable pest. The importance of attempt- 
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ing likewise the cdntrol-of blackberry, gorse, end 
other noxious weeds in -New Zealand through the 
utilisation of certain insect enemies is also stressed 
by Pr. Tillyard, and his scheme for. meeting the 
problem is outlined: . 


. THE League.of Nations’ Committee on Intellectual 
Co-operation has published an important memorandum 
by Madame Сипё, the eminent physicist, on the 
question of international scholarships for the advance- 
“ment o£ the sciences and the development of labora- 
tories. "Madame Curie directs attention to the ever- 
increasing specialisation in the equipments. and. 
programmes of laboratories and the increasingly 
complex: crganisations of their staffs, and urges that 
fellowship and scholarship schemes should be so 
framed as ‘to fit in with and take advantage of these 
conditions. To do so they must have due regard to 
two essential necessities: advanced workers, who 
have already made their names by scientific work, 


-must be given the ‘means of continuing their work; 


all candidates anxious to devote themsélves for some 
time to science must be given a chance of developing 
dheir talents on the sole condition that they. are 
recommended by ‘their’ tutors or have obtained 
satisfactory university degrees. ‘ 
Wira such a scheme, a complete foundation would 
accordingly control scholarships of‘.two grades: 
for research fellows and for probationary scholars 
(two or three times as many). It would, further, 
‘provide grants to laboratories amounting to perhaps 
a quarter of the amount of the scholarships, to 
enable them to meet the increase of expenditure 
resulting from increage in the number of workers. 
Each probationary scholar would be assigned by the 
director of the laboratory to one of the research 
groups in which a vacancy is expected. A research 
fellow would work independently on a subject chosen 


'| by himself with the approval of the director or set 


for him by the director. The memorandum concludes 


: with proposals, which have been adopted by the 


committee, for an inquiry into national and post- 
graduation scholarships and the best means of 
organising a system of international scholarships. 
Lord Balfour’s research sub-committee of the Impenal 
Conference might well devise and provide for financing 
some such scheme-for minimising the obstacles in 
the way of interchange between research workers in 
différent parts of the British Empire and so meeting, 
to some extent, the competition of the magnificently 
equipped and endowed laboratories in the United 
States for the best brains of the Empire. 


IT is surprising that, notwithstanding the advances 
made in recent years in the study of phonetics and the 
methods of recording spoken sounds, there is still no 
agreement as to the form of script to be used in 
reco the spoken languages of India, although 
the question has often been discussed. With the 
example of America before usp it should be possible 
for something to be done. In the United States a 
script has been evolved adequate to meet all the needs 
of recording a group of languages of considerable 
phonetic difficulty. The languages of India should 


DECEMBER 18, 1926] 


NATURE 


889 











present far fewer stumbling-blocks This question 1s 
again raised with special reference to the Munda group 
of languages by Mr. P. О. Bodding in the Journal and 
Proceedings of the Asiatic Society of Bengal, vol. 25, 
part 1, where he 1пёїзїз upon its urgency, now that 
changmg conditions are beginning to affect the 
habits of the people. Не quotes а number of errors 
which, as a matter of practice, arise through ап im- 
perfect method of recording the language, while from 
the scientific pomt of view the importance of an 
accurate method of recording the spoken sounds has 
been greatly enhanced by the extension of the com- 
parative study of linguistics. A question of such 
moment as this would seem to call for action on the 
part of some influential body, such as he Asiatic 
Society of Bengal, before it is too late and these 
languages have been profoundly modified by contact 
with the outer world. 


IN many physical theories—as, for example, in the 
atomic theory of gases or in J. J. Thomson’s cor- 
puscular theory of light—the theory of probability 
plays а leading part In a paper read by Mr. G Е 
O'dell on December 2 to the Institution of Electrical 
Engineers on certain aspects of automatic telephone 
working, this theory is also largely used when discuss- 
ing purely technical matters The problems con- 
sidered were those arising when provision has to be 
made for more than one telephoné call at one time. 
In automatic exchange working, when the caller 
removes his receiver, his ' preselector' hunts for a 
disengaged first selector. On his dialling the first 
digit, the first selector steps up to the corresponding 
level and then hunts until it finds an idle second 
selector. On the receipt of the second digit, the 
second selector rises and searches for an idle final 
selector, which in turn responds to the third and fourth 
‘digits. In addition to the subscriber being actually 
engaged, there are three places in this chain of events 
at which the call may be‘ lost’ or delayed In order 
to discuss the theory, telephone engineers find it 
convenient to define a ‘ telephone traffic unit.’ This 
unit is the average number of calls in progress 
simultaneously during a specified period. It is 
simply a number and has no physical dimensions. 
One of the problems discussed by Mr. O'dell was the 
best method of arranging switching plant to the best 
advantage. This necessitates using the theory of 
probability. Another problem the solution of which 
forms the basis of the design curves in common use 
in the United States is to find the grade of the service. 
This is measured by finding the proportion of the 
traffic lost when a given volume of traffic, measured 
in traffic units, is offered to a definite group of switches. 
Mr. O'üell showed that telephone engineers fully 
realise the help that an advanced knowledge of 
mathematics can be to them. He also developed an 
analogy between ‘‘ tranking’ problems and those 
which arise when discussing the performance of heat 
engines. It is thus shown how one branch of applied 
theory can help another. 


THE present year marks the centenary of thefounding 
of Crelles Journal fur dss reine und angewandis Mathe- 
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matih or Crelle's Journal, the oldest organ of mathe- 
matical research in Germany surviving to the present 
day. Of earher mathematical journals, only the 
French Journal de l'École Polytechnique, founded in 
1794, has enjoyed а longer period of continuous 
publication. The earher volumes of Crelle were 
enriched by papers from Gauss, Abel, Jacobi, and 
Steiner, while many of the more distinguished 
Continental mathematicians have contributed to its 
pages in more recent years. Among Englshmen, 
Cayley, with eighty papers, was the most frequent 
contributor. It is the intention of the editors to 
celebrate the centenary worthily by issuing two 
commemoration volumes (157 and 158) in which will 
be shown, in the true perspective of distance, the 
part played by this journal in developing the science 
of mathematics during the last hundred years. 

Ркок. ] Н. Prrest ey, of the department of botany, 
University of Leeds, is to give a course of post- 
graduate lectures and demonstrations to stydents 
of the departments of botany and bio-chemistry of the 
University of Berkeley, California, during the spring 
of next year. Prof. Prestley will deal with the sub- 
ject of developmental anatomy. His lectures will 
include some account of the work done in the botan- 
ical department at Leeds upon the structure, function, 
and distribution of the endodermis; the structural 
features associated with the phenomena of etiolation ; 
and the problem of phototropsm. Prof H. H. 
Dixon, of Trinity College, Dublin, has similarly been 
invited to lecture at the University of Berkeley in the 
summer months of 1927. c 


A SERIES of violent earth-shakes disturbed the 
Rand on the morning of December 7, and in the 
Wolhuter gold mine there were two rock-bursts 
which caused the death of four persons. The earth- 
shakes seem to be due to the collapse-of the surface- 
rocks over disused mining tunnels In the early days 
of the mines, no earthquakes were noticed in the Rand, 
but in 1905 they began to occur and soon increased 
80 much in frequency that in 1910 & seismograph was 
erected in the Johannesburg observatory. During 
the next fourteen years, 5427 local shocks were 
recorded. It was noticed that they occurred in 
series, and most frequently in the dry season. This 
led to greater care being used in timbering and re- 
filling abandoned tunnels, and during the last two 
years local shocks have decreased in number (Volcano 
Letter, October 3x, 1926, issued by the Hawaiian 
Volcano Research Association). 


Tue seventeenth annual Exhibition of the Physical 
Society and the Optical Society to be held on Tuesday, 
Wednesday, and Thursday, January 4, 5, and 6, at 
the Imperial College of Science and Technology, 
Imperial Institute Road, South Kensington, will be 
open in the afternoon from'3 р.м. to 6 PM. and in 
the evening from 7 р.м. to 10 Р.м. On January 4 
at 8 рм. Prof. E. №. da C. Andrade will reproduce 
with contemporary apparatus a physical lecture of 
the early eighteenth century. On January 5 at 
8 р.м. Dr. C. V. Drysdale will lecture on “ Progress 
in Electrical Instrument Design and Construction,” 
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and on January б at 8 р.м. Mr. J. І. Baird will give 
a lecture on '' Television." Some seventy firms are 
exhibiting apparatus, and in addition there will be a 
group of non-commercial exhibits, including demon- 
strations of famous historical experiments in physics, 
recent research and effective lecture experiments. 
Tickets, which can be obtained from the secretaries 
of related scientific societies or direct from Prof. 
A. О. Rankine, Imperial College of Science and 
Technology, South Kensington, S.W.7., are required 
for January 4 and 5, but on January 6 the Exhibition 
will be open to the general public without tickets. _ 

Tax issue for November 15 of Power Plast Engineer- 
ing contains a short illastrated account of the remark- 
able high-voltage laboratory erected at Stanford 
University, California. The laboratory has been 
erected by the University with the aid of some of 
the big electrical firms to ensure the continuance of 
the research work of Dr. Harris J. Ryan. The main 
building of the laboratory is 173 feet long, 60 feet 
wide, and 65 feet high, and in this are installed the 
six specially designed transformers, each of which is 
rated at 350,000 volts high tension, 2300 volts low 
tension, and each of which weighs 22 tons. These 
have been constructed so that they may be used in 
every manner of connexion for the whole range of 
vol single-phase or three-phase, up to 2,100,000 
volts single-phase and 1,200,000 volts three-phase. 
The work of the laboratory was inaugurated on 
September 17, when before an assemblage of men of 
science & 2,100,000 volt spark was discharged between 
points 20 feet 1 inch apart. 

WE much regret to record the death, on December 
ir, of Sir Wilham Tilden, F.R.S. Sir William, who 
was formerly professor of chemistry and dean of the 
Royal College of Science, London, and emeritus 
professot in the Imperial College of Science and 
Technology, South Kenmngton, had reached the age 
‘of eighty-four years. 

Lorp D'ABERNON has accepted the chairmanship 
of the Industrial Fatigue -Research ‘Board, to which 
he has been appointed by the Medical Research 
Council. Mr. William Graham has relinquished the 
chairmanship of the Board under the pressure of other 


public work, but will remain a metnber of the Board., 


Ir is stated in Science that Prof. J. J. Abel, pro- 
feesor of pharmacology at Johns Hopkins Univermty, 
is to receive the Willard Gibbs gold medal for 1926 
awarded by the Chicago section of the American 
Chemical Society. Prof. Abel's work has been largely 
in the field of glancular extracts; he isolated epi- 
nephrin as a pure crystalline body from the supra- 
renals, and recently he has announced the preparation 
of insulin in crystalline form. 


Ir has now been decided to close the fund raised to 
signalise the long services of Prof. A. С. Perkin to 
science and to the University of Leeds. Prof. A. С. 
Perkin, it will be remembered, has recently retired 
from the chair of colour chemistry and dyeing. Those 
who desire to be associated with the purpose of the 
fund are asked to send their subscriptions to Prof. 
A. F. Barker, The University, Leeds, at an early date. 
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Tue twenty-fifth anniversary of the historic wireless 
experiments conducted by Senatore Marconi between 
the Poldhu wirelees station in Cornwall and St. John’s, 
Newfoundland, which resulted in the transmission and 
reception of wireless signals betweeri the old and the 
new worlds for the first time, fell on Sunday, De- 
cember 12. Senatore Marconi's achievement in 1901, 
only six years after his earliest experiments at his 
father’s house in Bdlogna, Italy, marked an epoch 
in the development of wireless communication and 
firmly laid the foundations of the long-distance 
wireless communication which to-day covers the whole 
world. 


Tue following lecture arrangements at the Royal 
Institutio before Easter next year have been 
announced. The Christmas Course of six lectures 
for juveniles will be delivered by Prof. A. V. Hill, on 
‘Nerves and Muscles: How we Feel and Move," 
commencing on December 28 at 3 р.м. On Tuesdays, 
at 5.15 P.M., beginning on January 18, there will be 
two lectures by Prof. R. Whytlaw-Gray on smokes as 
aerial disperse systems, six by Prof. Julian Huxley on 
problems of animal growth and development, two by 
Dr. G. Shearer on X-rays and the chemical molecule, 
and two by Prof. J. W. Cobb on some properties of 
coke. Thursday afternoon lectures, at the same hour, 
include three lectures by Sir Wiliam Bragg on 
acoustical problems treated by Lord Rayleigh ; three 
by Prof. John Garstang on the progress of Hittite 
studies ; two by Mr. J. Guild on colour measurement 
and standardisation ; and two by Mr Harold J. E. 
Peake on the beginnings and early spread of agriculture, 
Saturday afternoon lectures.at 3 р.м. include four by 
Sir Ernest Rutherford on the а-гауз and their applica- 
tion to atomic structure. The Friday evening 
meetings will begin on January 21, when Sir William 
Bragg will deliver a discourse on Tyndall's experi- 
ments on magne-crystallic action. Succeeding dis- 
courses will probably be given by Prof. E. P. Cathcart, 
Mr. Т. L. Eckersley, Dr. Ernest Law, Sir Josiah 
Stamp, Prof. D’Arcy Thompson, Sir Herbert Jackson, 
Dr. George Macdonald, Mr. E. Hatschek, Prof. 
С. Т. R. Wilson, Sir Ernest Rutherford, and other 
gentlemen. 


We have received the annual report of the Labora- 
tory of the’ Joint Board of Research far Mental 
Disease, City and University of Birmingham, of which 
the late Sir- Frederick Mott was honorary director. 
Determinations of the iodine content of the thyroid 
gland have been made in various conditions, and 
show that septic infection and tuberculosis cause 
considerable variation. Investigations have been 
pursued on basal metabolism in conditions of con- 
scious and unconscious contraction and relaxation 
of muscles, on changes in the central nervous system 
as a result of the administration of hypnotic drugs, 
and on the permeability of the membranes of the 
bram to the bromine ion administration of 
sodium bromide. ' 

THE topographical survey of the colony of Sierra 
Leone is at length to be put in hand. Up to the 
present no satisfactory map of this part of British 
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Africa has been available. A year ago the financial 
position of the country justified the formation of a 
new survey department, of which the first annual 
report has now appeared. It has beer decided to 
aim at a one-inch scale for, the whole colony, which 
will entail тг sheets. A start is to be made in the 
central and southern parts of the Northern Province. 
A school for training native surveyors has been 
started, but in order not to delay the work, trained 
surveyors have been temporarily transferred from 


the Gold Coast. A large scale cadastral survey of, 


Freetown is in hand and well advanced. 


APPLICATIONS are invited for the following a 
pointments, on or before the dates кайшы єй — 
A research student at St. Mary's Hospital Institute 
of Pathology and Research—The Secretary of the 
Institute, St. Mary's Hospital, Paddington, W.2 
(December 20). А research assistant in the Depart- 
ment of Pharmacology of the University of Sheffield, 
to help in an investigation on cancer, and в laboratory 
attendant with experience of physiological or patho- 
logical and chemical technique’ for the same institu- 
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tion—Prof. E. Mellanby, The University, Sheffield 
(December 22). A demonstrator in chemistry at 
Guy's Hospital. Medical School—The Dean, Guy's 
Hospital Medical School, London Bridge, S.E.1 
(December 29). An adviser in agricultural chemistry in 
the University of Manchester, under the scheme of the 
Ministry of Agriculture and Fisherles—The Registrar, 
The University, Manchester (January 20). Lecturers 
in organic chemistry, physical chemistry, and bio- 
chemistry at the Indian Institute of Science, Bangalore, 
India—The Director (January 30). A professor of 
physiology in the University of the Witwatersrand, 
jJohznnesburg— The Secretary, Office of the High 
Commissioner for the Union of South Africa, Trafalgar 
Square, W.C.2 (January 31). A senior lecturer in 
philosophy in the Transvaal Univergity College, 
Pretoria—The Registrar, Transvaal University College, 
Pretoria (January 31). A professor of anatomy in 
the University College of South Wales and Mon- 
mouthshire — The Registrar, University College, 
Cardiff (February 26). А professor of philosophy at 
Armstrong College—The Registrar, Armstrong College, 
Newcastle-upon-Tyne (March 12). 


Our Astronomical Column 


Tue COMET GRICG-SKJELLERUP.—Mr. G. Merton 
read a paper on this comet at the meeting of the К 
Astronomical Society on December 10. The identity 
of the que found by Skjellerup in 1922 with that 
found G: in 1902 was first suggested by 
Oui. and . Mr. Merton has made. it a 
practical certainty. He gets practically the same 
mean motion in 1922 from the observations in that 
year alone (they extended over three months, so the 
value is trustworthy) as by combination with those 
of 1902. The comet is due to return to perihelion on 
May то, 1927; Mr. Knox Shaw is now for 
it with the large reflector at Helwan. It may be 
expected to be found not later than February. It 
approaches within 17. million miles of the-earth in 
June; Comet Pons- еске makes a stil nearer 
-approach (some 4 million miles) near the end of June. 


INTERNATIONAL LONGITUDE DETERMINATIONS.— 
"i J. Jackson gives in the Observatory for November 
шесе ассо d 
longitude сао 1 
m Ora and 

реш а о Mie ie б Algiers, i, and San 
Diego (California) form the principal in, but some 
fifty other observatories are co-operating. The use 
of travelling wire micrometers practically. eliminates 
fo be d equation, and enables longitude differences 
be determined without in of observers. 
ackson obtained star observations on seventeen 
between September 27 and November 1, the 
reversed on each star to 
e Shortt clock has such a 
rate that its error can be interpolated for days 
without star observations. Thirty-four series of time 
are sent out di from five stations; all 


excépt Saigon were regularly received at Greenwich. 


THEORY OF SUNSPOTS.—An im t contribution 
to the theory of suhspots and the sun’s general 
circulation is made by Prof. V. Bjerknes in the 
‘Astrophysical Jowrnal, еш 1926, under the title 
E uu. ушеш! For the details of the 

rag, E ira ce must bo made to the paper in ques- 
at a short outline of the main points may be 
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iven as follows. On the assumption that а sunspot 
15 а vortex барла intensity from the photosphere 
downwards, their temperatures are explained 
from general hydrodynamical and thermodynamical 
principles. 

pes pe T in сона шоа 
accepted temperatures of sunspots an e pro e 
velocities of the gases involved in the vortex. А 


account of this of Bjerkmes' investiga- 
tion was given in NATURE, 27, p. 463. . The well- 
кеа perties of sunspots (their usunal occurrence 


ду opposite magnetic polarities, the 
progresion е а rones towards the equator 
the im year cycle, the ве ne рона cycle 
of 22 years, oto.) are explain ed by making the fo owing 
suppositions of the sun's hemispheres, 
northern and southern, there are two zonal vortices, 
having opposite rotations and surroun the sun 
approximately as parallels. Wherever of either 
vortex rises and cuts the photosphere, a typical 
bipolar pair of ts makes its appearance. As 
part of a scheme of general circulation, these two 
zonal vorticee revolve’ мааа засе та 
of 22 years, being brought the 
surface of the Р-НА in latitudes about 40°, 
progressing equatorwards in the course of 11 years, 
and descending into the interior near the sun's 
equator. The eme of general circulation is one 
demanding а conditión of what is known as stratified 
circulation. 

Renewed in tions &re required on the part 
of observers to determine any possible systematic 
movements which may be shown by sunspots, facule, 
calcium and hydrogen fioccul, and prominences. 
The systematic suggested by the каке Шу 
marie tly too slow to be yeso ficca: mise ibas) oen 

Astrophysical Jowrnal, зз, 80, 1910, where S don 
се e mean wave-length of К, and K, near 
the sun's poles and at the equator for detection of 
systematic movements). 

Prof. Bjerknes' pa кычы. together with 
remarks bearing on the question of obeerved systematic 
motions of spots and facule, by ‘W.M. Н.С.’ and 
“Н. W. N.' in the Observatory for December. 
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Research Items. 


, THE VALUE OF TRADITION.—In the course of adiscus- 
sion of the value of tradition in Polynesian research, 
which ap in the Journal of the Polynesian Sociely, 
vol 35, No 3, Dr P. H. Buck (Te Rangi Hiroa) 
gives some remarkable examples of the manner in 
which Maon traditions are corroborated from outside 
sources, legendary and other. The Maori tradition 
states that their ancestors made voyages between 
the Sandwich Islands and their own Hawaiki or 
Tahiti of the Society group The traditional sailing 
directions from Ahuahu (Oahu, Sandwich Islands) 
to Aotearoa (North Island, N.Z) give a bearing 
south from Maui-tahu and Maui- to Hawaila 
and from Hawaia to New Zealand а little to the 
right of the setting san In Hawanan tradition in 
the directions for the voyage to Tahiti, the North 
Star 1s left directly astern. Further, Maui-tahu and 
Маш-рае are probably the twin islands of Lanai and 
Kahoolawe, Намапап tradition makes Ko-ola-1 
Kahiki the point of departure for Hawauan voyagers 
to Tahiti, and this has been identified as a point on 
JXahoolawe Even more stnking is the evidence of 
the magic calabash — Hawauan voyagers to Tahiti 
on passing the equator lost the North Star and picked 
up the Southern Star On their return they picked 
up the Northern Star and sailed in a north-easterly 
direction. (owing to the prevailing wind) until they 
judged the star was the same height as in Hawa. 

hey then turned and sailed due west, checking the 
height of the star each night, in the early days no 
doubt by eye, but later by the magic calabash ^ Thus 
calabash was fashioned into a primitive form of 
sextant with which the star was sighted on an eleva- 
tion determined in Hawau. An examination of one 
of these calabashes has shown that 1t 1s mathemati- 
cally accurate, the angle being 19°, and Hawaii being 
in lat. 19° N. 


DEFORESTATION AT PUEBLO Bonito.—After six 
seasons’ excavations on the important site of Pueblo 
Bonito in New Mexico, it 1з now possible to arrive 
at some definite conclusions as to the causes which 
led to the gradual decline and final abandonment 
of this once populous centre of prehistoric Pueblo 
culture The population, some twelve hundred 
in number, was agricultural, living on the produce 
of the fields, once fertile, but now barren Accord- 
ing to a Bulletin of the Smithsonian Institution, 
the expedition of the National Geographic Society, 
under the leadership of Mr. Neil M. Judd, archzeo- 
logist of the Smithsonian Institution, in the course of 
its excavations has found an ancient arroyo com- 
pletely filled up which has been traced for a con- 
siderable distance Its original bed was found at a 
depth of 18 feet, and on 1t were fragments of pottery 
made durmg tlie third and greatest building period 
of the Pueblo Further, it appears that the mhabi- 
tants used pine logs to roof the 800 rooms of their great 
dwelling The nearest pine woods are at present 
forty miles away, but evidence was discovered 
that pine had at one time grown in the canyon. It 
may therefore be concluded that the present sterility 
of the soil was brought about by the destruction of 
the pine forests which once surrounded the site, 
baring the soil to wind and water and allowing the 
E rains essential for the crops to drain off into 

e arroyo, which then became wider and deeper. The 
fertility of the fields then became less, and the popu- 
lation decreased owing to migration as the food 
supply diminished, until the twelve hundred inhabi- 
tants had dwindled to a few families. The increase 
in the number of defensive works in each successive 


NO. 2981, VOL. 118] 


building period suggests that marauding raids pocas 
to drive the inhabitants from their homes he 
excavations of 1926 show that there were four main 
periods of construction covering a period of about 
a thousand years. Differences in architecture and 
ру indicate that two distinct populations in 
rendly relation inhabited the site at one time 
Later arrivals of a more advanced culture made 
Pueblo Bonito the most famous and important settle- 
ment of the south-west, but they were the first to 
abandon the site. 


DETERMINING THE SEX OF CARRIER PIGEONS — 
I. Iwata (Jour Coll Agr, Imp Univ Tokyo, vol 73, 
No. 4, 1926) pomts out differences, which enable the 
sex of carner pigeons to be distinguished at various 
stages of growth In very young birds (from the 
time of hatching to the 24th day) the dorsal nm of the 
cloacal opening 18 more developed than the ventral in 
the male, while in the female the reverse i3 the case 
In older birds, after they have left the nest to the time 
of pairing, the wall of the cloaca of the male exhibits 
six internal elevations, whereas in the female five 
elevations are present.and the anus 13 seen close to the 
postero-median elevation In general, too, the open- 
ing of the male cloaca 1з more tightly closed than that 
of the female Іл adult birds (more than six months 
old) the cloacal opening of the male 1s usually penta- 
gonal in outline, and at its centre 1з the anal opening, 
also usually pentagonal The adult female cloaca 
presents a more or less triangular opening, the external 
skin at the postenor border of the cloaca projecting 
into the cloacal space along the short base of the 
triangle. By this time, however, the general арреаг- 
ance and behaviour of the birds 18 usually sufficient 
to indicate their sex Another point of difference 15 
that in birds more than 120 days old the male presents 
a whitish line along the median portion of the dorsal 
side of the beak, between the nasal protuberances, 
which is wanting in the female 


NEMATODES FROM JAPANESE FROGS AND TOADS — 
К. Morishita records (in vol. 1, No. 1, Section 4 
(Zoology), Jour Fac Sci., Impenal Univ. Tokyo, 1926, 
which 18 a continuation of Jour. Сой. Sci., Imp Univ. 
Tokyo) eight species of nematodes found during the 
examination of about a thousand frogs and toads. 
These nematodes include a new species of Hedruns, 
the female of which adheres to the wall of the duodenum 
of frogs and the spiral turns of the eae of the male 
envelop the female; a new species of Spiroxys also 
from thé duodenum of frogs (the genus Spiroxys has 
hitherto been recorded from tortoises); and a new 
species of Spinitectus from the stomach of Rana 
nigromaculata, the four previously known indubitable 
species of Spinitectus having been found only in fresh- 
water fishes of Europe and America. 


GROUPING OF Еокыз IN SCENERY —In а paper in 
the Geographical Journal for November, Dr. Vaughan 
Cornish discusses the conditions of harmonious group- 
ing in natural landscape and illustrates his theme 
from various aspects of scenery by land and ses. 
The reason for rearrangement, or composition, which 
the landscape painter adopts, arises largely from the 
fact that disharmonies of form occur in purely natural 
scenery, and the eyes find perfect satisfaction in the 
landscape only when there is & broad angle of out- 
look free from obtrusive disharmony. г Comish 
points out that the generally expressed opinion that 
purely natural surroundings are always onious 
13 due to the co-operation of the senses From 
descriptions of several mountain views he shows that 
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ranges of the Alpine type provide the finest forms of 
mountam skyline The roughly pyramidal peaks are 
of sufficient size to appear important at the greatest 
distance at which atmospheric conditions allow visi- 
bility On nearer approach, the distant view of a 
row of pyramids gives place, аз a rule, to a pyramidal 
complex bending upwards to a culminating peak: 
yet nearer, this vanishes and 18 replaced by a number 
of visually independent pyramids. The eye always 
finds harmony in the pyramidal form. Other features 
of scenery are discussed in this interestmg paper. 
PLEISTOCENE PLANTS FROM NORTH CAROLINA.— 
The study of Pleistocene plants has not made so much 
rogress in America as in Europe, but Dr. E. W. 
has recently made an interesting and important 
contribution to the subject (U.S. Geol. Survey Prof. 
Paper 140-C, 1926, p. 97) Beautifully ed 
lant remains have been found in three icomico, 
howan, Pamlico) of the five terrace plains which can 
be traced for long distances along the Atlantic coast 
of North Carolina and the adjoining States. The 
ies reco number 48, including two conifers, 
ihe колаш: er being Angiosperms ; rr are classed as 
extinct species new to science, several of these being 
ed by the author as doubtful, but he feels 
confident that two or three are definitely new. The 
most abundant forms are the bald ress, пуег 
birch, beech, various oaks. More than are plants 
living in wet habitats, and may represent elements of 
the vegetation of estuary streams. None of the es 
can be regarded as а definitely northern form, enh 
the terrace deposits contain boulders of considerable 
size which may have been brought down by river ice. 
On the other hand, the present distribution of some 
of the species su ts that the chmate may have 
been somewhat milder than at present. The author 
considers that the present major floristic regions of 
ao aoe vue wies оша at the end 
of the Тегі iod, and he a map illustratin 
his views on кере directions eb оаа 
plant dispersal. 
Upper WiND VARIATIONS —À Memoir entitled 
““ The Variance of Upper Wind and the Accumulation 
of Mass," by Mr. is F. Richardson, Mr. Denis 
Proctor, and Mr. Robert C Smith, vol 1, No. 4, has 
Just been issued by the Royal Meteorological Society 
(price 2s 6d. to non-fellows of the Society). The 
memoir contains a collection of statistical facts 
concerning deviations of wind from its mean The 
distances range from x km. to 100 km., deviations 
so large as or larger than gusts and smaller than 
cyclones. The effect of height on the variation is 
said to be very different 1n different circumstances, 
but on the average it 1s not much changed with 
height Morning and afternoon in summer have 
different variances, that in the afterneon being 
usually much the greater, when the stations were 
II km. or 12 km. apart, but at 28-5 km. separation 
the distinction was not clear. The greater vanance 
on summer afternoons is explained as an effect of 
the increased turbulence due to the decreased statical 
stability of the air. Other values relative to variance 
are giveo, and the memoir is of a high scientific order. 


Recint FUNDAMENTAL Work IN PHYsICS.—lhe 
addrees entitled “ The Last Fifteen Years of Physics," 
which Prof. HR. A. Milkan delivered at the annual 
meeting of the American Philosophical Society in 
April, їз reproduced an Part 2 of the Proceedings of 
the Society for 1926. Sixteen of the twenty-one 
fundamental discoveries of the thirty years fall 
within the last fifteen years, and there seems no sign 
of diminution of the rate of progress in the near 
future. Amongst the more recent discoveries may 
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be mentioned that of isotopes by positive ray analysis, 
that of the excrted atom, P ich Brot. Millikan thinks 
may be the foundation of a new era m science, the 
interpretation of the fine structure of spectral lines 
аз due to changes in quantum numbers, the bridging 
of the gaps in the spectrum between electromagnetic 
and long heat waves and between ultra-violet light 
and X-rays, and the recent discovery that, by as- 
suming every electron has unit angular momentum, 
we get an explanation of doublets to replace that 
previously prowvided.—unsatisfactorily quidam d 
an assumed change of mass of the electron wi 

His own discovery of cosmic rays of enormous 
power hitherto unknown—one of the most important 
and ME EN an all too modest notice of 
nine lines. 


ELECTRICAL CONDUCTIVITY OF CYANOGEN BROMIDE. 
—According to the theory of ‘ pseudo atoms’ put 
forward by Gnmm, it is possible to regard atoms 
үсеш the same total nuclear charge as similar. 

this idea is true, the cyanogen radical is hke the 
sodium atom, and therefore its fused salts should 
conduct electrically. This reasoning led G. Glockler 
to study the electrical conductivity of fused cyanogen 
bromide (mp 52°). Details of the preliminary ex- 
periments and an approximate value for the 1fic 
conductivity are given in the Proceedings of the United 
States National Academy of Science for August 1926. 

HYDRION CONCENTRATION AND PHOTOGRAPHIC 
Emuzsions.—The effect on the sensitiveness of a 
ое emulsion of adding а little acid or alkah 

uring its preparation has long been known іп a 

neral sense, and Messrs S О Rawhng and J. W. 

lassett, of the British Photographic Research 
Association, have be a to find more exactly the 
effect of changing hydrion concentration dE the 


washing and esting stages (Journal of the Royal 
шы Society. November 1926). The range 
of values studied extends from 5 to 9. They 


find that with samples of gelatine having widely 
different photographic properties, and emulsions pre- 
cipitated in the presence or absence of ammonia, the 
photographic sensitiveness obtained after digestion 18 
ше as the hydron concentration 1з increased. 

ith any one emulsion, on prolonged digestion, & 
steady value 1з obtained and maintained for a time 
which is different for each different pH value employed. 
The gram size and appearance seem to be unaffected, 
and in most cases, if digestion is continued long 
enough, the development velocities and shape of the 
c ic curve of the emulsion also are inde- 
pendent of the hydrion concentration during digestion, 


OXIDATION OF PHOSPHORUS VAPOUR.—Ín an ex- 
amination of the oxidation of phosphorus vapour at 
low pressures, Chariton and Walta (284. fur Phys., 
P 547, October 1926) have found that, for a given 
Mad pressure of the phosphorus, there exists а 
definite critical pressure of oxygen below which no 
reaction takes place. They also found that this 
critical pressure was lowered by the addition of small 
quantities of argon, and at the same time the light 
emitted during reaction was decreased 1n intensity. 
As a working hypothesis, the authors assume that 
the critical pressure of oxygen 1з that pressure above 
which each active centre is able to produce other active 
centres. Consequently, the argon atoms added may be 
considered to assist in the formation of active centres 
by means of ‘ collisions of the second kind,’ and hence 
the reaction may proceed in the presence of less 
oxygen. It 1s found that when such centres are pro- 
duced artficially, by electric discharge ог by means 
e а gowing wire, the critical pressure of oxygen is 
ow: : 
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Atmospheric Electricity. 


` 


TH director and staff of the Department of | arithmetic means from two observations separated 


; Terrestrial Magnetiam of the Carnegie Institu- 
Hon of Washington have of late years given much 
attention to atmospheric electricity, and have pub- 
lished several conclusions of much interest, the evi- 
dence for which is contained in the volume before 
us. us, although it includes a variety of other 
interesting matter — magnetic, meteorological, and 
instromental—we shall confine’ our present remarks 
+o the subject of the potential gradient of atm eric 
electricity, a subject dealt with by Messra uer, 
Ault, and Mauchly, especially the last mentioned. 
Perhaps the most remarkable conclusion, due to 
Dr. Mauchly, is that re-stated on p. 402: “ At least 


the greater of the diurnal variation of the 
potential t over the oceans is due to & wave 
which progresses according to universal rather than 
local time... . All potential-gradient observations 


at sea tend to give values which are lower than the 
mean af the day if made in the forenoon of the Green- 
wich ctvil day, and values higher than the mean of the 
day if made in the aftern of the Greenwich day.” 
: e main evidence for conclusion із `а series 
of 24-hourly data from 59 Greenwich days, given on 
рр. :390-391. Details of the actual observations 
ар on pp. 212-265. | 
- Ке naturel way of checking Dr. Mauchly's con- 
clusion would be to group the o tions according 
to longitude. If we do so, taking 30? zones centering 
ively at 0°, 30? E., etc., we find that there are 
y four zones—those centering at 180° E., 210° E., 
240? Е, and 270? E.—for which there are'more than 
four days’ observations. In an element so variable as 
potential gradient, uncertainties are sure to be large 
unless a considerable number of oe is. employed. 
Diurnal variations have thus been calculated only for 
the four zones stated, the ‘days’ available number- 
ing respectively 9, 14, 9, and то. Diurnal variations 
were’also calculated Nut ils A of five days 
from the 270? zone, and y for the whole 42 days 
included in the four zones. Space allows us to 
mention only a few of the details, the hours referring 


to Greenwich civil time. 

È Mean. Mumam, Range, 
mus x Ь sim. h.' s/w. sí». 
180° 128 - 2 112 20 152 40 
210 106 - 3 93 19 136 43 
240 I24 6 roo 15 156 56 
270 133 о тїз 10 165 52 
2708 145 4 тї], I9 194 77 
270b 122 23 IOI 12 160 59 

42 days 121 3 105 rg 148 43 


The inequality derived from the 42 days accords 
with Dr. Маас y's conclusion that potential gradient 
at sea tends to be below the mean in the Greenwich 
forenoon, and the times it gives for maximum and 
minimum, 19 b. and 3 h., are in general accord with his. 
But the 42 days results.refer only to a limited part 
of the ocean, and the results from the different zones 
differ amongst themselves. In the case of the 270° 
zone the results from the two groups of days are 
widely different, and the inequality from the whole 
то days shows a prominent secondary maximum and 
minimum at 12 h. and 14 h. y. 
When we look more closely into the data two un- 
sati features аррейт. About r2 per cent. of 
the hourly values for the 59 days &re.interpolations ; 


for the observations of 1921 the percentage 18 21. In 
the majority of cases the interpolations represent 


1 Researches оё the Department of Terrestrial wol s: 
** Ocean and Hlectne Observations, oiy I" Washmgtan, 
Institutxon of: Wa 


D.C. з Майго the ary nds тўзб. Pp. 
vil 4-430, wrth 15 and зг in the text. A 
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by. two hours, but in other cases they are of a more 
qe character. For example, for ‘day’ 52 
e earliest and latest observations available refer 
respectively to 18 h. on one Greenwich day and to 
13 h. on the next. These appear as'13 h. and 18 h. 
on the same day, and data are interpolated for 14 h., 
I5 h., I6 h., and 17 h. as if this were the case. The 
probable existence of а progressive change in the 
24 hours is neglected. 
The second unsatisfactory feature is the total 
of п.с. . Usually only 24 successive 
hourly values were obtained, ahd it 18 imposaible to 
say what the п.с. change really was. So far as the 
run of the figures enables us to judge, it was usually 
very sensible, and sometimes very . We have, 
for example, the following data assigned to three 
successive hours, 259 |.165, PE 166 | 51, 35 
118, r39| 266; 313, 300| 150. ` each case the 
entries which immediately e and follow the 
vertical line represent ively the latest and the 
earliest of the observations taken during the ‘day.’ 
If the hour E pe the 'day' began was quite 
irregular, and if there were a very” number of 
days, uncertainties would naturally y cancel out. 
But such cancellation cannot be assumed when the 
number of days is limited, and several of the in- 
equalities, the results of which appear above, were 
ap tly seriously prejudiced. 
the case of 210° E. longitude three n.c. discon- 
tinuities lead to an apparent excess of бо т/м at 
18 h. over 17 h., the excess ın the te from the 
whole 14 days being 182 v/m; and two п.с. discon- 
tinuties cause an ap t excess ‘of 157 орм at 
tg h. over 18 h., the excess in the te from the 
whole 14 days being only 92 v/m. us the maximum 
at оша зеш о 14 days may have 
been entirely due to the neglect of n.c. . As 
it 80 һәррепә, these п.с. discontinuities in the case 
of the four zones considered were almost entirely 
confined to the (Greenwich) afternoon. Only one 
serious n c. discontinuity appeared in the (Greenwich 
forenoon. It led on ‘day No. 3 to an apparent fa 
of 98 v/m between г h. and 2 h., and was probably 
responsible for the hour at which the minimum 
occurred in the 180° zone. The effect of this dis- 
continuity is not wholly negligible even in the case 
of the 42-day inequality. In spite of ıt, a remarkable 
feature stands out, namely, a close approach to con- 
stancy ш the voltage from 1 h. to 6 h. G.M.T. Hourly 
means during the six hours vary only between 105:5 
vjm at 3 h. and 108-7 o/m at rh. This su a 


diurnal variation, which is either very small or y 
d dent on local time. 
e results now obtained should not be ed ` 


as apd муг Ыы Dr. Mauchly's conclusions, but they 
unquestionably do suggest that further observations 
on somewhat different lines are wired to justify 
any final conclusion. А term in the diurnal variation 
following universal time i8 not perhaps improbable 
а . The earth's suríace varies notably ш 
erent zones, and there may be regions, 4;g. the 
Himalayas, which exercise & dominant influence on 
the diurnal flow of the air-earth current on land. 
But even if а term depending on universal-time exists, 
there may be even at sea terms of equal or greater 
importance Череп оп uio time. The ideal 
oe pet to investigate the matter properl 
would be to have three similar ships wich edd 
not be non-magnetic—with similar apparatus, observ- 
ing simultaneously at three limited areas about the 
same latitude, the two extrème areas being - about 


DECEMBER 18, 1926] 





180? apart, and the third midway. Each ship should 
observe in succession at each area for a month or 
two, as continuously as possible. In any case, an 
overlap of two or hours should be secured for 
each ' day's ' observations. 

The hon of potential gradient to sunspots has 
been dealt with by Dr. Bauer in varioüs recent papers 
which have been discussed in NATURE. Dr. Mauchly 
refers on pp. 405-406 to the bearing of the ocean 
observations on y diede He says: '' The mean 
values for each 3-month period . . . show throughout 
the years begi g with ur estu tera a 
Or 1917, and then a &nd consistent decrease 
to the end of 1921. is so closely in accord with 
what has been obeerved at land stations, where 
reliable or undisturbed data of required extent are 
available, as to leave no doubt ing the reality 
and universality of this phenomenon” (Lc. p. 405); 
and again: "in all latitudes for which there were 
sufficient observations . . . the mean values observed 
on cruise VI (mean epoch 1920-8) were from 15 to 
20 per cent. lower than those observed in cruise IV. 
(mean 1916:2) ” (Lc. р. 406). These statements 
should, however, be taken in conjunction with the 
following two: '' It should be noted that all potential 

ient values shown in the graphs and les of 

report are of the order of 20 to 25. per cent. greater 
than those given.in the author's earler papers" 
(1.с. p. 397); and “ At that time (1920), owing to vari- 
ous causes brought on the War, there had been 
no final determinations of the instrumental constants 
to be used for reducing to absolute values the results 
of the . . . observations made aboard the vessel” (/.c. 
p.387). Apparently all the obeervational data depend 


on reduction factora got out during ition No. VI., 
апа these are аргын нип to have been 
unchanged since r9r5. ose havi ience in 
these matters may perhaps be oned & doubt 


whether the factors used in Dr. Mauchly's earher 
papers were so much in error as he now supposes. 
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The general subject of sunspot influence is con- 
sidered’ in more detail by Dr. Bauer himself, pp. 
361-384. The following statement (Lc: p. 381) 
embodies his present opinions: ‘‘ The general con- 
clusion from the investigations, based on land and 
ocean reenlts . . . is to indicate with a high degree of 
probability that during the cycle of 1913-1922 the 
&tmospheric potential gradient in with in- 
creasing sun-spottedness by at leakt 20 cent. of 
its mean value for the cycle between de of 
minimum and maximum sun-spottedness. dc ваше 
statement applies with to measures of the 
diurnal variation and of the annual variation of the 
potential ient" These conclusions are based 
on the results obtained by the Carwegis at sea and 
on the published data of the Ebro, Eskdalemuir, 
and Kew observatories. The methods emplo 
seem practically the same as in Dr. Baner’s earlier 
papers on the subject. No notice seems to be taken 
of the criticisms which have ap in NATURE, 





. and no further vindication is supplied of the omission 


of the reeults from Potsdam, which gave & small 
decline in potential gradient with increased sun- 
ttedness. The reason assigned for MARO 
tsdam is alleged uncertainty аз to the uction 
factor. But uncertainty on this ground has been 
denied by the Potsdam authorities, and it seems 
scarcely likely a priori to have been more serious than 
in the case ot the ocean obeervations which Dr. Bauer 
seems to have no doubts about. 
As considerable use 18 made of the amphtudes and 
phus es of Founer coeffücents by both Dr. 
uer and Dr. Mauchly, it may not be amiss to point 
out that thé calculation of these coefficients from 
data in which large n.c. exist and have not 
been eliminated is unsa ry from the mathe- 
matical point of view. Unless the п.с. is v 
small as compared with the daily range the effect of 
its neglect may be serious, especially in the case of the 
waves of least amplitude. C. Снвкк. 


The Formation of Lactic Acid in Muscle. 


VERY im t advance in our-knowledge of 

this fun ental has been made by 
Prof. Meyerhof in continuation of his well-known 
researches on the subject. Last January he announced 
(in Dis Natsrwissenschafien, 14, Heft то) that he had 
succeeded in the enzyme msible for 
the production of lactic acid from carbohydrates in 
muscle, and gave an account of its properties. He 
has now carried matters a i kage (Die Natwr- 
wissesnschafton, 14, 32) and has able to penetrate 
much more deeply into the mechanism of the change. 
The enzyme, obtained by extracting «he finely 
divided muscle with isotonic potassium chloride 


solution at — 1? to ~ 2° and then centrifuging, readily . 


forms lactic acid from starch and glycogen at a rate 
about two-thirds of that of the spontaneous formation 
of the acid in minced muscle. It is separated by 
ultra-filtration into a heat-labile inactive residue and 
a stable. filtrate—-the previously known coenzyme— 
which reactivates this residue. The coenzyme can 
be obtained ether from, muscle or yeast, and its 
addition .greatly increases the amount of lactic acid 
producible from an excess of glycogen. The hexoses 
and the disaccharides are scarcely attacked, whereas 
lactic acid is freely formed, and at nearly the same 
rate, from glycogen, starch, and various degradation 
products of starch. | 
Hexosediphosphoric acid, the monophosphoric ester 
Obtained from ıt by hydrolysis (Neu ), and 
the isomeric monophosphoric ester fram juice 
(Harden and Robison) are all attacked. is decom- 
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position of h horic acid into equivalent 
amounts of lactic acid and phosphoric acid is, however, 
independent of the presence of the e which is 
necessary for the decomposition of gl n and starch. 

The producton of lactic acid, ether from glycogen 
or glucose, is preceded by the formation of a hexoge- 
phosphoric acid, and the reason why glycogen is the 
more easily acted on appears to be that а reactive 
hexose 1s formed from it which is more readily 
esterified than glucose 1n its stable form. 

Meyerhof, hoping to be able to accelerate the action 
on the hexoses, turned to yeast—that store- 
house of payee eee i d met with aston- 
ishing success. y precipitating autolysed yeast with 

о per cent. alcohol he obtained a new activator— 
erent from zymase, coenzyme, and insuhn—which, 
when added to the mixture of muscle enzyme and the 
hexoses, increases the rate of lactic acid formation 
until it amounts to several times that of its production 
from glycogen and то times that of the spontaneous 
оше Бш s &cid in minced muscle. The 
ecomposition , оп the other hand, is 
scarcely affected. СЕ 

At the same time the esterification of the phos- 
phoric acid 18 still more accelerated, and the result 
18 that during the first 15-30 minutes there 13 a rapid 
accumulation of hexosephosphoric acid, which con- 
tinues so long as both hexose and íree phosphoric 
acid are present. - The rate of production of the acid 
then falls rapidly, and is followed, when the supply 
of both hexose and phosphoric acid is exhausted, by 
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a stage in which a slow uction of lactic acid and 
hosphoric acid in equivalent amounts takes place. The 
hexosephosphoric acid formed is approximately equiva- 
lent in amount to the amount of c acid produced. 
This state of affairs presents, as will be seen, the 
most complete anal to what occurs in alcoholic 
fermentation, with the difference that in one case 
the product is lactic acid and ın the other alcohol 
and carbon dioxide. There is the same great 
acceleration in the rate of the reaction, accom 
by tbe accumulation of hexosephosphoric acid, the 
same drop in the rate when the free phosphoric acid 
is exhausted, and the same succeeding slow rate of 
change. As in the case of alcoholic аана. 
fructose reacts much more y than glucose. 
There seems to be no doubt that the same fundamental 
change is in progress in the two cases. z 
Meyerhof eves that the hexosephosphoric acid 
roduced is converted whilst s» statu nascendi unto the 
fal producta—lactic acid or alcohol and carbon dioxide 
(or some precursor of these) and phosphoric acid. 

As, however, the rate of esterification is greater 
than that of decom ion, some of the phosphoric’ 
ester becomes stabi in the less reactive form in 
which it can be isolated. 





A Royal Collection of Scientific Instruments. 


Ачу interesting historical document is described 
Mr. Ro S. Whipple in-'' An Old Cata- 
logue КА what it tells us of Scientific Instruments 
and Curios collected by Mace Charlotte and, King 
George III.” (Reprinted from the Procesdsngs of the 
пке tical Convention, 7926. Part 2. The catalogue, 
which has been preserved at the ew Obeervatory, 
i Io RUN qeu он A repro- 
duc on of the first раве of the catalo ven, the 
lete совае (319 entries), an talogue 
dr гене by ыле ie pd " (77 uides being 
nated as an & e 
5 Whilst the fret catalnene ИВ canted wholly to 
scientific apparatus and instruments, a A propor- 
tion being of the educational = teachin ee the 
ts’ are mainly of the ‘ кош 
including such objects as ‘a died cet cat,’ ‘а earth in 
spirits,” 'fosils from Virginia,’ ‘two Batavia rats,’ 
“two spiders from Bardadoes,’ etc. In the latter 
list the names of the distinguished donors are given. 
uu pas the contents of the collection, 
Whipple an eaten of the foundation of 
the Fangs О tory at "Kew for the purpose 
of spect 8 the transit of Venus ın 1769. me of_ 
the instruments included in the catalogue were е 
in the one and ie al Pode oe 
in the Lib: о 8 паоп er 
Баш РСН obrera Кер are pu ed, 
it is believed for the first time. King George II. 
acted as an assistant during the observations. Queen 
Charlotte and the: Princes Ernest &nd George of 
Mecklenburg-Strelitz were present, and others 
ре were Cok Rev. Geo. Wollaston, 
hen Rigaud, Justin and Benjamin Vulliamy, 
а. Sisson, edi John Cuff. | y 
Full details are given of the instruments used and 
of the observations made. It 18 in to read 
that “ His M o Tle aaa 
tion with a s Reflecting Telescope, magnifying 
Diameters 170 Times, was the first who'saw the 
Penumbra of Venus touching the Edge of the Sun’s 


e 


Disk.” There is a note afterwards to the effect that 
“hig Majesty thinks he saw it before he gave his 
Signal te Doctor Demainbray, who attended at Pi 


Regulator. And that Mr. Sisson (fearful of gi 
false Alarum) waited an Instant before he caused 
Cuff to ring the BelL" ` 
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In the intact yeast cell and the natural muscle 
there is no accumulation of hexosephosphoric acid, 
“ probably because, as the result of an accurate co- 
ordination, the whole of the labile ester produced is 
fermented, апа not only about one-half of it, as in the 

This lanation scarcel f 

п accounts for the approxi- 
mate шш between the amounts of hexose 
decomposed and converted into the stable ester, and 
there 1s doubtless more yet to be learned on this 
point. i 

The similarity established _by Meyerhof be- 
tween the pedem of carbohydrates in muscle and in 
the yeast cell is seen to be much closer than has been 
believed. The remarkable phenomena accompanying 
alcoholic fermentation are now duplicated in fuo а 
of lactic acid production, and it may reasonably be 

that most of the fermentative decompositions 
of the shgars will be found to be initiated in а similar 
manner. 

It is a great achievement to have pushed the 
analysis of the production of lactic acid so far, and 
further results of this hne of investigation will be 
awaited with the кене interest. 

ARTHUR HARDEN. 


The collection of instruments and ap tus as 
spror M the Queen's Catalogue, with other objects 
acquired, remained as a national collection 

in the Kew Observatory until 1841, whén the Govern- 
ment decided to discontinue the maintenance of 


and the 
consequent distribution of the collection to various 
institutions and individuals. 

Some of the jnstruments and ap tus which went 
to кч College, with а MEA t''they should be 
iens er as a whole” forming Hie George ПІ. 

, are described and illustra The present 
ч нү of some of these, as well as of instruments 
which went to other institutions, &re given. 

Of the instruments included 1n the Catalogue, 

haps the known to the general public are the 

e eight-feet mural Greet by Jeremiah Sisson, 
the observatory clock by FUE ite Vulliamy. 
"These have been exhibited for many in the 
Science Museum at South Kensington. the tranmt 
instrument, which went to Armagh Observatory, 
only the object and the шо ашу stand for 
hftmg and reversing the telescope are still in existence, 
the object-glass реша. used at present for testing 
planes. The lens some of the five-feet 
ee sector in dome,” as well as the six-inch 
(probably that used by the King in 1769) 

mee made by Short ГА 1745, аге still preserved at 


evidence of the 


Mr. AMT Whipple gives in 
uable old micro- 


circumstances in ыс ode e 
scopes were e late Sir Frank Crisp 
from the Сосо ПІ. Museum. The King's College 
authorities, though aware of the reet historical value 
of the instruments, agreed to transference only 
after much pressure, and “having been given the 
assurance that the Crisp collection was destined for 
the nation.” Mr. Whipple adds: ' The fact that 
the assurance was not illustrates the im 
ance of en instruments or other objec 
historical'interest to a National Museum.” 

Since this in and valuable : paper was read 
at the Optical Convention last April, ш. 
collection, which was then still at King’s College, 
has been transferred on loan to the Science Museum. 

Е D. В. 


the 
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University and Educational Intelligence. 


CAMBRIDGE,—À valuable bequest of works of art, 
including a collection Of the finest Italian majolica, 
has been leff to the-Fitrwilliam museum along with 
10,0004., as an endowment for the purchase of works 


of art, by the late Right Hon. Е. Leverton Harris, of 


Gonville and Caius Co . ` 

Dr К. К. Marett бав боой appointed to the Frazer 
lectureship ın anthropology. Я = 

It is proposed to a ea the examinations for the 
diploma in horticultural science, it having proved ım- 
practicable to acquire adequate facilities for theteaching. 

Mr. E G. D. Murray has been elected to a re- 
search fellowship at Christ’s College. 

SypNEY —The followmg appointments are an- 
nounced: Mr. John Anderson (Edinburgh) to be 
Profesor of pruden y in succession to the late Prof. 

. Muscio; Dr. W. S Dawson, of the Maudsley 
L.C C. Hospital, Denmark Hill, London, to be professor 
of сылу in succession to Sir. John Macpherson ; 
Mr. H. Finnemore (Guy's Hospital Medical Pond 
ба pP тина in pharmacy а succession to Mr. S. H. 
Stroud; Dr . Iredale, of “Armstrong College, 
Newcastle-on-Tyne, to be lecturer in chemistry, in 
succession to Prof J. A. Schofield. 


Tue University College of North Wales, Bangor, 
announces in its Calendar for 1926-27 the opening of 
new War Memorial ке all the Mens 
departments, excepti appli ectricity. i 
development was rendered le by the help of 
the Council of the North Wales Heroes’ Memorial 
Fund, the total subscriptions to which, including 
an initial gift in 1917 of 20,0007. by Sir R. J. Thomas, 
amount to nearly. 100,000}. The in 1 histo- 
rical summary given in the preface to the endar 
recalls the remarkable unanimity with which all 
classes of the community contributed to the estab- 
lishment of the College forty years ago. Never 
before, it says, in so short в , have so many 

ns, either in England or in Wales, subscribed 
wards a movement for the promotion of er 
education. In the first twelve months more 
30,000} was subscribed by nearly 8000 donors. The 
total sum subscribed towards the College since its 
establishment ig 407,735. Опе of the two main 
types of appro schemes of study for the B.A. 
(pass) degree is known as the scheme of civic studies, 
general aim of which is to emphasise the more 
definitely humanistic side of the subjects in the arts 
curriculum and cultivate a more intelligent apprecia- 
tion. of national life. 

Tue directors of the Commonwealth Fund of New 
York City, which was founded in 1918, awarded in 
1925 and 1926 a number of Commonwealth Fund 
Fellowships to British graduates for study ш selected 
American universities. Entries last year numbered 
178, and the committee of award states that the 
general level of attainment was higher than that 
of 1925. A maximum of twenty ора 
awarded each year, and candidates must be of British 
birth who are domiciled in Great Britain or Ireland, 
and less than thirty years of age. Personality, 
health, and character are taken into account as well 
as intellectual ability. With the exception of purely 
clinical work in medicine, which is not considered 
likely to be promoted By the type of travelling fellow- 
ship offered, there is no limitation as to subject of 
study. In 1927, for the first tinie, the committee 
of award will be em to appoint three “ Extra 
Fellowships," which ‘are intended for candidates 
from Bnitish Dominions who have studied in British 
universities or such as hold appoimtments in Colonial 
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administrative or educational servici The annual 
value of a Commonwealth Fund fellowship is about 
боо. Further information can be obtained from the 
ae. of the Committee, Commonwealth Fund 
Fellowships, 50 Russell Square, London, W.C.i.; 
epee ous on the prescribed forms must be com- 
pleted and reach him by February 19. 

THE report of Battersea Polytechnic for 1925—26, 
though registering a~slight increase in comparison 
with the p years record of work done, 
directs attention to the fact that its valuable plant 
would be more fully utilised but for the raising of 
the fees residents of Surrey (Wimbledon and 
Croydon), owing to which the technical college has 
suffered a continuous decline in the number of its 
day students since 1920-21. Judged by the list of 
academic honours gained in 1925—26, the Pol 1C 
has achieved very considerable ‘success in the field 
of higher education in science. It includes three 
doctorates, three d of M.Sc., and twenty-five 
B.Sc. In the Chemistry Department а substantial 
amount of original research work was done, and led 
to the three doctorates and to the Meldola medal 
awarded by the Institute of Chemistry. Among the 
subjects in which there are specialist courses in this 
Department are paper testing apd making, chemical 
engineering, soaps and detergents, mineral oils and 
waxes, catalytic hydro tion and шу con- 
Stituents of plants. e Department of Hygiene 
and Public Health, which trains candidates for such, 
posts as health visitor and sanitary i r, has 
expanded largely in the past three years, as has like- 
wise the Training College of Domestic Science, now 
the largest of 1ts kind ın Great Britain, which sends 
out teachers and organisers to all parts of the Empire 
and to foreign countries. For some time past all 
day students, in whatever d ent of the Poly- 
technic, who have satisfactorily completed the full 
course, have obtained employment. | 

“UNIVERSITY extension ” in the United States 
includes (x) instruction in iculture and home 
economics provided with the aid of Federal subsidies 
through the land-grant colleges, and (2) very varied 
&chvities of universities and coll in other fields 
to which the name “ General University Extension ” 
has been applied. A on this latter group of 
activities by the Dean of Extension of the University 
of Texas has been published by the Bureau of Educa- 
tion' as Bulletin, 1926, No. 5. The progress of 
extension of leading universities impels the writer of 
the report to the conclusion that ''before many 
decades have &ll Americans, both old and 
young, will have the advantages of ау берер) 
and university service at their very doors." dent 
Birge, of the University of Wisconsin, the pioneer m 
America in extension work, holds that it 18 essential 
.not only for individual progress on the part of students, ' 
but equally “as a means of preventing the crystallisa- 
tion of social groups." Among the extension activities 
which have shown exceptional development in the 

two years are radio courses. It has been proved 

at courses of instruction in” fore languages, 
social sciences, etc, can easily be p by ts 
method, which combines the lecture with written 
reports. One university enrolled 1636 radio 
course students belonging to more than half the 
States and to Canada, the enrolment fee being 
one dollar, and entitling the student to receive 
mimeographed study material. Some of the other 
branches of extension work are described as com- 
munity drama, home-reading courses, graduate 
medical lectures, labour education, community insti- 
tutes. The total number of students enrolled 1n éxten- 
sion and correspondence courses 1n 1923-24 W88 141,000. 
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. Contemporary Birthdays. 


December 17, 1853. M. Émile Rouz, For.Mem.R.S. 
December 17, 1861. Mr. Edward Heron-Allen, F.R.S. ` 
December 18, 1856. Sir J. J. Thomson, O.M., F.R.S. 
December 19, 1852. Prof. A. A. Michelson, For.Mem.R.S. 
December 20, 1876. Dr. Walter Sydney Adams. ' 
December 22, 1862. Dr. Vaughan Cornish. UO 


Director of the Pasteur Institute, Paris, a foreign 
member of the Royal Society of London, and ley 
medallist, Dr. Émile Roux was born at Confolens. 
Early in his career he worked in Pasteur's laboratory, 
and in the course of time became his collaborator in 

thological research. In 1889 Roux delivered, on 
behalf dt M. Pasteur, whose health did not allow 
attendance, the Royal Soclety’s Croonian lecture, on the 
subject “ Les Inoculations entives.'' 

Mr. E. HERON-ALLEN is & Londoner, and was 
educated at Harrow. He has writtén many papers 
on the Foraminifera, including one published n the 
Philosophical Transactions (1915), entitled “ Bio- 
nomics of the Foraminifera.” In 1916-18 Mr. Heron- 
Allen was president of the ош Microscopical Society. 
He has done original work In many departments of 
natural history, and is, in addition, an authority on, 
eee он iss born e гиеш, Germany. 

tering an калша at the U.S. Naval Асад ; 
he joined the Nautical Almanac Office, Washin c 
dE he ше at | е Cee of À, 

berg, an e pod ue, Paris. 
From 1889 until 1892 he was professor at piri at 
Clark University, Worcester, usetts, leavi 
Хо become professor and head of the Department di 
Physics in the Univeratty of Chicago. А foreign 
member of the Royal Society of London, he was 
awarded the Copley medal іп 1907. Їп that year he 
was also Nobel laureate in phymcs. Prof. Michelson 
was в pioneer in the construction of interferometers, 
and his optical inventions have rendered the 
reproduction of accurate metric standards, which’ are 
now widely used. He has received many foreign 
recognitions ; ‘he is Hon. Sc.D., cas a and ап 
associate of the Ro Astronomical ety, which 
awarded him.its gold medal in 1923. . Michelson 
was added to our roll of “ Scientific Worthies " in 
NATURE of January 2, 1926. $ 

Dr. W. S. Apams was born at Antioch. He was 
sent to Dartmouth College, Hanover, U.S.A., and 





afterwards to the Uni ty of Chicago. Appointed 
an assistant at Yerkes Obeervatory, he removed in 
1901 to fill a similar post at Mount n Observatory, 


California, becoming Director in 1923. A member of 
the National Academy of Sciences, Washi n, he is 
one of es . The Royal Astronomical 
Society a ed Dr. Adams its gold medal in 1917 for 
his investigations in stellar spectroscopy. Last year 
his observations on the spectrum of the com on of 
Sirius enabled him to confirm E:nstein’s зз Таты of 
the Уе з displacement of lines, and 
also Eddington's calculations of the very high density 
of white dwarf stars. . 

.. Dr. VAUGHAN Совмізн, a zealous geographer, was 
born at Debenham, Suffolk. He was educated at 
St. Paul's School and the Victoria University, Man- 
chester- In 1900 the Royal Geographical Society 
allotted him the Gill Memorial A for extended 
researches on sea-beaches, sand-dunee, and wave-form 
in water. President of Section E (Geography) at the 
Liverpool meeting of the British Association in 1923, 
he gave an addrese on the British Empire ed as 
a maritime organisation. Не is the author of '' The 
Great Capitals: an Historical Geography "' (1923). 
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Societies and Academies, 
LONDON. 


Optical Society, November x1.—] W. T. Walsh and 
W. Barnett: The effect of tly selective absorption 
in the paint used for р еіс in tors. А 
sensibly non-selective internal coating for photometric 
integrators is very difficult to produce and still more 
difficult to maintain. When lamps of different colour 
temperatures are compared in an integrator with an 
internal coating which shows selective tion in, 
say, the blue,-the values of candle-power obtained 
for the lamps of lower colour temperature will be too 

h, and vice versa. A simple method is given for 

alculating the magnitude the effect for sourcee 
having & spectrum & to that of & black 
body. In work on normal type lamps, to an 
accuracy of т to 2 per cent., a quite noticeable colora- 
tion of the-Hght may be produced by tbe sphere 
(either on account of paint or window А узгар Ог 
both) witbout the neceesity for making any 
to the measured values of candle-power.—Conrad 
‘Beck:' An accurate method of ascertaining the 


position of the focal point of an cal system. The 
method consists essentially in a diapbragi 
With two slit apertures e object- to 
tested, the directions of the slits being at 

to one another, and finding the position where the 
images form a symmetrical cross. Results of 
measurements by this method of the zonal aberrations 


of apochromatic microscope object-glasses are given. 


PARIS. 


Academy of Sciences, November 15.—Georges 
Perrier: The regular triangulation of Morocco. .Out- 
line of geodesic work done in Morocco since тото, 
with map.—F. E. Fournier: Effects useful or 
detrimental to the velocity of ships.—Charles Moureu, 
Charles Dufraisse, and Marius Badoche: Autoxidation 
and antioxygen action (XX.). "Catalytic actions 
of a new series of nitrogen compounds. 
observations on the nitrogen compounds. Details of 
the study of the catalytic pro ies of thirty-seven 
new nitrogen compounds.—H. Douvillé: The marble 
of Sarrancolin and of ы in od Ты 
Pyrenees.—]ean Baptiste Senderens an ean 
Aboulenc : ie esthetician of the hydroaromatic 
alcohols. созе heated with 2 per cent. 
sulphuric concentrated or diluted) does not give 
букш oxide, but & mixture of cyclohexene and 
its polymer. Similarly, a mixture of cyclohexanol 
and a ke alcohol fails to give & mixed ether. On 
the other d, the hydroaromatic alcohol and an 
aromatic alcohol under the.same conditions gives a 
mixture containing benzyl ether and the mixed 
ether.—Camille Sauvageau: The development of 
Colpomenia simuosa.—A. Calmette, J. Valtis, and M. 
Lacomme: The intra-uterine ‘transmission of the 
tubercle virus from mother {о infant. In the course 
of some grave tuberculous infections, the passage of 
the tubercle virus from mother to fætus during 
gestation is less ex nal than has hitherto been 
sa —Bertrand Gambier: The deformation of 

and the method of Weingarten.—E. Goursat : 
Observations on thé preceding communication. 
Potron: The fundamental theprems of the theory of 
finite continuous ups of transformations.—R. 
Wavre and A. Bru : A continuous transformation 
and the existence ашса pu Delsarte : 
Rotations in functi ——E. 
À theorem on шокта funciona. Saks: The 
differentiation of the area of surfaces. —G. Vranceanu : 
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Non-holonomial —-]ean Chazy: The field of 
gravitation in the interior of a hollow sphere in 
rotation in the relativity theory—H. Beghin and P. 
Monfraix: The realisation a dam zenithal 
tic com —R. Swyngedauw : e alippin 

ot belts.—]..P. Safy: The influence of prolon 
maintenance, at a red heat, on the resilience of some 
metals used for exhaust valves. Measurements of 
тевШепсе of four samples of chrome-steel of different 
composition are given. These steela had been sub- 
mitted to a temperature of 600? (in one case to fer id 
for varying periods (maximum twelve weeks), те 
taking the measurements. Ап austentitic chrome- 
nickel steel retained в cally constant resilience, 
even after twelve w and at 850? C. This steel 
is markedly superior to other steels for use in valves 
of interzal combustion engines.—R. Maret: The’ 
formation of liquid jets.—Robert Lévi: The theory 
of universal and discontinuous action.—Sauger : 
Energy extensions of the Newtonian potential.—A. 
Guillet: The value of the constant. of time most 
favourable to the: direct electrical maintenance of 
an oscillatory movement.—-L: Caignard: The varia- 
tion of the‘ dielectric constant of benzene with 
ш The high frequency oscillations used in 

e measurements & wave-len of 6425 metres, 
the electric field applied to the dielectric 650 volts 
per cm., maximum pressure, 22 atmospheres. At 
constant temperature the dielectric constant is а 
linear function of the .—G. Gamow: L. de 
Broglie’s theory of waves of phases.—C. Mihul: The 
structure of the spectrum o en of the second 
order.—D. K. Yovanovitch and Al. Proca: The slow 
praya of коны E EEE Lecat: Azeo- 

pism, icularly of bi systems with closely 
кушу, за uut An attempt to 
measure the у of two substances to form а 
mixture of constant boiling point, with special 
reference to the chemical nature of the two con- 
stituents. Numerical data are given for twenty- 
eight pay mixtures forming constant boiling 
tmixtures.—F. M. Ostroga: Chrome-cobalt steels. 
From the point of view of the influence of the tempera- 
ture of heating and velocity of cooling on the con- 
stitution of these alloys, the chrome-cobalt steels 
show a sensibility at least equal, if not superior, to 
that of chrome-nickel high-speed steela.—J. Cournot 
and R. Pages: Studies ot the viscosity of copper and 
its alloys.—E. Tassilly and К. Savoire: The 


hotometric determination of nitrites and nitrates. 


diphenylamine sulphate. With the mstrument used 
Féry spectrophotometer) the useful range is 
m от to s milligrams of N,O, with a possible 
error of o-1 mgm.—J. A. Le Bel: The stereochemistry 
of the ethylene derivatives. The imental results 
in a recent note Dufraisse and Gillet afford a 
confirmation of the theoretical views of the author.— 
Lespieau and Deluchat: 1,7-Octadiine. This h 
carbon, HC: C- (CH4,,—- C: CH, has been isolated, 
starting with dibromobutene, and its compound with 
Silver nitrate .—E. Raguin: The presence, 
to the north-east of Vanoise, of schists assimilable to 
those of the Tertiary Fhysch.—Octave Mengel: An 
apparent analogy between the Alpino-Dinaric and 
Pyreneo-Iberic border. Common origin of the Alpine 
and ancient ean lakes.—L. Picard: e 
Cenomanian of Carmel (south-east of Hatfa)—Henri 
Coupin: The róle of fleshy pericarps.—E. Chemin: 
A new species of Colaconema on Asparagopsis 
lawifera.—Renó Souéges: The embryogeny of the 
Papaveracez. The development of the proembryo 
in Papaver Rhaas—E. Chemin and К. endre : 
Observations on the existence of íree iodine in 
Falhenbergia Dowblatsi. Free iodine has been found 
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by M. Sauvageau in F. Dowbletis collected at Guéthary 
and at Cherbourg. The authors have examined 
Specimens from Brest and from Glénans, but no free 
lodine could be detected. Weak acids, even carbonic 
acid, set free iodine, which hence would appear to 
be present^as a labile compound other than iodide. 
O. Munerati: Observations on the seed yield of 
beetroot in the first year.—Lucien Daniel: Inter- 
mittent heredity in the Jerusalem artichoke.— 
Adrien Davy de Virville: The influence of sub- 
mersion on the mode of development of a moss: 
Aulacomnium androgynum.—]. Dubar and С Thieu- 
lin: An attempt at the determination of the static 
refrachon of the eye of the dog and cat.— Mme. 
Marre Lwoff: A mode of asexual repro- 
duction in a Hydra of the family of the Tubularide. 
—Louis Roule: The di ts of Orcynus . 
thynnus (or Thunnus ) in the western basın of 

the Mediterranean.—L. Lutz: The soluble forments 
secreted by the Hymenomycetes fungi: simple 
antiory, &ctions.—V. Omeliansky and Mile. M. 
Копопой: А method of culture of the bacillus 
causing the retting of flax.—N. Bezssonoff: The 
true specific régime of experimental scurvy. Heated 
milk contains an appreciable proportion of vitamin 
C, and this is the cause of its varying effects on 
guinea-pigs. An alternative diet 19 su which 
gives more definite results.—L. Ambard and F. 
Schmid: The treatment of respiratory syncope by 
e carbon dioxide. An arrest of respiration 
in & dog produced by a dose of chloralose, on 
which artificial respiration was without effect, was 
immediately removed by causing the animal to 
inhale a mixture of air and carbon dioxide. It is 


suggested that in many this method possesses 
advantages over хто siration 
VIENNA. 


Academy of Sciences, October 21.—4À. Kailan: 
The chemical effects of the penetrating radium radia- 
tion. The rays from rro ШИНА of a radium pre- 
paration were passed through 1mm. of glass and 
allowed to act for more than тооо hours on uric acid, 
on pyridin, on anilin, on nitrobenrol. Shght changes 
were noticed.—F. Holxl: acids and bases in 
non-aqueous solution. Conductivity measurements 
were made.—S. 1. Mayr: Free albumin crystals in the 
endosperm of the seeds of Loranthus swropaews.— 
R. Weiss and W. Knapp: Triphenylmethanes the 
benzene rings of which are interconnected.—S. Loewe 
and E Spohr: Detection and determination of con- 
tents of the female oestral hormone in the female 
organs of the vegetable kingdom. Experiments were 
made on mice and rats wr ахча ы шейге from 
the flowers of the yellow water-lily and from willow 
catkins.—P. Ludwig: Tensile cohesion, and 
danger of fracture. The fundamental factor in 
brittleness depends on the ratio of rigidity of form to 
tensile strength.—R. Rotter: The condensation of 
unsaturated compounds with diaromethane. Con- 
densation of diaromethane with carbon disulphide 
and xyloquinone.—R. Seka and Н. Sedlatschek: 
Complex compounds of pyromellithic acid anhydride. 
—G.. Kiain: Assimilation of nitrates by moulds.— 
N. A..Puschin and B. Vaic: Equilibrium in binary 
systems which contain guaiacol as one of the 
stituents. ` : 

October 28.—F. Heritsch : The tectonic ‘window’ 
{a break in-a sheet-fold or overthrust layer, Ed 
which lower rocks are exposed] at Felsbach.—R. Se 
and К. Sekora: Reduction products of dinapht- 
anthracene-diquinone. 
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Taxonomy in Biology. 


HEN Peter Camper, the great Dutch anatomist, 
was proposed for election as a foreign member 
of the Linnean Society of London in 1788, he wrote 
refusing in very emphatic terms to be associated with 
a society which boré the name of the founder of modern 
systematic biology. The incident is typical of an 
attitude towards the systematist on the part of those 
cultivating some of the other branches of biology which 
did not begin with Linneus, and has by no means 
ended to-day. There is, however, one branch of bio- 
logical research the dependence of which on the work 
of the systematist cannot be overlooked. The economic 
biologist, at any rate, must begin by finding out the 
names of the species of animals or plants with which 
he is dealing. Without their names he cannot profit 
by tbe experience of the past, nor càn he transmit his 
results for the benefit of the future. 

It is not surprising, therefore, to find that in a recent 
discussion before the Association of Economic Biologists 
on, “ The Place of the Systematist in Applied Biological 
Work," 1 all the speakers emphasised the fundamental 
importance of systematics. Dr. James Waterston, in 
opening the discussion, gave a description of the work 
of the systematist which: ingres vo: be thought over. 
“ He finds in nature commudities or groups of similar 
individual organisms which he calls species, and - he 
makes it his business to arrange these and to summarise 
the salient facts about them in the simplest and most 
intelligible form.” While the basis of his arrangement 
must be morphological, neglecting ‘neither external: 
form nor internal anatomy, he.may also get help from 
other fields of work and take account of the results of 
the geneticist or the physiologist. : 

'This 15 excellent if not quite exhaustive, but some 
of the later speakers in the discussion seemed to imply 
that the only help the economic biologist could get 
from the systematist was an answer to the question 
‘What is the name of this?’ This estimate of the 
value of the systematist’s work is widely held if it is not 
often frankly expressed. A distinguished biologist once. 
told the present writer that the search for a natural 
classification was no part of a systematist’s business. 
His job was identification, not classification, and he 
had only to devise some kind of key or card index 
which would enable the organisms to be quickly and 
easily sorted into species. If he cared he might amuse 
his leisure by speculating on the affinities of these 
species, but, so far as the really scientific branches 
of biology were concerned, an artificial classification 
was as. good VON р even Бе better than, апу 
other. 2T E. VOS sider йыла 

1 Annals of Appised Biology, voL тз, No. 4, August 1926. 
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The idea underlying the view thus drastically ex- 
pressed would seem to be that since the categories of 
the physiologist, the ecologist, the geneticist, and so 
on, often cut across the divisions of the most natural 
(that is, phylogenetic) classification we can devise, 
‚ taxonomy is without interest or importance for workers 

in these other fields. It would not be difficult to show 
that this conclusion is far from being justified for any 
branch of biology. For the present, however, it is 
enough to point out that the economic biologist, 
although identification is his primary need, cannot 
afford to neglect the help that he may get from the 
improvement of classification. 

In the course of the discussion mentioned above, 
Mr. J. C. Е. Fryer pointed out that “ ће ability to 
place an organism in its correct group would often 
yield mvaluable clues as to its biology and the part it 
might be playing in the problem in hand.” In other 
words, the chances are that an organism will approach, 
in its habits and reactions, those that come nearest to 
it in morphological characters. A parrot may have 
- the feeding habits of a hawk and а kingfisher may live 
in a waterless country and feed on lizards, but these 
exceptions must not obscure the fact that in defining 
the systematic groups of parrots or of kingfishers we 
are also defining, although somewhat less strictly, 
bionomic groups. A crab may live on land or have a 
direct development, but as a rule an animal with the 
morphological characters of the Brachyura may be 
expected to have aquatic habits and to hatch as a 
zoea larva. On merely practical grounds, therefore, 
the card index idea of biological systematics is in- 
adequate. » 

On the other hand, the systematist, if he is to deserve 
the consideration of his scientific colleagues, must not 
allow himself to become immersed exclusively in the 
minor problems of specific distinction, although these 
may often be as fascinating as any crossword puzzle. 
The natural system of classification may seem, for 
some groups of organisms, to defy discovery, but each 
step towards it holds the promise of added usefulness 
in possibly remote fields of research. 

We may close, as we began, with a story, but it is 
to be hoped that this one is apocryphal. Once upon 
a time, it is said, a young zoologist wrote a paper, 
which he sent to the Royal Society. The title of the 
paper ran somewhat thus, “ On the development of a 
certain system of organs and its bearing on the classi- 
fication of the group of animals in which it occurs.” 
In due course the author received notice that the 
paper had been reported on favourably and would be 
accepted íor publication provided that he removed 
from the title the reference to classification ! 

W-T. C. 





NO. 2085 VOL. 18] 


NATURE 





[ини 25, 1926 


= 


Blological Synthesis: Hopes ind Obstacles. 
The Physiology of the Continuity of Life. By Prof. 
D. Мой] Paton. Pp. x+226. (London: Mac- 
millan and Co., Ltd., 1926.) 12s. net. _ 
HERE never was a greater opportunity for 
successful and fruitful synthesis in science than 
exists now in respect of general biology. At last we 
know the main outlines of the laws of most vital 
phenomena—comparative morphology, physiology, em- 
bryology, Entwicklungsmechanik, cytology,- heredity, 
evolution, ecology. Never in the pest has there 
existed the possibility which exists to-day—the possi- 
bility of erecting a unified science of biology, in the 
same sense in which there has existed for some time a 
unified science of physics, in which each advance in 
each separate branch means an advance in the whole, 
and not merely another step down an isolated track. 

When І saw the title of Prof. Noël Paton’s book I 
hoped that he would give us а valuable synthésis in 
that broad field of biology concerned with reproduction. 
But I must at the outset confess that those hopes are 
far from being realised. Indeed, the book is in many 
ways в step in the wrong direction. In other fields 
than the author’s special one, notably in regard to 
heredity, it attempts to destroy those principles which 
have already been established, and betrays an unfor- 
tunate lack of acquaintance with the essentials of 
many of the problems involved. On the other hand, 
Within his own special field, and notably in dealing 
with the interrelations of the endocrine organs and 
their effects on reproduction, we feel all the time that 
general principles are lurking in the background, but 
that for some reason the author has not made them 
evident. 

The major part of the book is ‘biological,’ in the 
current sense, as against physiological sensw restricto, 
and discusses types of reproduction, inheritance, sex 
and its determination, the theory of the germ-plism, 
and the inheritance. of acquired characters. The most 
noteworthy feature of this section is the authors 
determined attack upon neo-Mendelism, including the 
whole factorial idea and the chromosome theory. 
Prof. Paton dismisses all such with the blessed word 
‘static,’ and seeks to substitute more ‘dynamic’ 
conceptions, in terms of what he calls hereditary inertia 
and definite lines of metabolism. His main attack, 
however, rests upon an elementary, but very funda- 
mental, misapprehension. 

The simplest way for me to substantiate this 
statement will be to begin with a brief outline 
of the position to which Mendel, Bateson, Morgan, 
and Goldschmidt, to mention only the four out- 
standing names, have brought the factorial theory 
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of heredity. It is аз follows. The hereditary con- 
stitution of at least all higher organisms consists of 
a number of units (factors or genes), each of which 
may exist in a number of forms (allelomorphs) ; these 
genes exist in definite proportions, and are arranged in 
a definite order; the whole gene-complex is divided 
up among the separate chromosomes, which in 
Drosophila have been shown to correspond to the 
linkage-groups established by genetic experiments. 
The mode of action of a particular factor is not some- 
thing absolute or unalterable. It depends (а) upon 
the totality of other factors with which it is associated 
(theory of chromosomal and genic balance—which is 
not’ even referred to by Paton); and (b) upon the 
environmental conditions. The analogy between, on 
one hand, the hereditary constitution and its com- 
ponent factors, and on the other, an organic molecule 
and its component atoms, is complete, except that 
we have not yet been able to obtain single factors 
in isolation. 
- It should be noted that Mendels and Morgan's 
theories concern almost exclusively the distributive 
mechanism of heredity, whereby new hereditary 
combinations arise; Morgan himself laments our 
comparative ignorance as to the methods by which 
factors come to exert their influence during ontogeny. 
On this last point, however, others have brought 
forward evidence to show that some factors at least 
are concerned with qualitative differences in meta- 
bolism (e.g. factor for yellow colour in mice causing, 


in addition, adiposity in single dose, death in stero in. 


double dose; factor for wrinkled condition of peas 
causing a different condition of the reserve carbo- 
hydrates); or with quantitative differences in rate of 
some definite metabolic process (Goldschmidt’s multiple 
series of sex-factors in Lymantria; Ford’s factors 
affecting rate of melanin-production in Gammarus). 

Now Prof. Paton makes the extraordinary error of 
assuming that to adopt the Mendelian idea is to suppose 
that the effect of a factor (or of a chromosome, as in 
sex-determination) is always identical. After this, it 
is naturally simple for him to demolish the Mendelians 
—only, unfortunately, it is not the Mendelians he is 
demolishing, but imaginary beings of his own creation. 
Every standard text-book of genetics (I have verified 
it for those of Morgan, Goldschmidt, Baur, Babcock, 
and Claüsen, and Crew) makes & special point of 
explaining that the fundamental assumption of 
Mendelism is the constancy of factors; while the 
characters affected by factors naturally cannot be 
constant, since they are always the product of the 
hereditary constitution interacting with a varying 
environment. 

Prof Paton (р. 103) states that “if chromosomes 
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are the determining factor [аз regards sex] the char- 
acters should be clear-cut and distinct," and there 
should never be intersexuality: p.'10o, “оп the 
chromosome theory of sex-determination the lability 
of sex is most difficult to understand " : p. 45, “ There 
is good evidence to show that factors other than the 
chromosomes act in determining the line of develop- 
ment.” (This last truism, accepted by every gene- 
ticist, is aimed at the factorial hypothesis |) 

Prof. Paton’s misunderstandings may perhaps best 
be illustrated with reference to linkage. He speaks 
of linkage as a ‘hypothesis.’ This it is not; it isa 
name invented to cover the fac, which any one can 
verify, that certain characters and factors stay together 
more often than they segregate. 

Again (p. тот): “ Suppositions as to crossing-over as 
well аз ‘cross-exchange’ ifself have in themselves 
something quite improbable. Especially remarkable 
are the facts that their exchange is said to take 
place only in one sex...” (a) It is of course quite 
inaccurate to state that crossing-over always occurs 
only in one sex, but this is Prof. Paton's error, not 
Morgan's. (b) The exchange not only is sad to occur 
in only one sex of Drosophila but actually does do во, 
as Prof. Paton could verify for himself if he would 
take the trouble. Finally, suppositions as to crossing- 
over may be “ quite improbable," but crossing-over 
itself is again merely а convenient name for a set of 
facts, namely, the existence of linkages that are not 
complete. 

On p. 34 Prof. Paton italicises part of а statement 
by Morgan, namely: “the percentage of cross-overs 
is definite for a given stock of a given age and under 
given emnvironinental conditions," and proceeds to treat 
this as a damaging admission. To this, and to his 
whole view that if neo-Mendelism is correct, then sex 
and every other factor-dependent character must be 
fixed and unalterable, I would like to oppose myself 
most vigorously. It is a denial of the ordinary canons 
of experiment, and, indeed, of common sense. Because 
the same dose of thyroid produces tadpoles' meta- 
morphosis at high temperature but not at low tempera- 
ture, is thyroxin therefore not а definite chemical 
individual? Ог again, does Prof. Paton expect the 
same physiological préparation always to give the 
same result, even if the salt composition or the pH 
of the perfusion fluid be altered? Chromosomes being 
living constituents of the cell, how is constancy of 
crossing-over to be expected if the environment alters ? 

.When we come to details, matters аге not much 
better. On p. 34 we are told that in the cross between 
normal and bar-eyed Drosophila, “ The F2 shows all 
gradations from bar-eye to normal eye.” This sur- 
prised me so much that I have looked up the original 
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papers (Tice, Biol. Bull. 26, 1914 ; Morgan and Bridges, 
Carmeg. Inst. Publ. 237, 1916). The statement is 
simply incorrect. In fact, ber segregates so well that 
it is used as a fixed locus in linkage determinations. 
The assertion should at once be withdrawn. P. 30, 
and elsewhere, Prof. Paton adduces against Mendelian 
ideas the fact that dominance is not always complete. 
As was early recognised, however, dominance is a 
sporadic phenomenon, apparently existing only when 
the difference between allelomorphs is of а certain 

kind, and its presence or absence has no bearing 
whatever upon the fundamental Mendelian idea, 
namely, that of unit-factors which are constant (save 
for mutation), and are capable of segregation апа 
of some degree of independent recombination. His 
statement that segregation is not always complete 
appears to be based mainly on the bar-eye case men- 
tioned above. Other examples which be cites depend 
upon multiple and modifying factors, the very existence 
of which he apparently’ refuses to accept. 

Finally, Prof. Paton quotes with approval, as in 
favour of his views and against those of Morgan’s, 
Johannsen’s words: that when we find “ опе single 
genotypical point of difference between them [sc. two 
organisms], this difference may probably consist in 
an alteration of the ‘chemism’ at a special point of 
the chromosome. . .... " However, this view of 
Johannsen’s is precisely what not only I for one, but 
Morgan himself, finds most probable (see the close of 
Morfan's latest book, “ The Theory of the Селе”). 

I bave dealt with these points at length because 
they involve grave misconceptions; and it seems to 
me а serous matter that such misunderstandings, 
appearing under a name so'deservedly distinguished 
as Prof. Paton's, should be allowed to interfere with 
the progress of biology. 

There is no doubt in my mind that the next great 
"step in biology will be the linking up of genetics and 
physiology via the analytic study of development. 
But this step will be sadly delayed if physiologists 
persist in misunderstanding genetics and in substituting 
for its clear-cut achievements such nebulous phrases 
as Prof. Paton’s ‘hereditary inertia" in place of the 
definite hereditary gene-complex, or fluctuating ‘lines 
of metabolism’ in place of the constant chemical 
units оу genes, that segregate at reduction. 

As final illustration of the inadequacy of the one 
view and the adequacy of the other, I will cite one 
further example. Prof. Paton prefers the view 
(against all the cytological evidence for chromosome 
contiriuity, especially of McClung, Miss Carothers, and 
L: V. Morgan) that chromosomes are “ developed as 
the result of the metabolism of the cells.” Ап acquaint- 
‘ance with the literature, however, would show that this 
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is entirely negatived by the Drosophila results with 
haplo- and triplo-IV chromosomes, and by all the 
numerous results on supernumerary chromosomes in 
plants, nofably Gates's on Oenothera and Blakeslee's 
on Datura. Further, in respect of the sex-chromo- 
some, it i put out of count by the Drosophila results 
on gynandromorphism ; and especially by the results 
of breeding from animals whose sex has been reversed, 
these retaining the original chromosomic constitution 
(as shown by the sex-ratio of the offspring: Crew 
and Witschi in frogs, Goldschmidt:in moths, and 
Crew in fowls) in spite of the metabolic and functional 

With reference to the inheritance of acquired 
characters, Prof. Paton is equally uncritical. He 
accepts Paviov’s preliminary communication on mice, 
for which no full paper with protocols has ever been 
published, but omits to mention the fully documented 
contrary results of Vicari and of McDowall. Alytes 
of course is adduced ; on this point I would refer him 
to Dr. Noble’s article in NATURE of August 7. Finally, 
he quotes Tornier’s work on goldfish. Now, if he had 
looked up Tornier’s original paper (he does not quote 
the reference—it is Sitsb. Ges. Naturf. Freunde, Berlin, 
1908), he would have seen that Tornier has never 
conducted any genetic experiments at all. Tornier 
has shown (what we all knew before) that fish and 
amphibia raised under unfavourable conditions pro- 
duce monstrosities ; but he has never raised even an 
Ет generation from these animals, nor has this been 
done by his pupil Milewski, the only other worker who 
has essayed to extend Tornier's résults. It should 
surely by this time be universaly agreed that we 
cannot possibly 'distinguish what changes and char- 
acters are somatic and what are germinal until we 
have tried the tést of breeding. Ав they stand, 
Tornier's resulta have no bearing one way or the other, 
either on genetics or on evolution. 

Any stick will do to beat а dog with, so this petitio 
frinapii of Tomier (and, following him, of MacBride) 
is used in support of Lamarckian views. When it 
comes to the other side of the picture, however, we 
find Prof. Paton solemnly adducing Yule’s analysis 
of Darbishire's pea figures as a proof that the law of 
segregation is not valid. I have referred to the 
original paper in the Journal of Genetics. In the crucial 
results, four classes are expected, in the percentage 


- proportions 56:25, 18. 75, 18:75, 6'25. In the material 


as & whole the actual proportions are 56-6, 184, 18-7, 
5'9. They are 56-8, 21-2, 18:3, 4:8 in the ' worst’ 

sample. - Would any physiologist regard these figures 
as а bad fit? ` Yule has shown, it is true, that the 
divergence are statistically significant, but a slight 
acquaintance’ with genetic literature would show that 
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numerous divergences of much greater ~ magnitude 
may exist, but have been shown to depend on physio- 
logical differences between the zygotes.(as when one 


type is less viable) or between the gametes or gameto- - 


pbytes (as when one type of pollen-tube grows 
faster than another, e.g. Renner’s beautiful work on 
Oenothera) To deny segregation on the basis of such 
facts is on а par with denying any validity to the 
principle of the reflex arc,. because in-Nature the 
isolated or unmodified reflex, arc does hot exist. 
Passing now to the rest of the book, we find some 


interesting chapters on reproduction, and especially , 


on the relations of the’endocrines to the gonads and 
to growth. The chief criticism I: would urge of these 
chapters is that the student will .be left with a some- 
what chaotic impression. It is doubtless-impossible 
to lay down such clear-cut principles as regards 
endocrine interaction as are possible in genetics. None 
the-less, it would have-been illuminating to have put 
forward frankly provisional views along the lines 
indicated by.so many -endocrinologists, showing the 
probable reinforcements and кошш of the 
various ductless glands. 

Furtber, we miss any discussion of the . question 
whether the reproductive and other hormones are 
«chemically similar in all vertebrates ; of the specificity 
of tissue responses to hormone action; of Keith's 
principle; and of the relation of hormonally-induced 
differentiation to that brought about within the cells 
by chromosomes (as in the sex-characters of insects). 
None the less, this part is а useful compendium of 
facts, and, if somewhat expanded, would be of con- 
siderable value. . А 

There is an undue proportion of misspelt proper 


names, and an irritating irresponsibility in the matter. 


of giving references, some being given, others of equal 
importance being omitted. A number of minor 
errors should be corrected. The frog has no organ 
of Bidder (p. 66). Drosophila is the pomace—not the 
‘pumice ’—fly (p. 46). Pp. 71, 173, Inachus is not an 
example of alternating sex. It reverts in the non- 
breeding season to an ‘infantile’ or, better, neutral 
condition, exactly as.do many small mammals in 
winter. 

On p. 82 Prof. Paton repeatedly refers to “ the passage 
from parthenogenic to sexual reproduction,” apparently 
as if this had been the actual course of evolutionary 
events. Most biologists would certainly uphold the 
contrary view, that parthenogenesis -is secondary. 
P. 157: if the author-is so particular about thyreotd 
as the étymologically' correct spelling, why does he 
use the hybrid and unfamiliar. word somal for somattc 
throughout the book? Р. 85: the term sex-timited 
for sex-linked should be dropped, since it is a mis- 
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noier. P. 92: the number of chromosomes and type 
of the-sex-chromosomes of man is no longer in serious 
doubt, as Prof. Paton avers, since the publication of 
Painters papers. I saw Painters beautiful prepara- 
tions in the University of Техаз in 1924; there are 
48 chromosomes, with а highly dissimilar XV pair in 
the male. P. 23: in quoting the experiments of 
Sumner (misspelt Summer throughout), who obtained 
an alteration of bodily proportions in young mice by 
exposing their parents to low temperature, Prof. 
Paton states that this must be an effect of the soma 
upon the germ cells. He does not seem to be aware of 
the elaborate and conclusive experiments of Н. Przi- 
bram, who showed that the internal temperature of 
rats is altered by about o-2? C. for every alteration. of 
5? С, in external temperature, and proved that changes _ 
of proportions in the offspring such as those observed 
by Sumner were in point of fact direct effects of change 
of maternal body-temperature upon the, developing 
embryo. 

Such examples only go to show the difficulty nowa- 
days of an investigator who has specialised in one 
field seeking to master and to criticise results in 
another field—the difficulty, in other words, of effecting 
the synthesis that is so desirable. 

Prof. Paton’s book is, it appears to me, a failure 
chiefly because he has tried to be destructive without 
full comprehension of the principles or knowledge of 
the facts in the branch of science which he has attacked. 
If he would but collaborate with a geneticist to help 
us towards an understanding of the interrelations 
between genetic factors and endocrine (and other) 
modifiers of development, it would be a more fruitful 
task, in which he would be eminently qualified to 
achieve valuable results. J. S. Нохікү. , 








Fuel Utilisation. 


(1) Fuels and their Combustion. By Prof. Robert T. 
Haslam and Prof. Robert P. Russell. Pp. хіу+ 809. 
(New York : McGraw-Hill Book Co., Inc. ; London: 
McGraw-Hill Publishing Co., Ltd., 1926.) 37s. 64. 
net. 

(2) Industrial Stoichiometry: Chemical Calculations of 
Manufacturing Processes. By Warren К. Lewis and 
Prof. Arthur H. Radasch. (Chemical Engineering 
Series.) Pp. xi+174. (New York: McGraw-Hill 
Book. Co., Inc.; London: McGraw-Hill Publishing 
Co., Ltd., 1926.) 125. 6d. net. 


(1) HE question of the economical use of fuel i is _ 

becoming steadily more insistent, but the 

problems învolved are far from simple. Most text- 

books on the subject deal only with some aspects, and 

there is.a distinct need for a text-book giving a general 
2CI 
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view of the whole subject, descriptions of the various 
natural fuels, the principles underlying their use for 
different purposes, together with examples of how 
these principles are applied in practice. The book 
by Profs. Haslam and Russell is intended to fill this 
gap, and does so with success. It deals with many 
points on which information is-not readily available, 
and the fact that it is written for use in America, 
though it detracts to some extent from its usefulness 
in Great Britain, enhances its interest in other respects. 
It makes very clear the complexity of the problems 
involved in the economic use of fuel and the necessity 
both for further research and the better dissemination 
of the knowledge already existing. 

One of the most noticeable facts brought out by a 
study of the book is the confusion that is liable to 
result from the multiplicity of units in use. The 
chemist thinks in the metric system of units and 
degrees Centigrade; the industrialist and engineer 
generally think in pounds, feet, and degrees Fahrenheit. 
As an example of the lack of system prevailing, the 
following energy units, which are all in use, may be 
cited: British thermal units, pound-centigrade units, 
calories, foot-pounds, kilogram-metres, horsepower- 
hours, kilowatt-hours, and Joules. To make matters 
worse, ‘Standard Temperature and Pressure,’ when 
considering measurements of gases, are o° C. and 
760 mm. of mercury, but the normal conditions under 
which gas is sold, and the legal conditions in Great 
Britain, are 60° F. and 3o inches of mercury. The 
authors steer ably through the resulting maze, but 
the unnecessary confusion of units undoubtedly retards 
progress in fuel economy. The English reader of an 
American book must further remember that the 
American ‘ton’ is 2000 lb. and the American gallon 
only 8:33 lb. of water, while the Imperial gallon is 
to Ib. 

The book deals first with the occurrence and nature 
of the natural fuels, solid, liquid, and gaseous. Analyses 
are given of many typical American coals, and various 
proposed coal classifications are considered; the 
Seyler classification, however, found so useful in 
England, is not mentioned. There is still much to be 
learned on the spontaneous combustion of coal and the 
changes that take place during storage; this is well 
brought out in Chap. iv., which gives à good account 
of present knowledge and practice. 

The chemistry of the reactions occurring during 
combustion is dealt with more fully than usual, and 
- the equilibrium conditions, velocity of reactions, flame 
temperatures, and the factors affecting them are 
clearly dealt with. Useful tables are included of the 
heats of reactions, specific heats, sensible heat in gases 
at various temperatures, and many of them are plotted 
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as graphs—in some cases the data are given only in 
the form of graphs. It is a pity that these graphs, 
some of them of great practical use, are reproduced 
on so small a scale. The numerical examples given 
to illustrate their use quote data, as obtained from 
the graphs, to an accuracy quite unobtainable from 
the reproductions. Many numerical examples are 
given of combustion calculations, but these would 
frequently have been easier to follow had the authors 
been less afraid of using algebraic symbols. After 
dealing with theory, examples are given of practical 
applications to boilers and furnaces, and sufficient 
details of typical plants, both of American and European 
type, -are given to illustrate current practice, and to 
emphasise the widely varying importance of the 
different factors involved according to the require- 
ments of the various industrial processes. 

The properties and methods of manufacture of 
producer gas, water gas, oil gas, coal gas, and coke 
are all considered. The chapter on carbonisation of 
coal is excellent, but it is somewhat surprising that 
the work of the Fuel Research Board on steaming in 
vertical gas retorts, and on carbonisation at ‘low’ 
temperatures, is neither mentioned nor referred to in 
the bibliography. It is clearly brought out that 
chemical analyses give little indication of the coking 
properties of a coal, and though results of various 
British workers are quoted, and several laboratory 
tests for coking properties are mentioned, no reference 
is made to the Gray-King assay apparatus developed 
for the Fuel Research Board, and found so useful by 
them and other workers in England. 

It is frequently forgotten in text-books and academic 
discussions that commercial efficiency and thermal 
efficiency are two distinct things ; an increase of thermal 
efficiency may indeed sometimes only be obtainable by 
actually increasing the cost of the service required. 
This is well brought out in many places in the book, 
and examples are given of how to determine the most 
economical design and method of working under given 
conditions and with a given fuel. These are valuable 
in driving home the fact that the most economical 
method to adopt depends on a host of factors which 
vary greatly with local conditions. At the same time, 
there is sometimes a tendency to generalise from 
insufficient data, probably because really adequate 
data are not available. 

The authors have apparently felt it desirable to 
assume that the reader has no knowledge of mathe- 
matics beyond simple arithmetic, until they come to 
the discussion of the flow of" liquids and gases, the 
flow of heat, and the rate of heating, which are well 

| dealt with, but relegated to appendices. One feels 
| that, at any rate for the English student, and one 
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hopes for the industrialist, a knowledge of algebra 
could have been safely assumed with advantage to 
the explanations. 

Apart from the small size of some of the graphs, and 
a few misprints, the book is well produced, and the 
difficult problem of apportioning the available space 
to the different subjects dealt with has been well 
solved. A bibliography at the end of each chapter 
gives references to the authorities quoted, and indicates 
where further information can be obtained. 

(2) This book is in quite a different category from 
the preceding ; it is a classroom text-book which deals 
with chemical calculations in industrial processes. So 
far as combustion is concerned, it covers some of the 
ground dealt with in (т), but extends also into other 
chemical processes. Copious numerical examples are 
given, together with problems to be worked out by 
the student. In a table of constants at the end 
appears the statement that “one gallon of water” 
is “ 8-33 lb, per cubic foot," в rather alarming нр 
о in a er boolc of Шайы. 


У 








А Popular Work on Tides. 


The Tide. By Н. А. Marmer. Pp. xi+282+4 plates. 
(New York and London: D. Appleton and Co., 
1926.) 105. 6d. net. 

HIS excellent book is written by the assistant 
chief of the Division of Tides and Currents of 
the U.S. Coast and Geodetic Survey. It gives an 
account-of the subject of tides intended for the general 
reader and without'the use of mathematics. Its 
chapters cover the development of tidal knowledge, 
the tide-producing forces, the characteristics of ob- 
served tides in rivers, bays, and the open sea, the effects 
of wind and weather, the analysis of observations, the 
making of tide-tables, the utilisation of tidal energy, 
and the evolutional effects of tidal friction. Special 
chapters are devoted to the tides of the Bay of Fundy 
and of New York Harbour. 

The book is written with remarkable accuracy, 
lucidity, and force, and should find few readers who 
cannot master its contents. In kinematical and dyna- 
mical explanations the aims of the author are very 
modest, many relationships being referred to the 
authority of the mathematicians. Nevertheless, num- 
erous simple calculations are given regarding the 
mechanics of actual tides, and these throw much light 
on the subject. 

-To explain the making of the tides in ‘the seven 
seas, а sketch is given of some of the principles under- 
lying the theories of R. A. Harris, and one is bound to 
admire the way in which on this subject the author has 
kept within the justifiable. The cotidal charts of 
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Harris have been wisely omitted, but an explanstion 
of the meaning of а cotidal chart would have fallen 
easily within the scope of the book. As is natural, the 
ilustrations are taken chiefly from the tides of the 
New World, but an exception might well have been 
made for one of the well-attested cotidal charts, which 
happen to belong to the Old World, especially as these 
always prove so interesting to those unfamiliar with 
the subject. No mention, however, is made of the 
results of the sort of work in this connexion on which 
R. Sterneck and A. Deíant have been continuously 
engaged since about тото, though the introduction 
asserts that the book refers more especially to the 
results of recent investigations. 

It is curious that in describing the action of the tide- 
predicting machines the amplitude of the curve for a 
single harmonic constituent is stated (p. 197) to be 
equal to the length of the crank-arm instead of double 
this length. The printing and general appearance of 
the bopk are very good, but two lines have got inter- 
changed on p. 168. Also, in the reviewer's copy, 
рр. 275-280 are unfortunately omitted ; they include 
the end of the text and much of the index. 

Perhaps it may be of interest to compare the book 
with the well-known non-mathematical work of Sir 
G. Н. Darwin. The two are very different; that of 
Darwin reflects the dynamical researches of а great 
cosmogonist, while the present volume reflects the work 
of a member of a national survey. Much of Darwin's 
book is not immediately concerned with ocean tides, 
but with kindred phenomena of the solar system, and 
lies outside the scope of Marmer's book. J. P.. 


The History of Fishing. 

Fishing from the Earliest Times. By William Rad- 
cliffe. Second edition. -Pp. xxi+494+22 plates. 
(London: John Murray, 1926.) 215. net. 

R. WILLIAM RADCLIFFE’S interesting 
volume upon the history of the fisherman’s 

craft received a well-deserved welcome when it was 
first published in 192r, and was accepted at once as 
ап attractive and instructive contribution, filling an 
important gap in the literature of the subject, volu- 
minous though this literature already was. We may 
rejoice with the author over the success of the first 
edition, as evidenced by the advent of a second. Actu- 
ally, little needs to be said in regard to this new edition, 
since it differs but slightly from the earlier. The new 
volume is in fact а reprint with sundry minor altera- 
tions and emendations. The pagination remains the 
same, and the alterations have been governed by the 
necessity of making the new passages conform exactly 
to the spaces occupied by the discarded ones. This, 
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no doubt, has been considered imperative, but one 
cannot but realise that the emendations would-have 
proved more satisfying had these lifnitations not been 
imposed. 

The author, in his preface to the:new issue, deals 
briefly and disarmingly with some of the criticisms 
applied to the first edition, but one feels that those 
criticisms would have been more ably and fully met 
had the author been given a free hand to re-write some 
of the passages, instead of trimming them with care- 
fully equated verbel modifications, which do not com- 
pletely succeed in spiking the critics’ guns. Thus, the 
passages relating to Aristotle as the earliest ' scale 
reader’ might have been so rendered as to differentiate 
more satisfactorily between the shell lamine of the 
mollusc and the scales of a fish, which belong to such 
different structural categories. - Also, in regard to his 
including dolphins among the fishes, one would feel 
more appeased by the added footnote on p. go had he 
applied inverted commas to the word fish whenever it 
functions for the cetacean. Aristotle himself was at 
pains to differentiate dolphins неш fishes, and thus 
EC set & good example. 

‘pattern of Torpedo fish’ identified by the 
a upon the Campanian plate (p. 180) has in the 
new edition been reduced to one Torpedo fish ; but he 
still does not enlighten us as to which individual in the 
group £s the fish in question. The prominent figures 
represent clearly three teleostean fishes and one squid 
(decapod mollusc). There remains, on the right-hand 
Inargin of the plate, a small indefinite figure ; but, if 
thts is the Torpedo-ray, it is a very unconvincing por- 
trayal, scarcely justifying the inclusion of the whole- 
page illustration. 

Mr. Radcliffe refers in his new preface to the lengthy 
correspondence and controversy which was stimulated 
by his disquisition upon the кёраѕ Bods dypavAoio of the 
“ Tiad.” He adds yet another suggestion, based upon 
an epigram by Quintus Maccius, though it is very hard 
to see how this may help in the solution of this interest- 
ing and elusive problem. One would have welcomed 
from him a judicial summing up of the case, in the light 
of all the suggestions hitherto offered, but this clearly 
was not possible without playing havoc with the exist- 
ing pagination. But one or more appendices might 
have been added and the interest and authority of the 
"new edition might thus have been further augmented. 
The feasibility of such added appendices is, indeed, 
exemplified by the useful and welcome bibliography 
which appears as a new feature in the second edition. 
This bibliography does not profess to be exhaustive, 


but gives a complete list of authorities referred to by: 


the author in his text. The index could still be ex- 
panded and revised with advantage, and in the text 
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of the volume sundry misprints and slips seem to have 
been inherited by the second from the first edition. 
Many readers may stili cavil at Mr. Radcliffe's 
chosen definition of ‘ Angling’ as “ the action, or art, 
of fishing with a Rod” (p. 47), and, in spite of his 
interesting statement of the case, will prefer to retain 
‘ fishing with a Hook’ as more nearly in keeping with 
such etymological evidence as is available. But & 
subject which includes no debatable items risks being 
& dull one, and Mr. Radcliffe is the last person to allow 
any subject of which he treats tg be dull; so, while 
casting a few friendly ‘lures’ over him, to induce a 
‘rise,’ we offer to him a second edition of our thanks in 
welcoming a second edition of his important, suggestive, 
and entertaining book. Н.В. 





_ Our Bookshelf. 


Pkysico-Chemical Methods. By Prof. J. Reilly, Prof. 
W,.N. Rae, and Dr. T. S. Wheeler. Pp. хі+ 735. 
(London: Methuen and Co., Ltd., 1926.) 307. net. 


Tue task of providing an English substitute for the 
well-known “ Handbuch und buch " of Ostwald 
is a formidable One, if only because the latter volume 
has had thirty years’ start, with the further advantage 
of revision and expansion in successive editions during, 
that period. The present volume must therefore be 


-regarded as the beginning rather than as the completions 


of a new enterprise. 

Nevertheless, а first reading of the book gives arm 
impression of unexpected completeness, and suggests 
that the authors have perhaps checked their own able 
of contents against those of other works of a similar 
character, in order to avoid the type of omission which 
may be revealed more clearly by practice than it can be 
foreseen by theory. Thus a careful search thro 
several sections “has been required to discover 
possibility of supplementing the text by including 
descriptions (т) of the home-made glass Bourdon gauges 
which are now used for measuring the pressure, e.g. ой 
corrosive gases; (2) of the method of measuring low 

ressures by obse the rate of cooling of a hot wire 
апа (3) of Rast's method of de molecula» 
weights with an ordinary Үк ы p Ruido the 
large depressions of the freezing-point of camphor. The 
apparatus used by Adam for m the lowering 
of the surface tension of water by the addition of filmt 
of oil is also sufficiently practical to be included in # 
volume of this kind. On the other hand, the method: 
of X-ray-analysis of crystals are so difficult to mastew 
that one may reasonably question whether & chapter o' 
23 pages can be of any real value to a beginner wh 
es to undertake work of this kind.: The inclusior 
of a gute in colloid chemistry is much easier tx 
justify, although it is scarcely possible. for such ¢ 
chapter to conípete successfully with books which ar 
devoted entirely to this subject. 

The book is well illustrated, but a mistake hag beer 
made in reproducing some of the on a far large: 
scale than is necessary ; in parti the diagram of t 
burette tap on p. 168 is singularly out of proportion t 


DECEMBER 25, 1926] 


Р ОНИ 


NATURE 


909 





its importance. Better results could probably have 
been obtained if the number. of writers had been 
increased to such an extent that each chapter could be 
entrusted to an author specially selected for his experi- 
ence in the particular type of measurement to be 
described ; but, leaving this possibility out of account, 
the three authors of the present volume may be con- 
gratulated on the measure of success which they have 
already attained in covering, by their joint efforts, the 
wide feld of physico-chemical measurements, 


Food, iis Composition and Preparation: a | Textbook for 
Classes in Household Science. By Mary T. Dowd and 


Jean D. Jameson. Second edition, revised. Pp. 
X177. ew York: John Wiley and Sons, Inc. ; 
London: man and , Ltd., 1925.) 75. 6d. net. 


Tuis book is intended to sapplement notes of students 
attending domestic science classes, and deals with the 
theory of food as applied to the kitchen and the house- 
hold. A general outline of food and its physiological 
functions comprises the first chapter, which 1s followed 
by a discussion of water and its use as a cooking medium. 
The chapters on carbohydrate deal with the subject 
from the viewpoint of sugars and starches in such a way 
ав to obscure their connexion in diet unnecessarily. 
Thus while it is admitted that sugar is mainly & source 
of energy to the body, “ starch plays a most important 

in the construction of body tissue," on account of 
its " nucleo-protein." Such is, unfortunately, typical 
of some of the of the book, which should be 
corrected: in the event of another edition being forth- 
coming. 

Tables are given of the time required for cooking 
various foods, although’ actual recipes are withheld, 
as the authors feel at each teacher will prefer to 
introduce her own. Bread-making is, however, éx- 
plained in detail, and throughout the book little points 
are clearly defined, the omission of which frequently 
spoils what is otherwise excellent food. The use and 
preparation of the protein foods occupy five chapters, 


under the headings of milk, meats, poultry and 
game, fish. : The directions r ains a menus, апа the 
combination of foods in meals, are well presented, 
although based upon American usage, which has little 
differences from those generally adopted in England. 
Thus, after a meatless breakfast and luncheon, dinner 
is left to complete the total daily allowance of 2500 
calories, about one-tenth of which are to be derived 
from the mayonnaise dressing on our salad to be served 
with our ration of “ two thin slices ” of roast beef. 

The book has the merit that it never allows the 
student to lose sight of the cost of the different foods. 
"This is achieved by a list of suggested experiments and 
examples for laboratory and kitchen practice at the 
end of each chapter. The book is well illustrated and 
contains a glossary of the principal terms used. 


British Snails : a Guide to the Non-Marine Gastropoda 
of Great Britain and Ireland, Pliocene to Recent. By 
А. E. Ellis. Pp. 275 +14 plates. (Oxford: Claren- 
don Press ; London? Oxford University Press, 1926.) 
ros. net, 

“THe want of a handy work of reference, ina 

convenient form: descriptions and figures of the 

British non-marine Gastropods," inspired the author 
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to attempt the present publication. He has, wisely 
we think, included in his scope some forms, such as 
Littorina neritoides, Otina otis, and Onchidiella celtica, 
that dwell just above high- -water mark and are apt to be 
omitted by writers on the marine forms on one hand 
and on non-marine on the other. For an obviously 
first-endeavour this book is a remarkably successful 
and well-written piece of work, and it will prove of very 
great use to those for whom it is intended. No pains 
have been spared to make it complete and the net of 
research has been thrown wide. Stil one cannot but 
regret that the author did not stay his pen until he had 
acquired more extensive first-hand knowledge of his 
subject. There are minor errors and slips on every 

from the first, where rhinophores are treated as 
if synonymous for tentacles, down to the last, where 
the bracketing of the geological formations has gone 
all wrong. By the time, however, that a second 
edition is called for, the author will probably have 
realised this and rectified matters. 

The introductory portion treats briefly and wisely, 
in an elementary manner, the structure of the snail, 
the classification of the mollusca, the origin of the non- 
marine mollusca, and further includes a “ Synopsis of 
the Genera" which takes up space that might have 


' been far more profitably employed. There are fourteen 


paa which, save the two illustrating the slugs, are 
-tone reproductions of photographs taken by the 
author's father. As photographs they are remarkably 
good, and far surpass Rimmer's first essay in this mode 
of illustration in 188o, while the originals must have 
been even finer. Аз illustrations from which to name 
species, however, they cannot be deemed a success, 
while some are for that purpose useless. This, though, 
is the fault of the sitters and not of the photographer. 
The text illustrations are unexceptionable, while к 
get-up of the whole book is опу what опе 

its publishers, and no higher praise than that 15 eic 


Handbuch der Experimentalphysik. Herausgegeben von 
W. Wien und F. Harms. Band т: Mess-Methoden 
und Mess-Tecknik, von Dr. Ludwig Holborn ; Technik 
des Experiments, von Dr. Ernest von Angerer, Pp. 
xx + 484. (Leipzig: Akademische Verlagsgesell- 
schaft m.b.H., 1926.) 42 gold marks, 

Tars handsome book with its large pages, clear type, 
and numerous illustrations, has a very attractive appear- 
ance. It.forms the first volume of the important 
‘ Handbook ’ of experimental physics now in course of 
publication in Leipzig. The editors state that it 
appeared desirable to place in the forefront of their 
work а summary account of physical measurements and 
the technique of experimentation. It would be unfair 
to criticise the scope of the work in the absence of the 
later volumes, as it forms only the first part of а com- 
plete whole. 

Dr. Holborn, the author of the first section (on 
methods of measurement), has had no easy task to 
perform in having to avoid, on one hand, the mere 
reproduction of an instrument-maker's catalogue and, 
on the other, the supply of information to be found in 
апу text-book of practical physics. He has been 
limited to & description of the more fundamental 
methods, since it is obviously impossible, for example, 
to give an exhaustive account of the measurement of 
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electrical resistance in some ten or twelve pages. ' We 
could, however, have wished for a more critical dis- 
cussion as to the relative merits of different methods. 
The ental physicist has to carry out or 
superintend the construction of many kinds of apparatus, 
and it is necessary for him to be familiar with many 
mechanical processes and the properties of various 


materials. In the second section of this book he will 


find much useful information as to the characteristics 
of metals, solders, and cements, the wo of glass 
and . the deposition upon it of thin metallic layers. 
Hints are given on such widely different topics as the 
preparation of vacuum tubes and the choice and 
treatment of photographic plates. Itis only by actual 
trial that such instructions cah be tested, but so far as 
can be judged, they are just those which the experi- 
menter is likely tọ require. The information seems 
well up-to-date, and where necessary, references are 
given to books in which further details of methods and 
processes are to be found. 


Crop and Stock Improvement. Ву A. B. Bruce and Dr. 
H. Hunter. (The Farmer and Stock-Breeder Manuals. 
Pp. x19. (London: Ernest Benn, Ltd., as 
5s. net. 

Тнк authors have succeeded in T in the form 
of & readable story, an account of the methods used in 
the improvement of plants and animals, and the results 
achieved thereby. : far as possible the story is told 
in simple, non-technical language, but-does not suffer in 
accuracy on, this account. The historica] method is: 
followed, and throughout the book the attitude of the 
authors is refreshingly critical. 

^ In the plant section Dr. Hunter deals first with 

VERE by selection, then with the work of the 
hybridisers, pre- and post-Mendelian. A long chapter 
is devoted to & description of the results which have 
been achieved, and there is an excellent final chapter 
on the distribution of improved strains of crops. 

Mr. Bruce's treatment of the improvement of animals, 
on account of the much greater complexity of the sub- 
ject, is necessarily more general. The first chapter 
describes the main principles of Mendelian segregation. 
In the second апа third chapters are discussed the 
methods by which the present-day improved breeds of 
farm animals have been produced. The last chapter’ 
is devoted to an examination of the methods and use 
of inbreeding. 

The book is commended to all those who are in- 
terested in agriculture, whether students or farmers or 
both. It will gi ve them a measure of the results which 
have been achieved in the past, and a basis on which 
they may estimate what further косшы may be 
hoped for in the future. 


Chemistry of the Proteins and its Economic Applications. 
By Dr. Dorothy Jordan Lloyd. Pp. xii-279. 
(London: J. and A. Churchill, 1926.) тоз. 6d. net. 

. Tms volume, , as it does, an introduction by Sir 

Frederick Gowland [opkins, is developed from a series 

of lectures by the author. The subject naturally falls 

into two main parts, the chemical constitution and the 

physical chemistry. The first part, after dealing in a 

general way with the composition of the protein mole- 

cule, proceeds to outline one or two of the more usual 
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methods of analysis. A full discussion of the use of 
the amino acids from the physiological point of view is 
followed by a aah problems of food ргеѕегув- 
tion. It cannot claimed that this part of the work 
offers more than a compilation of material already 
available to the student or general reader. The second 
pus devoted to a systematic discussion of the ү 
viour of the proteins so far as research has been 
carried. The results of Loeb, Cohn, and others are 
dealt with side by side and compared i in such а way 
that their study will be repaid by a grasp of the different 
aspects of the subject by any student already possessing 
fundamental knowledge- of physical chemistry. The 
value and importance of the physical chemistry of the 
proteins &re well illustrated by the chapter on the 
Industrial Uses of the Proteins," which could with 
advantage have been extended. "Each chapter bears 
& bibliography, which, while not quite complete, gives 
reference to most of the fundamental research on the 
subject. 


Adventures of Explorahon. Book 5: Australia and 
New Zealand. By Sir John Scott Keltie and Samuel 
` Carter Gilmour. Pp.'iv--2o4. (London: George 
Philip and Son, Ltd.; Liverpool: Philip, Son and 
Черек, Ltd. n.d.) as. 34. 


Tux fifth volume in this series із even better than the 
earlier ones. The material has been chosen with so 
much care and the stories told with such admirable 
lucidity that no one ing the volume can fail to 
get & well-balanced general view of the stages by which 
Australia, New Guinea, New Zealand, and- South 
Victoria Land became known and were explored. 
After some account of early утаре of discovery, there 
are chapters on the work of Cook, Bass, and Flinders, 
the overland journeys of Oxley, "Stuart, Eyre, Grey, 
Burke, and others in Australia, followed by "chapters on 
New Zealand and Papua. The book closes with two 
chapters on the Antarctic, giving accounts of the work 
of Scott, Amundsen, and Shackleton in the Ross Sea 
and Mawson in Wilkes Land. There are a number of 
well-chosen illustrations and portraits, and every 
chapter has its own map. The series should be a 
valuable aid in teaching school geography. 


Immunochemical Studies. Edited by Prof. Carl Н. 
Browning. Pp.xii--339. (London > Constable and 
Co., Ltd., 1925.) 127. 6d. net. 


Ix this small volume the editor'has gathered b ond 
& series of papers published by himself and his co 

ators over more than a decade. The matter has been 
rearranged to make it suitable for book form. The 
work is entirely on the humoral aspects of immunity. 
The first chapter gives an excellent short account of 
antibody action in geheral: among the subjects dealt 
with in the succeeding ters are the antigenic 
ря of globin, the alterations which occur іп hemo- 
ytic immune bodies during the process of immunisa- 
tion, heterophile antigen and qntibody, and comple- 
ment. The section on the latter contains a certain 
amount of matter which has not hitherto been published. 
The work will appeal to those interested as giving in 
handy form information which is scattered in a number 
of different volumes. 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he ‘ake to return, mor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE. No notice їз 
taken of anonymous communications. | 


The Fayum Lakes. 


THE first of six reasons given by Sir Flinders Petrie 
(NATURE, Oct. 9, p. 514) for maintaining his view that 
the level of the L^ lake gradually rose with the 
rise of the Nile, is t there must have been an open 
channel which it is unlikely would have become 
blocked when а large mass of water flowed to and fro 
each year The flood waters of the Nile are heavily 
sult laden, and when they entered and filled the Fayum 
the surplus would have re-established its ordinary 
course northwards along the vall The lake, 
connected by а channel at least то kilometres long, 
would never have filled quite to the highest flood level 
of the river. As soon as the crest of the flood passed 
and the water levels began to fall, the current in the 
connecting channel would die away, silt would be 
deposited, and it would have become choked and 
blocked up. The river carries most silt at the highest 
levels of the flood, and the rapidity with which 
deposits are formed must be seen to be realised The 
inlet, once closed with & bank of silt, would not have 
been readily reopened. 

Such conditions are illustrated by many depressions 
bordering the Blue Nile between Singa and Roseires. 
They are minute 1n comparison with the Fayum, but 
the same principle doubtless applies 

Under o i government, the CORPER 
channel could have been kept open and the annu 
influx and efflux referred to by Sir Flinders may have 
been maintained , the lake being subject to a range of 
levels depending principally on the height of the Nile 
flood, the efflux, and evaporation nder natural 
conditions, on the other hand, when the conn 
channel had been closed by silt, communication woul 
not have been re-established until either erosion cut 
away the bank or an exceptionally high flood occurred. 
In our own times there have been the very high floods 
of 1874 and 1878, had such floods silted an inlet 
channel, several decades might also have passed before 
communication could have been re-established Sir 
Flinders Petrie remarks that complete drying up 
would occupy only about twenty-five years. It 18 
for such reasons that it is difficult to understand how 
lakes with fairly stable water-levels could have been 
maintained in the Fayum under the conditions we 
know in the Nile Valley to-day, which have certainly 

Tevailed over a large part, if not the whole, of 
istoric times. 

Another factor which might influence the relations 
of the Nile to the Fa is the position of the sea- 
shore and consequently the slope of the river in the 


intervening distance. We know that the Delta has 


been subject to earth movements, and in fact Sir 
Flinders was understood to say ш his contribution to 
the discussion that it had en &bout зо ft. before 
Ptolemaic times, when it rose about 15 ft. It may be 
readily supposed that a fall of 30 feet at the Delta 
shore might have led to considerably increased slopes 
and a consequent incising of the river bed affecting 
conditions at least so far as the neighbourhood of the 
Fayum, which is about 110 kilometres upstream of the 
apex of the Delta. This 1s a second reason for doubt- 
ing the view that the Fayum lake-levels belong to a 
simple progressive series. 
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The levels under consideration are as follows : 
M: 

aA refered'to | W E.P EPR 

Burke mean submerged 

Qarun sea-level, ance 
Present Nile flood А | 2434 | +29 
Present valley floor . | 237 +27 
High-level la 222 +22°5 
Neolithic lake. . | 205 TiTAÀ 
Implements on gravel | 185 -Fir3 8,000 Bc 
Fhnts . А к . | 176 + 85 9,000 B C. 
Lake . Я А . | 1бо + 36 |} 
Prehistoric pottery . | 156 + 2:4 | 14,000 BC 
Pigmy fits and cores | 138 — 39 | 17,000 BC 
Present Birket Qarun. | zero —A45'I1 








If the Nile now had unrestricted access to the 
depression, the resulting lake, depending on the con- 
n channel cut through the Nile flood plam, 
might be expected to stand at about 25 or 26 metres 
above sea-level. The dates have been culled from 
Ancient Egypt, March 1926, where they were added 
by Sir Flinders Petrie In reducing the levels given 
there, he adopted - 144 ft. as that of Birket Qarun, 
while in the papers presented at Oxford — 148 ft has 
been used. 

Sir Finders evidently considers that the lake-levels 

“have been gradually rising for a very long penod of 
time. Have we any justification for supposing that 
the same steady rise has extended so far back into 

rehistoric times ? ‘The definite lake margins recorded 
7, Sır Flinders’ assistants appear to oppose his theory 
ога gradually rising lake. 

It seemed generaly agreed by those who had 
studied the subject in the field that the lake which 
stood at 22:5 m. above sea-level was of very much 
older date than the 17-4m lake associated with the 
neolithic remains. Sir finders ın his reply did not 
refer to the date of this higherlake He has doubtless 
given the evidence very careful consideration, and it 
would be of interest to know how he fits 1t into his 
scheme of dates. It appears that the fauna of the 
225m lake, while distinctly Nilotic in character, 
shows certain differences when compared with the 
17:4 m. lake, and also that the deposits associated with 
the higher lake were consolidated and eroded betore 
the 17:4 m. lake came into existence. 

Among the six reasons given by Sir Flinders for 
maintaining the view that the levels of the Fayum 
lake gradually rose, the fourth, stating that there 1s no 
trace of human work anywhere below the Nile level 
of its own age, makes the strongest а . May this 
not be due to the fact that the dried-up floor of the 
depression attracted no inhabitants in the intervals 
between the lakes, and also because any remains are 
hidden from us by deposits ofsilt ? Evenif Herodotus 
did see the water flowing to and from the lake of his 
time, and the quays of late origin were made for a 
lake that stood at 215 ft , it does not necessarily follow 
that the early lakes belong to the same p 
sequence. can accept, too, what Sir Flinders 
gives as his third reason, namely, the discovery of a 
cooking pot, fire, and flints in siu at 170 ft. level, and 
that these were submerged by a lake in Greek times, 
again without need to su that the levels rose 
progressively from one to the other. The two lakes 
may have been quiteindependent Theremaiung point 
aS I the water that filled the lake being from the 
Nile no direct on the sequence ot levels. 

The band of brilliant workers who have been study- 
ing the ancient history of the Fayum and the Nile 

ey, stimulated by Sir Flinders’ leadership, have 
established a number of facts, among them the exist- 
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ence of definite lake margins. The researches àre 
admittedly mee and further developments, 
besides elucidati созро nce of the lakes, may show 
during what 1 e they existed an what 
were thé conditions that allowed the water to remain 
steady for those periods. While sóme of the facts do 
not seem to fit the older ideas, it might be better to 


hold those theories in 

Turning to another of Sir Flinders' letter, 
the epithet of unfortunate irrelevance seems severe 
to apply to the remarks contributed about, the 
character of the umplements. Has not Sir Flinders 

ed implements from the’ Fayum’ as Solutrean 

(Ancient Egypt, 1915), and гетаг on their close 
equivalence to the slutrean of Europe, basing his 
comparisons largely on a group which he tells us were 
selected at а dealers from am the contents of & 
barrel ? . W. GRABHAM. 

Khartoum, November 3 





Laue-Photograph taken with a Long Slit. 
ORDINARY metals are composed of tes of 
small crystals. "These small crystals mar made to 
grow, by suitable ршн, to very much larger ones, 
во that we can ob 


test piece of proper sire com- 
pee entirely of a single of a metal Such 
pieces of single crystals 


metals do not, as a rule, 


possess plane faces, that ‘is, the external forms of 


crystals, but 96 afford us a means of d 1 
the orientations of the axes of such crystals. А. 


Muller (Proc. Roy. Soc., London, 1924) photographed 
the Кышы. various orientations of the en, 
and from the tion of the characteristic K-radia- 
tions of the anticathode on the poen boe deter- 


mined the orientations of the axes күш. 
Next, T. Fujiwara (Marda ш йо, ias 
Electric Co., 1926) achieved the same purpose 
finding the characteristic K-radiation in some of tha 
ordinary Laue-spots; while H. Hue M. тоду, 
and E. Schmid Zni. für P $., 1923), 
Weissenberg (Zeit. Phys., 1924) врррей the method 
. of rotating the All these authors ape oe 
а narrow and nearly parallel beam of X-ra t 
only a small portion of the specimen could be tested. 
at one time. 

In order to examine the whole of the specimen 
at once, we have utilised di ent X-rays starting 
from the focus on the Кее киы target of а 
Coolidge tube. These divergent rays were made 
to pass through & long narrow slit, and then to 
illuminate а long thin specimen com entirely 
of a single crystal of aluminium. Laue-spots 
thus became an assemblage of many lines on the 

hotograph, as seen in the accompanying illustration 


ig. 1). Each опе of these 'diffraction-lines' is a 
of the X-rays caused by reflection from а 
certain atomic plane of the crystal; 


by the X. point 
on one of these lines X-ray of 
a certain wave-length, hich is fected fom a cat 
of the atomic plane of the crystal situated at a certain 
int of the specimen. Thus each point on any one of 
o diffraction-hnes in.the photograph corresponds to 
a certain of the en. This correspondence 
is UR uiu and we have made it recognisable on the 
[ord ph by the shadows cast by some thin wires 
, which were stretched acroas the alit situated 
ET ear to the specimen. 

en this correspondence and the data of relative 
ions of various of the apparatus are known, 
e orientation.of the atomic plane of the crystal which 
‘caused a diffraction-line on the C pharera. and the 

glancing angle of the beam of 
plane, сап Ъе calculated readily at each corresponding 
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atomiç plane of the é which: is 
that diffraction: line can be found easily. 


-rays to this atomic” 


pou Iit on the specimen. Moreover, for а diffraction- 
e on the photograph, on which the characteristic 
K-radiationg of the target a , the indices of the 
nsible for 
knowing 
the values of the glancing angles at two points, on the 
ша: which correspond to two shadow-points.on 
tion-line, the glancing angle for the K-radia- 
tion on the same diffraction-Ime can be obtained 
by in tion, With this value of the glan 
le for the K-radiation, and wave-lengths of tha ed 
tion, the value of the grating constant, and 
co: equently the indices of the atomic plane under 
consideration, can also be found immedia 


For о prenent pue aa Xema tube wıth a 

focus is preferable focus of the tube. a sharp 
was not que sharp, about 5 mm. in diameter. 
We could, however, use it as a sharp focus—one of 


about І mm.—by setting it in such a position that the 
surface of the target is neatly: but not exactly at right 


angles to the slit. 


ith this apparatus we could determine the orienta- 
tion’ of the axea of single of some thin 
aluminium wires and of a fairly thick block of lead 
which had a nearly cylindrical ` surface. vue 
crystals of aluminium wires were made by Н, С 
Carpenter and C. F. Elam's method (Proc. Roy. Soc., 
London, 1921). Their diameters were about 2 mm., 





Fro x. 


and' their lengths were not the same ‘for all the 
specimens, varying from 4 cm. to 12 cm. With these 
specimens many diffraction lines were usually obtained 
in & single photo, a latio which contained impres- 
sions of the K- ons of molybdenum, as seen in 
the dccompanying illustration. We have calculated 
the orientations of the axes of the crystal with ‘refer- 
ence to the co-ordinate axes fixed to the specimen 
by these several diffraction-lines. In the following 
table the angles between the axis of the wire and the 
three edges of the elementary cubic lattice of the 
aluminium crystal are given for six different crystals 
examined. 
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Though it may be premature to state general con- 
clusions here, it seems not out of place to note that these 
les are nearly the same, and that one of the (100) 
‘planes of the crystal is situated nearly parallel to the 
axis of the wire, at any rate for all the six specimens 
tabulated above. 

The present method of determining the orientation 
of the axes of crystals is v simple, and at the 
game time it shows very clearly on the photograph 
whether the specimen is composed of a perfect single 
crystal or-not. So far we have applied this method 
to thin wires only, but it may equal be applied to 
thin plates or to any specimen which has a plane or 
bens een surface. UsABURO YOSHIDA. 

KENZO ТАМАКА. 
Physical Laboratory, 
Kioto Imperial University, Kioto, 
Japan, September 21. 





The Crystalline Nature of the Chief Constituent 

of Ordinary Goal. 

AN examination of a microscope section of Indian 
coal from the Ranigaáj coal-field showed that the 
main substance of the coal was a madder-red coloured, 
translucent maternal, which in a section cut vertical 
to the bedding planes of the coal, gave faint pleochroic 
effects when examined in plane polarised light. The 
same substance, when viewed between crossed Nicols, 
had distinct extinction to the lines of the 
lamine and behaved like a uniaxial mineral The 
peculiarity is that the whole of the red-madder sub- 
stance, seen in the field of the mi , behaved 
as though in optical continuity and as if part of & 


single crystal. 

ight slides, two each, one cut el to the planes 
of bedding and the other vertical to this direction, of 
so-called clarain, vitrain, durain, and fusain made by 
Mr. James Lomax of Bolton, were , and in the 
Mir d cut sections the same phenomena are to be 
o In the sections cut parallel to the bedding 
the subetance bebaves as an isotropic mineral The 
first six shdes are of the thick coal of Exhall in War- 
wickshire, while the sections of fusain are of the 
Trencherbone coal of Lancashire. ' 

These slıdes show that there is only one chief con- 
stituent in the coals examined, which for lack of a better 
name, one may 8 of as vitro-clarain (after Stopes) 
or &nthraxylon (after Thiessen). Scattered through 
the coal, usually along the planes of bedding, are 
sections of bright gold or red resinous matter suggest- 
ive of the sheaths or walls of sporangia, and smaller 
gold specks and lenticles which may be spores. In 
addition, there are red translucent patchee of а rough. 
pitted nature, which might be the outer skin of 

ia, as some of these, cut obliquely, show a 
inct cellular structure. 

In the sections of durain the lamingw are rather 
closer together than in the slides of clarain, and the 
lamina are well marked, as though with thin sheets of 
opaque inorganic material. The fusain is obviously 
associated with ‘dirt’ bands in which pyrite, siderite, 
апі calcite can be distinguished alone with the 

wdery carbon. In some cases a beautiful reticu- 

ted structure is evident in the fusain, as though the 
inorganic matter was an infillDhg in some organic 
structure. 

Thus ıt appears, from a petrographic examination 
of the пеп] kind’ that these coals consist of four 
components, but rather different from those identified 
by Dr. Marie Stopes. My components are аз follows : 
(4) One main constituent which simulates a crystal- 
line structure, and (B) three minor or relatively minor 
constituents—.(1) resinous bodies, such as sporangia and 
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res which may be pan in large or small quanti- 
Ges апі may markedly affect the quality of the coal; 
(2) powdery, soft carbon with the macrostructure of 
charred wood, which is well known as mineral charcoal 
or fusain; and (3) inorganic matter—clay along the 
laming or scattered through the coal, as well as other 
such recognisable minerals as pyrite, calcite, siderite, 
etc, usually associated with the fusain. With this 
inorganic matter could be grouped the inorganic 
impurities, for example, ankerite, еіс, which occur in 
cracks and joints 1n the coal. . 
The most important and certainly most uniform 
substance of these coals is the materal, designated. 
vilro-dlarain in CO to Dr. Stopes, which con- 
stitutes the main bulk оѓ good coal and probably- 
represents the mineralised form of woody tissue. Its 
x мсн не behaviour is strange, but wi probably te 
y accounted for by organic chemists as some kind 

of strain phenomenon. , Сүх, S. Fox. 

Geological Survey of India, 
Calcutta, September 23. 





Tue application of the petrological microscope to 
the study of coal sections may lead to interesting 
observations on the details of coal structure, and I am 
pied Mr. Fox is takang ıt up. Itis a httle unfortunate, 

owever, that he should add to the complexities of 
coal nomenclature on so slender a basis as his observa- 
tions on his first few sections. 

In his third ph he writes as though '' vitro- 
clarain (after Stopes)” were identical with “an - 
lon (after Thiessen)," а confusion which has y 
been concisely by Seyler; see ''The Nomen- 
clature of the Banded Constituents of Coal ” (NATURE, 
April 5.1926). 

In fourth paragraph Mr. Fox describes “a 
beautiful reticulated structure" as being evident, 
“ ав though the inorganic matter was an ing in 
some organic structure." This is a truism to students 
of coal, the “ reticulated structure " being tracheids 
of woody tissue, generally the secondary wood of 
Lepidodendron, or Cordaitean trees, which constantly 
have crystalhne matter filling the laminae of the 
tracheids. 

Mr. Fox’s main point, however, that there is ons 
main constituent which simulates e structure 
in coal, 1s a suggestion which, if true, would have а 
ee of research into 

structure, and should certainly be checked by 
observations on much larger numbers and varieties of 
coal sections. . 

It must be borne.in mind that, in е Е 
bulk of bituminous coal contains ic compoun 
which are colloidal 1n their nature. 

I must dissent from the phrase in the concludi 

ph that this “. . . constitutes the main b 
of good coal and probably represents the mineralised 
form of woody tissue ” The major part of coal sub- 
stances is not mineralised but mummified; and 
woody tissue is ome of its constituents, but only 
one of many. Maris C. STOPES. 

Givons Grove, Leatherhead, Surrey, 

October 25. 





Adsorption of Dyes to Silver Halides. 


Тнк quantitative determination of the amounts 
of dyes taken up by crystalline sobds has both a 
eneral and interest. The adsorption of 
yes to silver hahdes, and particularly of sensitising 
dyes, has considerable photographic importance in 
relation to the theory of optical sensitiaing. Work 
has been in progress for some time in this labora- 
tory on this problem by methods devised by the 
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writer and Mr. H. Crouch. The dyes investigated 
are of the i ine and car ine class, and 
the bulk of the work so far has carried out 


with orthochrome T-bromide (p-toluquinaldin-p-tolu- 
quinoline-ethylcyanine bromide). 

These dyes are decolorised at sufficient acidity, 
the colour being restored by alkali, and the colour 


change Bone wary eno for the dye to be used 
as-an indicator. e ition coefficient of the dye 
between a weakly buffered aqueous solution of about 
ri/rooth normal ‘buffer. content and chloroform was 
determined at different pH values; at about pH —8 
the dye is practically completely removed from the 
water by the chloroform. 

The concentration of dye was determined by 
extraction with chloroform and measurement of 
the spectro-photometric extinction at the wave- 
length of maximum visible &beorption, about 570 mu. 
The dye solution of given РН was shaken with a 
silver bromide precipitate, the integral surface of 
which could be computed from the size-frequency 
curve of the рее On plotting amount of dye 
carried down the silver bromide against residual 
concentration ol the dye in the solution, curves were 
obtained which first гове rapidly, then reached a 
period of practically equal adsorption, which was 

in followed by a period of almost vertical ascent. 

е interpretation of these results is as follows: 
The dye is at first adsorbed to the surface to the 

int of surface saturation of the silver halide with 
(ув molecules. The dye disperses in water to 
colloidal as well as to true solution and the last 
ascending portion of the curve. nds to the 
precipitation of the dye on the silver бош that 
is, to the colloidal or mechamical tion. The 
point “at which -the final ascending ion of the 
curve when produced cuts the concentration ал 
of the dye, represents the {кина solubility of the dye 


in the aqueons solution. 
Of various tion formule, the so-called 
Freundhch formula ed entirely to resent the 


data, but a modification of Langmuir's formula for 
the monomolecular tion of molecules to 
Шетел: ta well . 

rom the known total area of the silver mide, 
and the lattice interval, the number of ions in the 
surface layer can be calculated. Assuming octahedral 
surfaces, which all the evidence indicates, the adsorp- 
tion density of the dye on the surface diminishes as 
the РН of the solution is decreased, but at a pH of 
5:5 1t was calculated that one molecule of dye was 

bed for 20 ions of the lattice surface. 

Several reasons might be àdvanced in explanation 
of the low adsorption denmty of tbe dye. From 
optical sensitising experiments it has been known for 
а long time that the effective amount of dye adsorbed 
was of a very low order. Mr. T. Thorne Baker has 
recently contended (Phot. /., 50, 299, 1926) that the 
dye is only adsorbed to what have been termed the 
‘sensitivity specks’ in the silver halide, which have 
been shown by the writer to be, in all probability, 
silver sulphide. This ар epe does not at present 
seam probable, in view ot the existence of a similar 
order of adsorption of the dye when the silver halides 
are in the absence of sulphi material. 
bable that the dye is actually 


It seems equally pro 
H ide, that the dye molecule has 


held to the silver E n 
& area, ап Y orien 
itsel cif ке to the ure . The most 
obvious condition would be for the dye cation to 
be held to a bromide ion of the silver halide lattice, 
but residual E in other parts of the molecule 
may also be ex i 

The solubility of the dye in water ıs enormously 
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diminished ın the presence of quite small amounts of 
soluble halides, and the which these play in 
the adsorption process 18 being investigated. езе 
measurements must be carried out in a yellow light 
such as is given by Wratten prp ER oo, owing to 
the photochemical reactivity of the dye: 

e work is to be extended, and it is hoped to 
publish а fuller account shortly. 

S. E. SHEPHERD. 
(Assistant Director of Research.) 
Eastman Kodak Company, 
Rochester, N.Y., October 29. 


The Genetics of Evening Primroses and Mice. 

IN 1905, Dr. С. Н. Shull, of Princeton, received 
from Dr. de Vries ten rosettes of Oewothera lamarckiana 
from the locality at Hilverahum, Holland, which had 
supplied the original material for the classic researches 
of de Vries many years before. In 1921, among the 
descendants of these plants а peared a colour-muta- 
Нор which Shull calls ‘old gold ' (vetawrea). The petals 


are flushed with apricot-colour, strong to the 
base, fading ont distally. Ina in ing and 
detailed paper над Мау 1926, p. 201), Shull 
describes the viour of this көл іп a vanety 


af crosses. It is receasive to the yellow 
flower. In order to test it further, Shull introduced 
into his cultures the very pale yellow mutant called 
' sulphur’ (stphwrea), and was to find that 
old-gold was complementary to sulphur, the two when 
croesed giving invariably plants with flowers of the 
normal yellow colour. Accordingly the normal 
yellow is expressed by the symbol SSVV (double 
dominant), the homozygous sulphur by ssVV, and the 
rasan old-gold by SSvv. By suitable crosses 
the double recessive ssvv was obtained, and proved 
to be a pale flower, with the bases of the petals finshed 
with the apricot tint. Shull called it ' gold-centre ' 
(awrata). e amount of the reddish or old-gold 
colour 13 much lees than in old gold. А 
From my experience in ing sunflowers, and 
to & leeser extent ev primroses, I feel sure that . 
microecopical and chemical investigations would 
make this case clearer. The normal yellow 18 due to 
plastids in the cells, and ‘sulphur,’ while posaibly having 
plastids, more probably has them less numerous 
or diluted, with more air in the cells——an approach 
toward the condition of the white-flowered species. 
The old-gold effect must surely be due to an antho- 
cyanin. soluble in the sap. Ап inhibitor of this 
anthocyanin suffusion is dominant, and exista in the 
normal yellow flowers. Thus the allelomorphs are 
not really yellow and old gold, but no flush, and flush , 
yellow being present in either case. If the allelo- 
morphs in the case of yellow and sulphur are dense and 
dilate, this why less anth in is visible 
in the double recessive in ald goid, on the same 
inciple as that of the white evening primrosee, which 
tuni pink on fading. It is possible that as much 
anthocyanin could be extracted from the one as the 
other. . 
In experimenting with-transplantable neoplasms or 
tumors in mice (Семейсѕ, May 1926, p. 294), Mr. 
Leonell C. Strong, of the Bussey Instrtution, found 
that transplants from -a spontaneous cancer rarely 
grew well in the first generations, but usually the 
number of successful takes increases until a very high 
rate is attained. Не directs attention to certain cases 
in which a t changes have taken place in the 
behaviour of the tumours, so that from one onginal 
he now has four, with different reactions appro- 
priate to each. He’ shows that these differences 
cannot possibly be ascribed to anything in the host 
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mice, and so is driven to the conclusion that somatic 
mutations have occurred iu certain of the tumour 
cells. The eral improbability of the occurrence 


of such mutations in so short а time & Ну 
cannot count against the observed facts. ibly 
there may be a slightly different explanation. The 


complicated mitotic phenomena are of course controlled 
by genetic factors. If we assumed (and the idea is 
not new) that the original tumour cells arose as the 
result of a breakdown in or disturbance of the mitosis- 
controlling factor or factors, this one change would 
seem to account for all the rest. The partially 
madequate control would result in sundry mitotic 
errors, and those which led to the most prolific and 
‘non-specific’ tumours would be tuated in 
preference to others. T. D. А. RELL. 
Univermty of.Colorado, 
der, October 23. 





Mathematical Proof versus Observation. 


Tue history of the physical sciences offers many 
examples of theories ich have been ‘ proved’ 
mathematically and been set as foundation - stones 
in the edifice of sclence, only long after and when 
a superstructure has been reared upon them to be 
abandoned as untenable. The operation of taking 
out a ‘foundation stone of science’ presents all the 
difficulties which are encountered in extracting its 


руга! el. 
thematical formule to be applied practically 
require the use of numerical factors which are often 
wanting or аге subject to such wide thst & 
large.element of guessing enters into the computation. 
In actual practice & far ter source of error-is 
one which might well be eliminated—the neglect to 
шее and check carefully the results of the 
ma atical treatment with the facts of observation. 
A noteworthy example of the abiding faith in 
mathematical formula when not in harmony with 
observation, 19 afforded by a formula in common use 
where the disparity between the calculated and the 
observed numerical values is that between 26,000 


and 200. A neglected factor has just been discovered - 


which brings the theoretical and the actual values 
im this сазе into harmony. Obviously this example 
might be cited to show the value of mathematical 
treatment; but even more clearly it sounds the 
warning against potting our faith in any mathe- 
matical treatment of physical phenomena where a 
‘careful compari has not been made to see that 


‘the results of the computation check with the. 


observations. ` 

Even when the mathematician has himself been 
careful to state the limitations to which his con- 
clusions are subject because of the assumptions 
made, thoee who cite him are not so easily controlled. 
Ав a striking example rt is stated in a recent review : 
“ Dr. Poo s has recently demonstrated 
Jowr. Roy. Mat. Soc., vol. 52, p. 85, January 1926) 
- that whatever superficial increase of pressure there 
may be over either pole or over С d, in conse- 
quence of the cold, this 1s & shallow surface effect, 
and that both poles are seats of low pressure"; 
as though such a fact could be proved by mathe- 
matcal discussion alone. When we consult the 

i , we find that this eminent mathematician 
has stated that his discussion has not been developed 
for the actual earthe on which we live; but for & 
hypothetical earth on which the atmospheric circula- 
tion 18 assumed to be symmetrically disposed with 
reference to the күс poles, operates with- 
out friction, and is without interference from the 
i distribution of land areas. No one of the 
assumptions holds true of our earth. 
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It should be stated that Dr. Jeffreys has faithfully 
tried to compare his conclusions with observation, 
though without very happy results; for neither 
Greenland nor the north and south polar areas are 

i of low atmospheric . The north 

area is one of nearly normal atmospheric 
ressure, whereas the south polar on and Green- 

d are both notably areas of high atmospheric 
pressure. Observations are consistent in support of 
these statements. Wy. Н. Новвѕ. 

Апп Arbor, Michigan, October 28. 





The Oscillations of Superposed Fluids. 

Тнк explanation of Franklin’s experiment quoted 
in NATURE of December 4, p. 823, is purely dynamical. 
When a stratum of oil rests on water the restoring 
forces of gravity called into play by any disturbance 
of the interface are comparatively small, owing to 
the slight difference of density. Free oscillations 
are consequently slow, and so in Franklin’s case 
apparently came within the e of the imposed 
periods due to the motion of the ship. 

-The formula for the iods (2ж/с) of waves of 
pa length (2r/k) ın the case of two superposed 

quids of depths А, À' and densities p, р' was given 
1 ago by Stokes. The equation two roots, 
which reduce to 

- p’ sinh kk sinh kh’ 
с® = gk tanh k(h +h’), оз — gk? Р “moh k(h+h) ' 


approximately, when the ratio (p—p3/p is small. 

e former root nds to the motion of the 
fluid mass as a whole, as if it were of uniform density 
throughout. The second root is relevant to the 
observed phenomenon, the disturbance being confined 
to the neighbourhood of the interface. The ratio of 
the amplitudes at the upper and lower surfaces is 


in fact 
р-р sinh kA 
р Snhk(hkrA) E 
approxima, If the Япійв are contained in a 


cylindrical vessel of radius a the admissible values of 
k are oo by the roots of J,’(ka)=0. The slowest 
oscillation of all corresponds to the smallest root 
of this in the case of # = 1, namely, ka = 1:841. The 
interface then oscillates about a nodal diameter. 

For a numerical example, probably not very 
different from the circumstances of Franklin’s case, 
we may assume А = À' — 4 cm., a —4 cm., (p — р)/р=0‹9. 
With the above value of ka this gives & period of 
1:36 sec. The co ding ratio of the amplitude 
at the upper surface to that of the interface 1s only 
00155, or less than one-sixtieth. If the оп] were re- 
moved the period would be 0-302 sec. Н. LAMB. 

6 Selwyn Gardens, Cambridge. 





Rainfall Interception by Plants. 

Тнк major part of the ‘interception gain’ found 
by Mr. Philips in his ents at Deepwalls, 
described in NATURE of Dec. 11, p. 837, is no doubt 
due to the screen catching rain which would otherwise 
have fallen on the lee side of the gauge. This would 
become negligible if a large area were covered by a 
com; tively close network of screens, except for 
a narrow strip at the edge of the area, where the gain 
would still be appreciable. This particular ent 
does not appear hkely to give information about the 
amount of water deposited on plants when there is 
no rain (or practically no ram) to the ground. 

The tage excess in Mr. Phillips’ e ent 
should be greatest when the ratio of the velocity of 
tne aim te the Tet CEFN O EAS RNOR кыы t. 

‚ GOLD. 
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Allotropy. 
By Prof. A. Surrs, University of Amsterdam. 


[EE liquid state of aggregation or phase of an 

element under its own vapour pressure is 
always stable over a certain temperature , that 
is to say, from the critical point to the soliditying or 
melting- point. Below this point the liquid is not 
stable, for in this case it has gone beyond its range 
апа should have crystallised, but seems to be too 
- indolent or has forgotten to do it. 

All liquids can cooled more or less below the 

solidifying point without freezing, or, in other words, 

‚ сал be supercooled. This supercooled state is meta- 
stable, since although it is not stable it can be realised. 
But what about the crystallised aggregation? If 
only one solid state exists the case is very simple, for 
then we can say, from the solidi point to lower 
temperatures the solid state is stable. It is generally 
found, however, that the same element can exist in 
two or more orystalline states, or modifications, differ- 
ing in physical and chemical properties. This pheno- 
menon is called allotropy, or better phase-allotropy, as 
the intention is to indicate the appearance of two or 
more similar phases. If at any time two liquid states 
of an element are found, one may also speak of 
phase-allotropy. It should be observed that though 
we have referred here to elements, the same holds 
for compounds, if the different phases have the same 
composition. 

Two cases must now be distinguished. It is possible 
that what is said above holds only for one of 
the solid states, whilst the other modifications are 
always metastable. This phenomenon is called mono- 
tropy. The iarity of such metastable states is, 
that contact with the stable state or with a solution, 
etc., can effect the transformation into the stable state. 
When such a metastable state can be heated to the 
melting-point, then it appears that the melting tempera- 
ture is lower than that of the stable state. metimes 
these melting-points are very close and sometimes 
they are a great way apart. For example, the stable 
violet phosphorus у» at 589-5? C., whilst the meta- 
stable black modification melts at „588°, and the 
metastable white modification at 44-1? It appears 
also that the stability is transferred from one modifica- 
зои other. For example, over а certain tempera- 

ture range А is stable and B metastable, and above 

& given temperature the position is reversed ; B 
becomes stable and 4 metastable, and at this given 
temperature both of the two modifications can exist 
stable, side by side, and be in equilibrium. This 
temperature is called the transition temperature and 
is completely comparable with the melting tempera- 
ture, at which the solid and the liquid aggregation 
аге in equilibrium. This phenomenon is called enantio- 
tropy. А good example is mercury iodide: below 
127° the red tetragonal modification is stable and 
above this temperature the yellow thombic modifica- 
tion 1з the stable one. At 127°, the transition 
temperature, both forms are stable. It must be 
remembered here that we have considered liquid and 
solid phases, being under vapour pressure. It is 
necessary to mention Bere that it happens frequently, 
that whilst under vapour pressure only one crystalline 
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phase is stable ; under higher pressures the transition 
phenomenon occurs. 

a consequently, two modifications only can 
be stable, side by side, at the transition temperature, 
it happens frequently, owing to retardation, that a 
stable and a metastable modification exist side by 
side over a large range of temperature. In this case, 
consequently, the substance-is a conglomerate of two 
modifications, one only of which is stable. This 
behaviour, as it is only a consequence of retardation 
phenomena, might have been expected, and has no 
connexion at all with those to be described below. 

Until fifteen years ago it was considered that the 
so-called single substances were completely under- 
stood, and that no new aspects remained for investiga- 
tion. The connexion between the different aggrega- 
tions of a single substance was indicated simply by a 
diagram on which the vapour pressure curves and 
melting-point curves were drawn, or in other words, 
by indicating how the vapour pressure changes with 
temperature and how the melting-point changes with 
pressure. Such a diagram shows that the vapour 
pressure of the liquid or of the solid state, at a certain 
temperature, has a constant value, and the same holds 
for the melting-point at a definite pressure. As, 
however, in some cases it was found that the vapour 
pressure could be changed without altering the tem- 
perature, and that the melting-point could be.altered 
without changing the pressure, and that in certain 
cases the transition temperature could be shifted, it - 
was clear that something was lacking in our know- 
ledge of the states of aggregation. 

Some of these phenomena to which I refer are 
described below. It was found that by partial dis- 
tillation of most carefully purified crystalline violet 
phosphorus at 360°, & residue was obtained showing 
& much lower vapour pressure tban the original sub- 
stance. The original violet phosphorus at 460° had 
а vapour pressure of 3 atmospheres, whilst the vapour 
pressure of the residue at the same temperature was 
т atmosphere (Zetisch. f. phys. chem., 91, 249, 1916; 
“ The Theory of Allotropy,” p. 214). Further, it was 
found that the melting-point of violet phósphorus 
was considerably lower when the substance was slowly 
heated, than that observed when the heating was 
carried out quickly. The maximum difference observed 
was about 20°, and the melting did not take place 
ata constant temperature, but over a range of tempera- 
ture Zeitsch. f. phys. chem., 91,349, 1916 ; “ The Theory 
of Allotropy,” p. 195). 

In the same way, &cco to the previous history 
of the substance, the fat trilaurine could be caused 
to melt, arbitrarily, at any temperature between 
18° and 46°. Rhombic sulphur showed similar results, 
but on a small scale. As the transition 
phenomenon mentioned abpve, it was found that 
‘according to the rate of cooling the transition tempera- 
ture of mercury iodide could be raised some degrees 


(“The Theory of Allotropy,” pp. 188, 193, 201, 206), 


and the same holds for the transformation of B-crysto- 
balite into a-crystobalite, where the effect is more 
marked. Two crystalline modifications of silica pre- 
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at 1600? showed that the transformation >a 

already taken place about 18° above the tempera- 

ture at which the change in material prepared at тооо° 
occurs. 

It is evident that a e of the vapour-pressure of 
the liquid state causes a e in the boiling- 
consequently a change of the boiling-point indicates 
that the vapour-pressure of the liquid is altered. A 
change of the vapour-pressure of the liquid causes also 
a change of the melting-point, unless the new vapour 
tension of the solid state has accidentally such a value 
that the new vapour tension lines of liquid and solid 
meet at the ordinary melting temperature. 

As regards changes of the boiling-pomt, most inter- 
esting results were óbtained by Н. B. Baker and Mrs. 
Baker (Trans. Chem. Soc., 51, 2339, 1912). They found 
that while pure, not intensively dried nitrogen trioxide 
boils. under atmospheric pressure at. —2?, the in- 
tensely dried liquid, freed from the last traces of water 
by hosphorus c gc boiled at +43°, that is, 
45? higher. nitrogen tetroxide they obtained а 
similar result, the boiling-point of the ау. dried 
liquid having risen more than 47°. 

These investigations were the beginning of а series of 
still more important experiments, ‘carried out by 
Baker (Trans. Chem. Soc., тзт, 568, 1922) on the 
intensive drying of ten liquids and some solid sub- 
stances of very different character. The examination 
of these substances, being postponed by,the War much 
longer than was intended, was delayed eight or nine 
years. The result was that all the liquids showed a 
great rise of boiling-point. For example, the boiling- 
point of benzene had risen from 80 to 109°, that 
of ethyl alcohol from 78:5? to 138°, that of ethyl 
ether from 35? to 83^, that of hexane from 68-4? to 82^, 
that of bromine from. 63° to 118°, and that of mercury 
from 358° to 420°. 

Further, it was found that if these intensively dried 
` liquids were allowed to take up a trace of water-vapour, 
for which purpose contact with ordinary dried air (air 
which had been passed first through concentrated 
sulphuric acid and then over phosphorus pentoxide) 
was sufficient, the liquids regained their original state 
with the normal boiling-points. In some cases, as with 
alcohol, the normal state was reached in twenty-four 
hours, but with benzene it required a month. 

At first sight it might be thought that this pheno- 
menon is a simple superheating of the liquid. Indeed 
it is well known that if & liquid and the wall of the 
vessel containing the liquid are freed from gases, it is 
possible to heat the liquid some degrees above the 
normal boiling-point before boiling occurs. Now if 
intensive drying facilitates this phenomenon, Baker’s 
results might be described to superheating. For those 
who are not familiar with the phenomenon of super- 
heating, it may be mentioned that should anyone suc- 
ceed in heating water in an open vessel, for example, 
up to 130°, it would be most necessary for the 
experimenter to it under cover, since that at 
any moment an intense and explosive boiling might 
take place (explosion of boilers). Taking now into con- 
sideration the fact that boiling-points up to 6o? above 
the normal boiling-points were observed by Baker and 
that the boiling took place very quietly, then it is clear 
that considerable superheating was altogether out of the 
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question. Corresponding to this, Baker found that at 
the same temperature intensively dried ether showed 
a lower vapour-pressure than the moist liquid. The 
vapour-pressure is a quantity which can be accurately 
measured, and since a decrease of vapour-pressure 
corresponds to a rise of the boiling-point, it was proved 
that the phenomenon observed by Baker was the result 
of a change of the state of the substance involving & 
change of the vapour-pressure. That the state of the 
substance is really changed by intensive drying 
followed from the tits obtained by determining the 
mean size of the molecules in the intensively dried 
liquids, for which values were found 2 to 2:5 times аз 
large as in the moist liquids. Consequently, association 
or polymerisation had taken place. 

These results, being completely unsuspected and lying 
far beyond the horizon of current conceptions, were at 
the time not generally accepted. It was not possible to 
say how Baker could have erred, but one could simply 
not believe that the properties of a substance could 
M so much. 

peria chemists and physicists in general were 
sceptical, in the chemical laboratory of the University 
of Amsterdam the results obtained by Baker were 
received with great enthusiasm, since there in 1911 a 
theory had been put forward by means of which such 
results could be easily explained. Baker’s results were, 
indeed, а valuable confirmation of the new theory 

(“ The Theory of Allotropy,” 1922). 

This theory assumes that every state of tion, 
even of the most simple sübstance, in reality 1s complex, 
that is to say, it is built up of molecules of different 
kinds. Taking, for example, benzene, it is assumed that 
in each state of aggregation, namely, gaseous, liquid, and 
solid, it consists of different kinds of molecules. For 
simplicity only two different kinds of molecules are 
assumed, indicated by the indices a and 8, thus C, 
and СУНУ. Ingeneral, we cannot say beforehand in 
what way these kinds of molecules differ. First, 
it is possible that these molecules are equal in size but 
different in structure, and these differences may be 
very small. Secondly, the molecules may be of different 
size. With benzene it is probable that the different 
kinds of molecules differ in size, and for simplicity we 
shall assume here that one kind is a simple molecule, 
CHa and the other kind is an associated molecule 
(СЬН„)л, formed by combination of я simple molecules 
to form а new molecule. Let us consider now 
pure benzene. This liquid boils at 80°. Supposing 
we had а liquid consisting only of simple molecules 
CH, then this liquid would be more volatile, would 
have a higher vapour-pressure and a lower boiling- 
m than ordinary benzene, let us say 70°. If we 

, on the other hand, a liquid containing only the 
larger molecules (С,Н,)я; this liquid would be much less 
volatile, and would have a much higher boiling tem- 
perature, let us say 150°. Ordinary benzene boils at 
80°, since in this’ liquid, molecules of the liquid boiling 
at 7o? and molecules of the liquid boiling at 150° are 
present side by side. 

: It is natural then to ask: Is benzene a mixture? 
Certainly it is, for that is exactly what these considera- 
tions indicate. Benzene vapour and benzene liquid 
are gaseous and liquid mixtures, and crystallised 
benzene, that is to say, every crystal of the solid 
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state, is also а mixture, namely, a mixed crystal, 
but, as we shall see, they are not ordinary mixtures. 

By adding water to alcohol we obtain an ordinary 
mixture, and the properties of that mixture depend 
on the proportion ш which the substances are mixed. 
A certain mixture begins to boil at a definite tempera- 
ture, begins to solidify at a definite temperature, and 
shows a definite vapour-pressure &t & certain tempera- 
ture. .The property by which a liquid is known as a 
mixture is this, that by distilling off a portion, or by 
solidifying а part, we obtain а liquid of ша 
composition and therefore different boiling - po 
different vapour-pressure, and different sclidttying 
point. The easiest manipulation is partial distillation. 
Applying this method, for example, to a mixture of 
equal quantities of water and alcohol, then a vapour 
escapes which is richer in alcohol than the liquid, and 
the remaining liquid has become poorer in alcohol, 
effecting a decrease of the vapour tension and an 
increase of the boiling-point. 

This decrease of the vapour-pressure and increase of 
the boiling-point by distillation is a character- 
istic property of a mixture. If a solidi mixture 
gives mixed crystals—di.e. crystals in which all 
the substances we have mixed are present, just as 
every drop of a liquid mixture contains each part 
present (а mixture of chlorine and bromine is a very 
good example)—then for these mixed crystals this 
Tule holds just as for liquid mixtures, namely, by 

distillation the vapour tension is decreased. 

It is mentioned above, however, that pure benzene 
is а mixture. Yet if benzene is submitted to partial 
distillation the properties of the liquid are not changed 
at all. Vapour-pressure, boiling-point, melting-point 
are exactly the same as before. What is, then, the 

-explanation of this behaviour, which is characteristic 
of a true simple substance, whilst benzene is not simple ? 
It seems indeed a contradiction, but it is not so. Al- 
though benzene is composed of different- kinds of 
molecules, it behaves as a single substance, on account 
of the great velocity with which these kinds of mole- 
cules are transformed m each other. These mutual 
transformations are indicated in the following way : 


"С.Н, С” (С„Н)я. 

These -two very rapid opposite reactions lead to a 
so-called equilibrium, in which the proportion between 
the single | and the associated molecules, or the com- 
position, has a definite value at constant temperature 
and pressure. If we have іо do with ordinary dried 
benzene, we have no means of ing this composi- 
tion, temperature and pressure ing constant. 
Let us assume we had an instrument which enabled 
us, just as a stork catching fish from the water, to 
catch up and carry off the large molecules in liquid 
benzene. Still we should not succeed in making the 
remaining liquid poorer in big molecules,’ for so soon 
as the number of large molecules is decreased the 
small molecules will be associated to form large mole- 
cules, until that proportion between small and large 
molecules is reached which corresponds with the inner 
equilibrium. 

By distilling benzene as rapidly as possible а similar 
process occurs ; the smaller molecules are more rapid 
than the large ones, and in consequence of this the 
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smaller molecules will leave the liquid surface in 
greater numbers per second than the large molecules. 
Notwithstanding this the liquid does not get poorer 
in small molecules, since the larger molecules dissociate 
until the proportion of the different kinds of molecules, 
corresponding with the inner equilibrium, is reached. 

According to these considerations, a so-called simple 
substance is in reality a mixture, not an ordinary one, 
but a mixture with an inner equilibrium. Now it is 
evident that if we were able, for example, in the case 
of benzene to withdraw the big molecules with a 
velocity greater than the velocity with which they are 
formed again, the properties of benzene would change. 
But in most substances these inner transformations 
are so rapid that an artificial change of the composition 
is impossible. 

We can say, consequently, that it is the rapid 
establishment of the equilibrium between the different 
kinds of molecules of the same substance (inner 

equilibrium) which makes a substance such as ordinary 
pure benzene, behave as a true аан 

Considering the results of Bak ents from 
this point of view, it is not difficult tw give an explana- 
tion of them. Only one very probable supposition is 
to be made, namely, that the process of intensive 
drying effects a decrease of the velocity of the trans- 
formation between the different kinds of molecules, and 
that finally the transformation is stopped completely. 

In benzene, not intensively dried, the two opposite 
rapid transformations, 


"СН, С> (GHgn 


аге taking place, but in intensely dried benzene these 
transformations take place no longer, and the arrows 
have no longer any signification ; the two kinds of 
molecules have become strangers to each other; t.e. 
intensively dried benzene has become an ordinary 
mixture 


What can we say now of this mixture? We have 
already mentioned above that a liquid consisting 
exclusively of the small simple molecules, C,H4, would 
be more volatile and would boil perhaps at 70°, 
whilst a liquid containing only the big, associated, 
molecules (H4) would be much less volatile and 
would boil perhaps at rso*. From this it follows 
that when, by intensive drying, benzene has become 
an ordinary mixture, it is & mixture of two substances 
differing greatly in volatility. Heating this mixture 
in апо vessel, then, as in most cases, principally 
the more volatile part will escape, by which ‘the remain- 
ing liquid becomes richer in the less volatile part, and 
when the boiling-point is reached the liquid, consider- 


ably enriched in the less volatile and higher boiling 
part, will begin to boil at a temperature higher than 
the boiling-point of moist benzene. 


This explanation has been tested and confirmed 
(Jour. Chem. Soc., 125, 1068, 1924), but in addition 
another supposition has been confirmed, namely, that 
the process of intensive drying effects more or less а 
change in the proportion betweep the different kinds 
of molecules at the temperature ; t.e. it effects a 
change of the inner equilibrium ( Jew. Chem. Soc., 128, 
2655 and 2657,1926). Itseems that with the progress of 
the drying process the molecular proportion mentioned 
above changes gradually more or less ; this is accom- 
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Gelinde mit Ab ben, von І. Hopf und E. Trefftz 
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General ZH D Demy 8уо, Pp. xi ` xhi +159 P inter- Гер: Walter de Gruyter und Co., 1926) 4.80 gold 
reg ener d Co, 1926) | mahne, Friedrich, тендеп der Filmphotographis : 
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ott, Cyril, and FitzGerald, Marion, Edited by. 
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Kunstseidenfabrikation. 
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London: Ginn and Co., 1926 ) 2s. 64. net.” 

Kolthoff, I. M. Indicators : their Use in Quantitative 
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et Cie, 1926.) 6s. 
Waldschmidt- Leits, Ernst. Die Easy, Wir 
und Wissenschaft, d 76) 


233. (ra ao Vieweg und Sohn A. 


1926.) 34 йлы 
Welser, The Hydrous Oxides. (Inter- 
national weit Demy 8vo Pp. x+452. 
ew York: McGraw- Book Co. Inc.; London: 
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Callwey, 1926.) 12 marks. 
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Roy. Pp. 12 46 plates. (London: H Stationery 
ce, PPS 1s 6d. net.* 
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vi + ie bene te (Prmeeton, N.J.: Princeton Univer- . 
sty London : peius University Preas, _1926.) 
185. net. * 


Friedel, Geo Leçons de cristallograp hie, pe 
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Craib, W. G. Florae Siamensis Enumeratio: a List 
of the Plants known from, Siam, with Records of their 
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panied by a decrease of the velocity of the two opposite 
*ransformations, until finally they are stopped completely. 
Now it will be clear that the theory is also capable 
of explaining the phenomenon noted already in the 
solid state of some substances, for the theory states 
that every state of aggregation, consequently also 
the crystalline state of & so-called single substance, is 
ош] up of different kinds of molecules. The crystal- 
ine state of a single substance is consequently a mixed 


abies not an ordinary one, but а mixed crystal in 


э uilibrium. 

ve observed already, the velocity with which 
dé] inner equilibrium between the different kinds of 
molecules is established in the different states of 
iggregation, seems to be a very characteristic property 
of substances, so that we can speak of rapid and slow 
substances. Rapid substances can undergo rapid 
changes without coming out of inner equilibrium, but 
Поз ones can be disturbed. In the light of these 
1ew considerations, the results obtained with violet 
»hosphorus can be explained easily. Violet phos- 
»horus is a slow crystalline substance ; ‘it is a slow 
nixed crystal, and therefore evaporation. at relatively 
ow temperatures wil cause the mixed 
zrystal to become poorer in the most volatile molecular 
species, thereby decreasing its vapour tension. 

Another phenomenon, mentioned already, showing 
that the melting-point and transition-point depend 
on the previous ry, can also be predicted by the 
theory. If the pressure is kept constant and the 
temperature is , it will of course depend on the 
velocity with which шпег equilibrium is established and 
the rate of change of the temperature, whether for 
practical purpose inner equilibrium always exists. If 
the temperature changes so rapidly -that the inner 
equilibrium cannot adjust itself to it, inner equilibrium 
is not realised, but disturbed conditions are obtained, 
which are naturally metastable, and the eee of 
these states, such as specific jid solubility, transi 
Kion-point, melting-point, point, etc., will 
deviate from those of the inner pud state. In 
connexion with this it is clear that it is very difficult 
or impossible to show complexity with rapid substances. 
It is easily understood, therefore, that complexity is 
apparent only in rather slow substances, and as most 
substances are rapid, the complexity was only proved 
ап а relative small number of cases. 

It will be evident now how valuable it is to have a 
means by which it is possible to change a rapid sub- 
stance into a slow substance, and finally to bring all 
inner molecular transformations to rest. A substance 
to which this has been applied with great success is 
sulphur trioxide (Jour. Chem. Soc., 125, 2554, 1924 ; 
128, 1108, 1603, 1926). The intensely dried crystalline 
state has been studied in detail and. the phenomenon 
already found with violet phosphorus was observed 
here in a marked degree. Å t was found that sulphur 
trioxide, dried for one month or-longer in a certain way 
with freshly distilled, purest, very fine phosphorus 
pentoxide, becomes so exceedingly slow that it behaves 
distinctly аз a mixture. Since the e of temperature 
and pressure within which that behaviour reveals itself 
is much more easily approached than in the case of 
phosphorus, it could be studied more closely. Thus we 
could obtain by partial distillation substances of nearly 
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every lower vapour-pressure and, within wide limits, of 
ing melting-points. The vapour-pressure could at 


vee 
$0° be reduced to 1/15 of its normal value, whilst“ 


the melting-point ‘could be raised from 62? to 95^, an 
increase of no less than 33^. The melting process in 
such a crystalline state, which has been much changed 
by partial distillation, is rather us, since in the 
liquid formed, notwithstanding the intensive drying, in 
consequence of the higher temperature, inner trans- 
formations take place very rapidly. This causes a 
rapid increase of vapour-pressure, so that the chances 
are that the apparatus burst. 

The influence of X-rays on such markedly changed 
crystalline states is also noteworthy. We found 
that X-rays affect not only the establishment of the 
inner equilibrium, but algo the transformation of the 
кука Кр forms into the. stable modifications. I 
have referred here to the phenomena, observed with 
phosphorus and sulphur trioxide, but recently we have 
found analogous phenomena with a number of other 
substances such as eal ge pentoxide, nitrogen 
tetroxide, hexane, benzene, etc. 

All these phenomena show the complexity of the so- 
called simple substances, and we may expect that other 
substances in the intensely dried state will also show 
complexity, for there is little doubt that complexity is a 
general phenomenon. Whilst the old ideas of allotropy 
are completely powerless to explain these phenomena, 
they give strong confirmation to the principles on which 
the theory of allotropy is built, while the new pheno- 
mena can be explamed completely by this theory. 
The new theory of allotropy shows among other things 
that in the most simple case the vapour-pressure lines 
and the melting-point line of a so-called single substance 
belong to a pressure-temperature-composition model in 
three dimensions, in which the two different kinds of 
molecules are the components. These lines take up a 
ee place in this space model, since they indicate 

hases which are in inner equilibrium. But the 
oak space ‘model refers to the field of the so- 
called single substance. When the substance is indeed 
completely dry and inner transformations are stopped, 
the whole domain of the substance can be studied. So 
long, however, as the intensive drying is not complete 
and the inner transformations are only strongly re- 
tarded, the same space model shows which phenomena 
may be . As to the different kinds of mole- 
cules, I have pointed out that the reason for the exist- 
ence of these different kinds of molecules must 
po often be sought in the existence of different 

ds of atoms (Ber. Sachs. Akad. Letpstg, 75, 58, 1923), 
and in connexion with this it is interesting that recently, 
from the side of physicists, the same assumption has 
been made on quite different grounds (de Haas, Kon. 
Akad. Amsterdam, 1926). 

Finally, to prevent confusion it is necessary to direct 
attention to the following points. Recently, papers 
have been published referring to experiments on the 
influence of ‘ traces’ of water on different properties of 
substances, as for example solubility, etc. It will be 
sufficient to state here that these experiments deal 
with substances containing ‘traces’ of water many 
thousand ‘times larger than in our cases of intensive 
drying and are consequently in quite a different field. 

From the preceding considerations it follows that 
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whilst for several years the so-called single substances 
were considered to have been completely investigated, 

' and it was believed that new points of view could only be 
obtained by the study of more complicated systems, 
the close study of these single substances has recently 
become extremely interesting. From the new point of 
view already reached, the phenomenon of allotropy 
with all the various phenomena associated with it and 
the influence of intensive drying can be surveyed. 

In conclusion, one among several interesting questions 
may be put forward here. Consider for a moment a 
substance such as -benzene, which has become an 
ordinary mixture by intensive dryings. Benzene is one 
among the large number of substances for which, after 
drying in the ordinary way, various physical constants, 
such as critical-point, melting-point, vapour-tension, 
specific weight, etc., are determined. Now it cannot 
be said that these constants bave no value; on the 
contrary, they are very valuable, but they are not 
physical constants of the pure substance but of impure 
benzene, contaminated by an extremely small trace of 
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water. Before the phenomena to which I have referre 
above were known, one would have attached little 
value to this observation, and one would have answered 
that such an extremely small contamination canno 
have any perceptible influence and can therefore be 
neglected. This is quite true, speaking of contamina 
tion in general, but now we know that water is : 
very special contamination, for on removing it com 
pletely, benzene becomes an ordinary mixture and ou 
physical constants are no longer suitable. Thus the 
new theory opens up another field for investigations 
on which many generations of scientific workers may 
zs out important research. In future the so-callec 
single substances will be really purified, which mean. 
they will also be dried intensively. From the mixture 
obtained in this way the components will be separate 
and studied carefully. Thus the components of a so 
called simple substance will be discovered, and no doub 
will often cause great surprise, since big and noteworthy 
differences may exist between the different kinds o 
molecules. 





Sea-birds: Their Relation to the Fisheries and Agriculture. 


NDER the above title in NATURE of April 8, 1920 
(pp. 172-173), I gave a brief résumé of an 
investigation on the economic status of the commoner 
species of sea-birds of Great Britain then being carried 
out under the auspices of the Carnegie Trust for the 
Universities of Scotland. In that ‘investigation, large 
‚ series of each ies from various localities during 
each month of деуи were examined, and the food 
content of the stomach was estimated by the volumetric 
method. The investigation has now been completed, 
and a final résumé of the more important results may 
not be without interest. In all, nineteen species were 
examined, embracing 2309 specimens. . 

One of the most striking facts shown by this work 
is the very small percentage of fish consumed by the 
common gull, the herring gull, the black-headed gull, 
the common tern, the little auk, and the puffin. 
Hitherto, it has been generally assumed that all sea- 

. birds feed upon fish, and that this item of their diet 
constituted the bulk, but such is far from the case. 
Of the total bulk of food consumed in а year, fish 
constitutes only 5:16 per cent. in the common gull, 
18-20 per cent. in the herring gull, 3:73 per cent. in 
the black-headed gull, 18-or per cent. in the common 
tern, 1:17 cent. in the little auk, and 22°22 per cent. 
in the p In the first three species, much of this 
small percentage of fish is obtained from shore refuse. 

The case of the black-headed gull is most striking 
and significant. As a destroyer of injurious insects 
it is а most valuable bird, 24:70 per cent. of its food 
being of this nature, which is more than that consumed 
by either the rook or the blackbird. It also takes 
4:38 per cent. of neutral insects and o'19 per cent. of 
beneficial ones. The nature of the insect food is of 
considerable interest, both on account of the enormous 
&mount that is consumed, and the particular species. 
Of these latter, it must here suffice to state that 
upwards of sixty different species were identified. 

Respecting the bulk of food, accepting Newstead's 
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computation that each bird feeding upon crane-flie 
will consume some 4ооо per dáy or 28,000 per week 
the total quantity destroyed must be enormous. О: 
the Fifeshire coast we have estimated in passing fron 
field to field that at least 5000 birds were present o: 
the land ten miles south of St. Andrews. Such flock 
would consume 140,000,000 insects in-a week. This 
however, is only on a small area. All along the соат 
and farther inland the same thing is taking place, & 
that the amount of insect life consumed must be 
prodigious. Moreover, it must be borne in mind thar 
the percentage of cereals destroyed by this species i: 
only 0-37 per cent. A similar striking record can bx 
shown for the other five species mentioned. 

Of the fish consumed, 27 species were identified 
The highest percentage consumed of any one specie: 
was 9 per cent. in the case of the greater sand eel 
8 per cent. of the lesser sand eel, 6:5 per cent. of tht 
gurnard, and 6 per cent. each of cod and herring 
haddock follows with 5:5 per cent., and then gunne 
and sprat each 3:5 per cent. ; of flat fishes (all species) 
only 2:5 per cent. was present. Practically the whole 
of the food of the cormorant, shag, gannet, goosander 
red-breasted merganser, and great skua consists o! 
fish, whilst 50 per cent. of the same item forms the fooc 
of the guillemot and the black-throated and great 
northern divers. 

The bulk of the fish-food consumed by the nineteer 
species of birds investigated consists of species that 
are exceedingly common and also plentiful. There і 
no scarcity of these fishes, and were they still more 
plentiful they would-in all probability only form 
additional food for predaceous fishes, and thereby ada 
to the increase of a factor ower which man has little 
or no control. 

Of the 2309 stomachs examined, 422 were empty о» 
nearly so. It would seem that if there is any scarcity 
or lack of food, the female bird is the one to suffer 
for of 97 partly filled stomachs of the herrmg gull 
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jo per cent. were of female birds and 3o per cent. 
males; whilst of 68 empty stomachs бо cent. were 
X females and 4o per cent. males. Of 123 partly 
filled stomachs of the black-headed gull 73 per cent. 
were of female birds and 27 per cent. of male birds, 
and of 82 empty stomachs 65 per cent. were of females 
and 35 per cent. of males. Only 16 guillemots were 
obtained with empty stomachs, and here again 75 per 
cent. were of female birds and 25 per cent. male. Of 
the remaining empty or partly filled stomachs of 
eleven species, namely, thirty-six in all, 62 per cent. 
were of female birds and 38 per cent. of males. 

The range of variation of the food according to 
locality is interesting. Of tbe 539 herring gulls 
examined, 351 were obtained on the coast, or nearby, 
апа 188 were obtained from agricultural districts. In 
the former, food fishes constituted 13 per cent. of 
the total food consumed, other fishes 4:7 per cent., 
and injurious insects 14:1 per cent. Those from 
agricultural districts gave the figures 9:2 per cent. of 
food fishes, 7:2 per cent. of other fishes, and 12:5 per 
«ent. of injurious insects, showing that the diet of this 
тез gives only a small range of variation. With 

e black-headed gull the figures are more striking. 
Those from the coast show r1:5 per cent. of food fishes, 
8-3 per cent. of other fishes, and 24 per cent. of injurious 
insects. From agricultural areas the percentage of 





food fishes is only 4, other fishes 2, and injurious 
insects 32°7. 

In all the gulls, annelids, crustaceans, molluscans, 
echinoderms, etc., figure largely, and in nearly all 
cases a considerable percentage of this is obtained 
from shore refuse. In the common gull the percentage 
is 60-69, the herring gull 48:36, the lesser black-backed 
gull 39°75, and the black-headed gull 44-04. 

For the first time we have a volumetric analysis of 
the food of the common tern, and the results are all 
in this bird’s favour. The whole of the food is of an 
animal nature, and 53-70 consists of fish. Of this item 
pe alse peas фаш -fishes and 35°70 per cent. 
of non food-fishes. Summarising the figures for the 
total food content, it is shown that 81-99 per cent. of 
the food is of a neutral nature, and (if we regard the 
food-fishes eaten as an injury) 18-01 per cent. injurious. 
It is very significant that no traces of fresh-water or 
flat fishes were met with. 

As & result of this investigation, and the expression 
of opinion of those who have devoted a lifetime to 
fisheries investigation, we are of opinion that no action 
of sea-birds can produce any appreciable effect upon 
the plenitude of the fishes of the sea. Moreover, many 
of the species of birds are exceedingly valuable from 
an agricultural viewpoint, and their wholesale destruc- 
tion may be fraught with the gravest possibilities. 


Obituary. 


Pror. C. J. Евкўтн. 


por. CARL JOSEF EBERTH, whose death 

occurred in Berlin at the beginning of December, 
was born in 1835 and completed his ninety-first year 
last September. Ніз earlier work was carried out in 
Zürich, but for many years he held the post of professor 
of pathological anatomy in the University of Halle. 
Zoology, anatomy, histology, pathological anatomy, and 
bacteriology were all enriched by his researches, and his 
published papers include investigations on nematode 
worms, foetal rickets, the structure and development 
of blood capillaries, tbrombosis, the histology of the 
lung and liver, mitosis, and on inflammation. 

Eberth’s name is probably best known in connexion 
with the discovery of the bacillus of typhoid fever. 
In 1880 and 1881 he published papers in Virchow's 
Archiv describing & bacillus which he found present in 
the spleen and mesenteric glands of cases of typhoid 
fever. The bacilli occurred in scattered groups, and 
were not distributed generally in the tissues, and 
appeared to be characteristic and distinct from other 
organisms which were occasionally seen. Of до cases 
of typhoid fever investigated, this bacillus was found 
in 18 only ; it was also & t from 24 cases of tubercu- 
losis and other diseases. | Koch, about the same time, 
also noted the presence of a similar bacillus in typhoid 
cases and published photo-micrographs of it. Сабку, 
in 1884, confirmed Eberth’s observations, finding the 
bacillus in 26 out of 28 cases of typhoid fever investi- 
gated, and isolated and cultivated the organism, which 
since has sometimes been known as the Eberth, or 
Eberth-Gaffky, bacillus. _ 

"Prof. Eberth, who had lived in retirement for many 


NO. 2982, VOL. 118] 


years, was created a “ Geheimrath," and a Festschrift, 
with excellent portrait, was dedicated to him on the 
occasion of his ninetieth birthday last year (Beiträge 
sur path. Anat. Bd. 74, 1925): К. Т. HEWLETT. 





Mz. Lusi D. Currie, paleontologist on the staff 
of the Burmah Oil Company, was drowned while 
bathing in Burmah on November 9. Mr. Currie had 
only three weeks before arrived in the country, after a 
brilliant career in the University of Glasgow, during 
which he had done some promising research work on 
some undescribed Silurian Crustacea. His death, at 
the age of twenty-two years, removes a paleontologist 
of great promise. 


РА 





We regret to announce the following deaths: 


Dr. Walther Bremer, Keeper of the Irish Antiquities 
in the National Museum, Dublin, whose arch:ological 


work included the identification of Asturian flintsat ` 


Island Magee. 
Dr. Franz Exner, emeritus professor of physics in 
the University of Vien :a and a member of the Vienna 


Academy of 
seven years. 
Dr. James F Kemp, professor of geology since 1891 
in Columbia University, distinguished for his work in 
economic geology, on joven ber 17, aged sixty-seven 
years. 
eae С L. Withycombe, formerly of the Imperial 
ое of Tropical Agriculture, Trinidad, and recently 
SPES 


ences, on November 15, aged seventy- 


ted lecturer in advanced and economic ento- 
mology in the University of Cambridge, оп December 


5, twenty-eight years. 
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News and Views. 


Тнк congratulatory dinner given at Cambridge on 
Saturday last to Sir J. J. Thomson, Master of Trinty, 
will long be cherished in the memory by all who were 
privileged to take part in it. The occasion was 
Sir Joseph’s seventieth birthday, and the celebration 
was arranged by the Cavendish Society, which consists 
of past and present students of the Cavendish Labora- 
tory, together with members of the staff. Sir Ernest 
Rutherford occupied the chair, and about 130 other 
members of the Society were present, while numerous 
messages of affection and esteem were sent by old 
students who are carrying on the Cavendish tradition 
of faithful work and productive insight in many parts 
of the world. ‘To all of these, ‘J. J.’ is, what man 
finally became to Wordsworth, “ an object of delight, 
of pure imagination and of love." Не 1з the un- 
crowned king of physical science, and it is an honour 
and an inspiration to have come within his sphere of 
influence. Something of the spirit of devotion which 
he creates in éll who have been associated with him 
is expressed in the following address, which was 
presented to Sir Joseph at the dinner, bearing the 
signatures of 230 of his disciples :— 


“ Ws, the past and present workers.in the Cavendish 
Laboratory, wish to congratulate you on the com- 
pletion of your seventieth year. We remember with 
pride your contributions to theoretical and experi- 
mental physice, and especially your pioneer work on 
the structure of the atom The additions you have 
made to knowledge are conspicuous even in this age 
of remarkable achievement, and have profoundly 
influenced the history of science. Succeeding to the 
Chair of Clerk Maxwe]l and Lord Rayleigh, you have 
made the Cavendish Laboratory, during your forty-six 

' association with it, an unrivalled centre of 
intellectual activity. We, who have had the privilege 

` of working with you, cannot adequately measure our 
debt. We can only express our grateful appreciation 
of the help, encouragement, and friendship given во 
freely to all your students, апа our hope that you 
may long live to be an inspiration to the Cavendish 
Laboratory and the whole world of physical science.” 


In presenting this address, together with two silver 
caskets to Sir Joseph &nd Lady Thomson, Sir Ernest 
Rutherford related some personal reminiscences of 
the years—'' the happiest in my life "—spent with 
‘J. J.’ in the Cavendish Laboratory, of which he is 
now the director, and во successfully penetrating into 
the innermoet courts of eternal wisdom. Prof. 
` P. Langevin, representing men of science from other 
lands, who have worked in the laboratory and been 
admitted to the freedom of its fellowship, paid a 
charming tribute of affection to the guest of' the even- 
ing. Sir Joseph expressed his thanks in an eloquent 
speech in which, in generous words, he referred to the 
unselfish support he had received from all members 
of his staff, and to the ever-expandmg field of scientific 
research which can never be a terminus but is always 

new avenues to be explored. The toast of 
“The Old Cavendish Students” was proposed by 
Dr. A. Wood, who, with Mr. Н. Thirkill, organised the 
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dinner; апа Sir Arthur Schuster, Sir Richard Threl. 
fall, and Prof. Е. Horton, ın acknowledging it, bore 
grateful testimony to the stimnlating influence of the 
laboratory and its directors upon successive genera. 
tions of students. All who bave worked within it: 
walls have acquired a quality of spiritual radio- 
activity which makes for light and leading wherever 
they go. But though they take away this emanation 
with them, there is no weakening of the parent source, 
which, we are Sure, will continue to illuminate the 
road along which science advances to secure increase 
of knowledge for the benefit and admiration of 
posterity. 

Тнв Council of the Physical Society, at its meeting 
on December то, awarded the fourth Duddell medal 
for meritorious work on scientific instruments and 
materials to Mr. F. Twyman. The firm of Adam 
Hilger, Ltd, of which Mr. Twymam has for many 
years been both managing and technical director, 
enjoys a reputation for the production of optical 
instruments employed in physical research which is 
not approached by that оѓ апу other firm in Great 
Britain or апу other country. The fundamental 
researches which have led to the formation of the 
current conceptions of the nature of matter have 
been carried out to & large extent with the aid of 
instruments of the necessary high degree of precision 
constructed in the Hilger workshops. The production 
of these instruments has frequently involved the 
solution of problems which have only been met 
successfully through Mr. Twyman's persistence and 
resourcefulness. 

IN addition to the services rendered to the cause 
of pure science, Mr. Twyman has carried out notable 
work on a number of technical problems. Two may 
be specially mentioned. His investigations on the 
annealing of glass (which incidentally led to Twyman's 
Law on the influence -of temperature upon the 
mobihty of the melt) are of fundamental importance, 
and his instruments for controlling this operation 
have been of service to all branches of the glass- 


-making industry. These investigations have been 


an important factor in securing home supplies of 
reliable glass-ware for sclentific purposes. Moreover, 
during the War, they led to & notable increase in the 
output of optical glass, by substituting for the 
traditional routine a novel scheme of anneahng, 
which, without any deterioration in the quality of 
the product, enabled the time occupied in this 
operation to be greatly reduced. As another example 
of technical work, the extensive series of Hilger 
interferometers may be mentioned. The Michelson 
type of interferometer has been modified and adapted 
to a lerge number of special uses of interest to the 
optical industry. By the use of these instruments 
accurate measurements can now be made of the 
defects of all manner of optical*parts and instruments, 
whether these defects are due to faulty design, 
imperfect workmanship, or defective material. Tt is 
Characteristic of Mr. Twyman that these new instru- 
ments were immediately used not merely to measure 
the defects, but also as a means of removing them. 
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AT the present time, no problem interests electrical 
engineers more than the question of the best type 
of main to use for the underground distribution of 
electrical energy. In many towns, even the suburban 
districts are so built over that the use of overhead 
lines is quite out of the question. As the load 
increases, the necessity of using very high pressures 
becomes urgent. It із common knowledge that воће 


of the high-tension mains laid'in Great Britain have. 


given a great deal of trouble owing to breakdowns. 
The paper read to the Instrtution of Electrical 
Engineers on December 16 by Colonel E. Mercier on 
the 60,000-volt underground network operated in Paris 
by the Union d'Électricité was therefore of great 
value. The system of distribution most favoured 
at present is the three-phase system. There are three 
distributing mains which can either be bound together 
so as to form a single cable called a three-core cable, 
or three separate cables can be used. The former 
solution is that generally adopted in Britain, and the 
latter is the one adopted in Paris When they are 
bound together they can be handled more ex- 
peditiously, but there are a few drawbacks. The 
carrying capacity of the cables is limited by their 
temperature rise. The heat generated in three-core 
cables has greater difficulty in getting conducted 
away, and so they carry leas current in proportion 
The predetermination of their carrying capacities 
and breaking-down voltages presents much greater 
difficulty. The rotating electrostatic fields produced 
in these cables also produce dielectric losses. The 
great steam-driven station at Gennevilliers in Paris 
in hnked with the station at Vitry and will soon be 
connected with tbe hydro-electric station at Eguzon 
on the River Creuse. The total power of these 
stations is nearly 500,000 kilowatts. The network 
connects & ring of distributing stations round the 
city of Paris. The company's engineers have recently 
examined the best types of three-core cable and have 
reported adversely on them for their extensions. 
They consider that single cables involve а smaller 
initial outlay, are more TENSE WOE уг and are easier 
to repair. 

Tux annual Philosophical Lecture of the British 
Academy under the Henriette Hertz Trust is always 
an event of much interest. This year’s lecture, 
which was given in the rooms of the Royal Society 
on Wednesday, December 15, was no exception, as 
the lecturer, Prof. T. Percy Nunn, Principal of the 
London Day Training College, is g man of outstanding 
ability and experience in the realms of education, 
mathematics, and philosophy. 
lecture was “Anthropomorphism and Physics.” By 
anthropomorphism Prof. Nunn stated that he means, 
broadly, the ‘ projection’ of any human character 
into the non-human world, and in this way it is a 
trait of primitive mentality which still colours man's 
dealings with his epvironment. As Prof. Nunn 
showed, it has played an important part in the 
history of science, and even some of the technical 
vocabulary 1s an indication of the way in which the 
human point of view can be projected. Prof. Nunn 
pointed out that to some, the theory of relativity 
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The subject of the 


allows for an впіһгоросепігс view of Nature; 
whereas the truth about the modern theory of rela- 
tivity is that it is really one more step further away 
from the old anthropomorphic ideas, emancipation 
from which was begun by the work of Copernicus. 
Prof. Max Planck has said that physical science can 
only reach unity by eliminating all anthropomorphous 
elements. The main purpose of the lecture was to 
inquire how far this elimination can proceed. The 
first step is to seek a tenable theory of physical 
objects which presumes the objective existence of 


secondary qualities ; such theories have been formu- 


lated by the Realists. The next step is to raise the 
question of the reality of such objects ав electrons 
which physics. offers. The tendency of recent 
attempts to overcome such difficulties is to show that 
physics has no need of the hypothetcal forms of 
matter which have been claimed as the reality behind 
the apparent world. 


ANCIENT surveying instruments were described by 
Sir Henry Lyons in a lecture to the Royal Geographical 
Society on December 13. In Egypt, records of land 
measurements are found from very early times, 
although no map of landed property in ancient 
Egypt has survived. The marking of province 
boundaries was also recognised as being of great 
importance, and operations of levelling reached a 
satisfactory accuracy, as can be gauged from the rock 
pavement on which the great pyramid was built. In 
ancient Egypt the instruments employed in land 
survey were very simple, and included probably only 
the measuring cord of 100 cubits, the measuring rod, 
and the maerkhet for laying out lines in any desired 
direction. The serkhet consisted of a plumb-line 
hanging from a holder, which was aligned on any 
object by looking through a sight vane made of a 
cleft stick. The levelling instrument was probably a 
Tight-angled isosceles triangle of wood with a plummet 
attached to the apex. ` In use it was placed on a long 
wooden straight-edge resting on pickets. Probably 
not until Greco-Roman. times was another instrument, 
the groma, introduced. Egypt may have been its 
place of origin, but the Romans used it widely. The 
groma consists of two pairs of plumb-lines suspended 
from the ends of two rods at right angles to one 
another. Some of theeo instruments of different 
designa have been recovered. 


On Tuesday, December 14, a new research labora- 
tory for physical and inorganic chemistry was opened 
ai East London College by Mr. E. de Q. Quincey, the 
chairman of the College council. This laboratory is 
the gift of Mr. and Mrs. Henry Cohen, of Beckenham, 
and is a memorial to thtir son David, a former student 
of the College, who died in May 1925. The laboratary 
is equipped for research work in physical and inorganic 
chemistry and chemical microscopy, and contains a 
small library, also the gift of Mr. and Mrs. Cohen. Mr. 
Quincey, in accepting the gift on behalf of the College 
council, pointed out that it was a valuable apprecia- 
tion of the necessity of assisting advanced work at 
the College, and expressed the hope that other old 
students would follow this excellent example. The 
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Principal of the College and Prof. J. R. Partington, 
in whose department the new laboratory is situated, 
both emphasised the importance of a period of study 
after graduation to students entering industry or 
the teaching profession. 


In the House of Commons on December 15 Mr, 
W. Baker asked the President of the Board of 
Education whetber his attention had been directed to 
` the planetarium invented by the firm of Zeiss and 
erected by the Düsseldorf Corporation. The firm de- 
clines to supply these structures to any one proposing 


to make & profit, and having regard to educational- 


possibilities and the poverty of educational authorities, 
Mr. Baker asked whether the Board would consider the 
purchase for educational purposes of at least one plane- 
terium. The Duchess of Atholl, Perliamentary Secre- 
tary to the Board of Education, who replied, stated 
that the Board of Education has no power under the 
Education Act, 1921, to make a purchase of this kind. 
Two years ago a planetarium wes installed at Munich, 
and a description of the apparatus appeared in 
NATURE of December 27, 1924, p. 937. According 
to a letter from Dr. J. Jackson in the Times of 
December 20, the success of this instrument led 
Meesrs. Zeiss to build a larger and improved plane. 
tarium for Jena, while similar instruments have been 
made, or are on order, for Barmen, Berlin, Dresden, 
Dusseldorf, Hamburg, Hanover, Leipzig, Mannheum, 
Nürnberg, Stuttgart, and Copenhagen. 


Ат the ordinary scientific meeting of the Chemical 
Society held on December 16 the president, Prof. 
H. Brereton Baker, announced that the Council had 
unanimously resolved to award the Longstaff medal 
for 1927 td Prof. Robert Robinson of the University 
of ‘Manchester for his distinguished researches in 
organic chemistry. It was also announced that, in 
accordance with the terms of the trust-deed establish- 
ing the Edward Frank Harrison Memorial Prize, the 
selection committee, consisting of the presidents of 
the Chemical Society, the Institute of Chemistry, 
the Society of Chemical Industry, and the Pharma- 
ceutical Society, had met to consíder applications 
for the Harrison Memorial Prize. This prize, it will 
be recalled, is awarded to the chemist of either sex, 
being a natural-born British subject and not more 
than thirty years of age, who in the opinion of the 
selection committee has, during the past five years, 
conducted the most meritorious and promising 
original investigations in chemistry and published 
the results of those investigations in a scientific 
periodical or periodicals. The selection committee 
has unanimously resolved that the prize for 1926, of 
the value of 150/., should be awarded to Dr. Charles 
Robert Harington of University College, London. 
Dr. Harmgton has within the last five years syn- 
thesised the active prinaple of the thyroid gland 
(thyroxine) ; he has determined its constitution and 
worked out a practical process by which it may be 
produced оп a large scale. This artificial product 
has been found to have the same physiological 
efficacy as the active principle in the natural extract. 
The presentation of the Longstaff medal and of the 
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Harnson Memorial Prize will take place at the annual 
general meeting of the Chemical Society on March 24, 
1927. ; 

Тнҥ Kamerlingh Onnes Memorial Lecture of the 
Chemical Society will be delivered by Prof. Ernst 
Cohen of Utrecht, at the Institution of Mechanical 
Engineers, Storey's Gate, S.W.1, on Thursday, 
February IO, 1927, at 8 Р.М. 


Dg. A. B. Warxom, secretary of the Linnean 
Society of New South Wales, has been granted 
twelve months' leave by the.council of the Society to 
enable him to study paleobotany under Prof. A. C. 
Seward at Cambridge. 


Mr. HERON-ALLEN has presented the Heron- 
Allen and Earland collection of Foraminifera to the 
British Museum (Natural History) under conditions 
which wil enable him and his collaborator to keep 
it up-to-date, with additions and rearrangement. 
The collection, which numbers between seventeen 
and eighteen thousand slides, includes the Mullett, 
Siddall, Sidebottom, and other notable collections, 
and is undoubtedly the largest and moet complete 
in the world. 


THe annual meeting of the Science Masters’ 
Association will be held at Oxford on January 4-7, 
under the presidency of Brigadier-General H. Hartley. 
The meeting includes lectures by distinguished 
scientific workers at Oxford, and an exhibition of 
apparatus and books at the Electrical Laboratory,, 
Perks Road. The organising for the meeting 
is Mr. W. J. Gale, 50 Stanton Road, Wimbledon, 
London, S.W.20. 


Тнк Eastern Siberian section of the Russian 
Geographical Society announces the celebration of 
its seventy-fifth anniversary at the end of this month. 
The occasion is to be marked by various social 
functions and ап exhibition illustrating the results 
of the Society's work in Siberia. Various publications 
аге also announced, including the fifteenth volume 
of the Isvestia, with a series of historical articles and 
a volume of general geographical and statistical 
articles оп Eastern Siberia. These ун аге 
apparently to be in Russian. 


Tue Buchan Prize of the Royal Meteorological 
Society for 1927 has been awarded to Mr. С. К, M. 
Douglas for the following papers contributed to the 
Quarisrly Journal of the Society during the years 
1922-25: “ Observations of upper cloud drift as an 
aid to research and to weather forecasting"; 
“ Further researches into the European upper ait 
data, with special reference to the life history of 
cyclones” ; ' On the relation between the source of 
the айг and the upper air temperature up to the base 
of the atmosphere ” 


AN interesting exhibition of some of the results 
of research recently carried owt in adhesives (glues 
and sticking substances) and their apphcation has 
been arranged at the Science Museum, South Kensing- 
ton, by the Adhesives Research Committee of the 
Department of Scientific and Industral Research. 
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This Commiitee was established by the Department 
in 1919 to continue the work of the Adhesives Research 
Committee of the Conjoint Board of Scientific Societies 
which was set np towards the end of the War to con- 
duct research on adhesives with the aid of a grant 
from the Ministry of Munitions. The exhibition was 
opened to the public on Saturday, December 18, and 
will remain open for some months. 


A BROCHURE on electro-medical apparatus by 
Messrs. Newton and Wright, Ltd., 72 Wigmore Street, 
‘London, М.т, gives a fairly complete list of appliances 
in current use with illustrations and prices. These 
appliances include portable sets required for adminis- 

ing faradic or galvanic currents. Ап electro- 
medical table shown has all-the requisite gear for 
giving Бо varieties of current frorn any D.C. supply 
between 50 and 250 volts. There is also illustrated 
an '' Omnistat" machine in which the motor is an 
integral part of the apparatus, which is made in two 
models; the “Standard,” providing galvanic and 
sinusoidal currents; and the “ Therapeutic,” in which 


RECENT SuNSPOTS.—The stream of spots seen near 
the sun’s central meridian on Dec. 15 and 16 is 
the most important p observed for the last 
two months. ` Ex or occasional short intervals, 
there has been no dearth, however, of smaller spots, 
whilst facule have been abundant (see also NATURE, 
Oct. 23, p. 603). The spots recently under observa- 
tion appear to have originated about Nov. 21, but 
cloudy weather 
followed at that time, and later when the group was 
due to return st the east limb on Dec. g. When 
first seen on Dec. 15, the arrangement of the spots 
‘was that usually associated with a pols group or 
stream .ої normal type. With the ion of the 
leader, the component were much broken up. 
The length of the stream, which was el to the 
sun's equator, was about 12° of so longitude. 
Although the te area of the spots was fully 
rooo milhonths of the sun's hemisphere, the group 
could be seen on Dec. 15 and x6 only when the disc 
was very carefully screened.  Particulars of position, 
etc., are given below. It may be noted that no 
ори as this has hitherto appeared during 
e present cycle so close to the sun’s equator. 


No. = Date оп Deo, LE == Latitude Aree. 
II (Dec. 9-22)  Dec.159 7°М.  r[rooo of sun's 
; hemisphere 


-~ Tue DOMINION ASTROPHYSICAL OBSERVATORY, 
Victoria, B.C.—Vol. 3, Nos. 9, то, ІІ, 12 of the 
publications of this observatory, deal with the orbits 
of nine spectroscopic binaries and the radial velocities 
of 48 stars. 12 Lacerte 1s interesting from the rapid 
. change in the amplitude of the radial motion, accom- 
кыне according to Guthnick, by a similar change in 
e range of variability of light. As in many other 
cases, the H and К times of calcium are stationary, 
and nearly accord with the solar component of radial 
motion. The 48 stars were found to include 9 
"binaries. . d an - 
Boss 1275 was found to'be a binary by Adams at Mt. 
‘Wilson in 1916, but the period previously adopted, 
27:43 days, is shown to be wrong. The true value is 
ird days. d 

. D. 191201 is a very massive binary, the minimum 
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the faradic is substituted for the sinusoidal Both 
types are adapted for the inclusion of vibro-massage 
apperatus. 


APPLICATIONS аге invited for the following ap- 
pointments, on or before the dates mentioned :— 
Ап assistant master at the Dewsbury Municipal 
Technical College, with qualifications in physics and 
electrical engineering—The Secretary for Education, 
Education Offices, Town Hall, Dewsbury (January 3). 
An assistant lecturer in physics at the Bradford 
Technical College—The Principal (January i1). A 
director of tubercular research in the University of 
Melbourne—The Agent-General for Victoria, Victoria: 
House, Melbourne Place, Strand, W.C.2 (February 
I). Assistantships in the departments of zoology, 
botany, entomology, and mineralogy of the British 
Museum (Natural History)]—The Director, British 
Museum (Natural History), South Kensington, S.W.7. 
‘A teacher of engineering subjects and metalwork 
at the Doncaster Technical College—The Principal, 
Technical College, St. George Gate, Doncaster. 








Our Astronomical Column. 


13:8 and 12-9 times 


values for the components bei 
estimated distance 


the sun. The type is Bo, and 
5000 light years. Y 
U.S. Naval OBSERVATORY, WASHINGTON.—VoL. 10 
of the publications of this observatory deals, in the 
first place, with observations made with the Prime 
Vertical Instrument’ during the period 1893-1912. 
Vega was the star most regularly observed, since it 
is readily visible by day. It was found, however, 
that the daylight observations differ systematically 
from the night ones; the difference is ascribed to 


lateral refraction produced by unequal heating of _ 


the layers of air near the instrument. 

The parallax of Vega was deduced.to be o-123*, 
the aberration constant 20-542”, the nutation constant 
9:250", the mass of the moon 1/80-54. The last was 
deduced from the nutation constant, i the 
luni-solar precession for 1850 to be 50-373”. The 
variation of latitude was not deduced from the 
observations but was taken from the values published 
by the International Geodetic Association. 

The volume also gives in detail the results obtained 
during the total so eclipses of 1905, 1918, 1923. 
Two itions were sent to Spain and one to 
Algeria in 1905. Numerous plates contam reproduc- 
tions of the coronal pho phs and also of drawings, 
both those made direct from the corona and those 
from combinations of photographs. There are some 
excellent reproductions of the chromospheric spectrum ; 
in one plate this is placed in juxtaposition with the 
corresponding region in Rowland’s Atlas. 

Some striking drawings in colour of the landsca 
(showing approach of moon’s shadow) and of the 
corona and prominences were obtained in 1918 by 
Mr. Howard Russell Butler, and are reproduced іп 
colour in the volume. He gives the corona a distinct 
blue tint, 1 with several observers, thou 
others дере tt ds white. The distant hills in the 
shadow are drawn as purplish violet; the sky just 
above them in orange, ging to bluish ee 
higher up. He EIN orway 
in 1896, when Mr. N. E. Green made a colour drawing 
of the landscape during totality. The eclipse of 1923 
was observed from aeroplanes; interesting descrip- 
‘tions are given, but they are of little scientific value. 
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Research Items. 


Hyproips or TRE Иліртта ExpEDITIon.—The 
account of the hydroids of the German Deep Sea 
ton (Иайила) (" Hydroiden der Tiefsee-Ex- 
ition,” bearbeitet von Prof. Dr. Eberhard Stechow. 
issenschafthche Ergebnisse der Deutschen Tiefsee- 
Expedition auf dem Dampfer Valdivia, 1898—1899, 
Bd 17, Hft. 3. Jena, 1925) 18 a valuable contribution 
to coelenterate literature For some years Prof 
Stechow has published. papers in various journals 
showing that these hydroids are of а peculigrly m- 
teresting nature, and now we have & comprehensive 
survey of them all. In this material twenty-five per 
cent. of the species are new and there are two new 
genera. 'The author is of the opinion that whilst 
there are many bipolar genera, the ies from the 
Arctic and Antarctic are themselves distinct, and 


many examples of confusion of es are here 
cleared up and thoroughly investigated. Only four- 
teen out of one h ed and twenty-four species 


described are medusa-bearing forms. e reason for 
this 18 attributed to the presence of ice, which is 
inrmicable to medusez. The same 1з found to be the 
саве m Arctic seas. In the coldest regions the medusa- 
bearing hydroids are almost completely absent -This 
subject has already been discussed by,the author in 
1924 (" Über den Einfluss der Temperatur auf die 
Erzeugung. von , frauen Medusen, etc," Verh d. 
Deutsch foot. Geselisch ), and the facts are plamly 
shown in the present records There are some ex- 
tremely interes hydroids amongst this Valdina 
material. To mention only a few of the most striking, 
we have the soft parts ot Hwydfocorela africana de- 
scribed, of the family Bougainvillude, having a 
skeleton of almost pure lime composed of small spines 
and large horns and i rosacs. This is per- 
haps the most interesting of the athecate forms. 
Most of the remaining species belong to the Thecata. 
Here amongst the Plumulanide is aberrant and 
very extrac Dinothsca Doflevmi, already briefly 
described by Prot. Stechow m Zoologischer Ansetger, 
vol 37, in which there are probable affinities with 
the Graptolites (Rastrites) together an enormous 
amount that is new 1s to be found in this most ex- 
cellent mon ph, and the beautiful вепез of figures 
in simple outline adds much to its value 


THE ЅТАТОСҮЗТЅ OF CxEPHALOPODS —M, Ishikawa 
(Jour Сой. Agr., Imp Univ., Tokyo, 7, No 3, 1924, 
recently received) has studied the statocysts of 59 
species of Cephalopoda principally from Japanese 
locahties. The statocyst was removed and cut 
transversely into two halves; the internal structure 
and the processes developed on its wall and projecting 
into the lumen were then examined. In the Octopoda 
only one process (labelled c) is present, and a corre- 

nding one is found in all cephalopods. In 
gonauta and Tremoctopus this process is un- 
branched, while m Ocythoe and Polypus it is pro- 
vided with two small knobs, and the author suggests 
that the two former genera are more primitive than 
the'two latter. In the Decapoda the genera can be 
divided into two series according as a process ,Ь is 
nf (in four genera) or absent (in nine genera) 

n the latter group the processes are two only in the 
enus Pyrgopeis, nine in Cranchia, ten in Watasenia 
(end four other genera), eleven 1n Ommastrephes (and 
ve other genera), and twelve in Loligo and Sepio- 
teuthis those in which the b process 18 present 


Idi ius exhibits five processes, 1a eleven, 
Sepiella. twelve, and Th bonus Кою A 
phylogenetic tree is shown on these details, and 


accordance with other characters, ¢g the fins, the 
shell, and siphonal joint apparatus. oung specimens 
of a Sepioteuthis were pricked with a needle so as to 
injure the statocyst of one or of both sides. When 
the left statocyst was injured the anımal moved in a 
clockwise direction ; when the nght one was pricked 
movement was in the reverse direction, and when both 
oe were destroyed the swimming became quite 
ur 


NucLEAR Division ІЧ Entamaba histolytica —Two 
accounts of nuclear division in Entamaba hrstolytica 


(dysenteria) have a ed recentl One of these, 
by Prof С.А Кокла and Dr. О wey Univ. Cal. 
i Zool, vol 26, No. 19, 1925), 18 chiefly on 


& study of found in freshly examined human 
fæces. The me migrates from 1{8 previously 
more or less central position towards the nuclear 
membrane and divides into two parts which draw out 
the intradesmose between them 8s they pass to the 
poles of the spindle, where they constitute the Pu 
caps. These caps are thus in the position of the 
centrosomes, but a centnole was seen at the ends of 
the mtradesmose only in two examples, both from the 
cat. The source or sources of the ar chromosomes 
were not fully traced. By this tıme the nucleus is 
spindle-shaped, and the chromosomes divide m 4 
seemingly transverse plane but in reality in the end- 
phases of a longitudinal separation The two groups 
of chromosomes migrate towards the poles and the 
nucleus constricts mto two. The second paper, by 
C Uribe (Proc. Nat Acad. Ser., 1a, 1926, pp 305-311), 
18 based on observations of numerous trophozoites ш 
а cat which had been хее infected. 
. Division stages were observed both ш amcebe which | 
had invaded the intestinal wall, and in others on the 
surface of the epithehum The poles of the dividing 
nucleus are pointed, and each terminates in a clear 
cone at the apex of which 18 a small centnole The 
number of chromosomes 1s six; after their division 
the resultant daughter chromosomes move towards 
the poles. The two daughter nuclei are about this 
time connected only by an elongate thread which 
later snaps and then the chromatin becomes dis- 
tributed on the nuclear membrane The clear cone 
and the centriole persist in the daughter nuclei after 
ther separation but disappear with the formation, of 
the karyosome Apparently- only a part of the 
' peripheral chromatin ' 1s ımcorporated in the chromo- 
somes of the dividing nucleus. 


THE PROTOZOA OF THE PITCHER PLANT.—'' Primi- 
tive conditions of digestion might be in 
msectivorous plants, and this idea is responsible for 
the in ton ”—by Prof. К. W. Hegner (Brol. 
Bull , 50, 1926) of the protozoa of the pitcher plant— 
in connexion with the general problem of the relation- 
ship between intestinal protozoa and their environ- 
ment. Ten pitchers (Sarracenia ва) from. 
different localities in Maine were examined, 
and in all of them protozoa were present—all three 
classes being represented by several species. The 
hquid from many other pitchers was exammed and 
similar protozoa found in most of them. The most 
common organisms in the pitchers were insect larve, 
mutes and rotifers; nematodes and Entomostraca 
were found in a few, and Tardigrada in one pitcher. 
The protozoa in the pitchers are probably free-living 
species carried in by flies, though some of them may 
be restricted to this environment Paramocia from 
a culture were placed in the fluid 1n or obtained from 


the author points out that the arrangement is in ' the pitchers, and were found to be able to live therein 


NO. 2982, vor. 118] 


DECEMBER 25, 1926] 








for an indefinite period, and 1n some cases to multiply. 
Colpoda апа Chilomonas could also hve in the fad 
and multply. 


ARACHNIDISM —In two papers recently published 
our Amer. Med Assoc., 86, 1926, 1894 ; Arch. Int. 
ed, 38, 1926, 623), Dr. E. Bogen, of Los eles, 

Brings forward evidence that дошу by spider bites, 

on the reality of which a good deal of doubt has been 

thrown, is quite а material thing. The effective spider 
in Calrfornia is Latrodectus mactans, which lives in 
outhouses and similar places and has an unfortunate 

for closet seats. Symptoms come on at once 
or within a few hours, and consist mostly of agonising 
general pains which need large doses of opiates to 
control them. The patients recover in a iew days 
without any after-effects. Poisoning by allied and 
other spiders is well-established ın southern Europe, 


Mad , Australia, and South America, and though 
the tale of the tarantula is of course a myth, - 
nologists seem to have gone too far in doubting the 


possibility of human poisoning altogether. 


A NovzL GEAR —In many classes of machinery it 
is required to vary at will the relative speed of one 
shaft driven by another. This has usually been done 
by means of gear-wheels, chains, or belts. With 
toothed wheels, however, the number of changes are 
few, while with belts slipping occurs. To increase the 
number of changes and at the same time to prevent 
slipping, а novel type of drive has been invented 
which, in tbe main, resembles the belt drive between 
opposed conical discs so commonly used on lathes. 
In this invention the faces of the cones have 
alternate ribs and ves radiating from the apex, 
while in each link of the chain are fitted a number of 
thm steel slats which, while they project sufficiently 
to engage with the nbs or the cones, have a certain 
amount of freedom endwise. There cannot thus be 
any slip, while by closing one pair of cones and 
opening the other the relative speeds can be altered. 

e gear is called the '' Positive Infinitely Variable ” 
or “ P.I.V. Gear," and has been placed upon the 
market by a syndicate bearing the same name Trials 
of the gear have been carried out at the National 
Physi Laboratory, ànd these show tbat under 
favourable conditions an efficiency of 95 per cent can 
be obtained. One example of the gear was shown at 
the Textile Exhibition "i Leicester m October, where 
ап А.С motor running &t rooo R.P.M. drove another 
shaft at speeds varymg from 250 to 500 R.P.M. The 
invention 18 an ingenious one, and provided that the 
chain does not show abnormal wear with prolonged 
use, 1t should have many applications. 


LoapING SUBMARINE CABLES.—The competition 
that has arisen between high frequency io and 
submarine telegraphy has accelerated the devel 
ment of the latter method of communication е 
greatest recent improvement is the use of cables the 
cores of which are surrounded by what is practically 
а cyhnder of metal (permalloy) tape which has a 
very high Panan for very minute magnetising 
forces The theory of the transmission of mgnals in 
this kind of cable was first clearly explained by 
Oliver Heaviside. Ніз predictions as to the great 
speeding up that could effected by a ' uniformly 
loaded ’ cable have been verified in practice. The 
New York-Azores рыша loaded cable is ps 
the best-known cable of this and it works at a 
very hi A factor, however, limiting the 
speed of cables of this type ıs the mutilation of the 
received signals by electrical disturbances picked up 
along the cable and transmitted with the incoming 
signal to the receiving instrument. In a paper pub- 


NO. 2982, VOL. 118] 


NATURE 


927 


lished in the Bell System Technical Journal for July 
1926, J. J.-Gilbert explains how this difficulty has 
been overcome in the New York-Azores cable At 
the New York terminal the ocean is comparatively 
shallow for a distance of about 100 miles. This part 
of the cable is therefore to atmospheric 
disturbances ‘and to strong stray fields from the 
numerous electric railway systems near New York. 
The Azores end of the cable reaches very deep water 
after a few miles and is therefore almost completely 

rotected from atmospheric and other disturbances. 

о prevent the disturbances that experiment showed 
would otherwise be introduced into the cable at New 
York, a simple and effective remedy was devised. 
The earth terminal of the receiving ap tus was 
connected to the armouring of the cable by means of 
an insulated cable taken one hundred mules out to 
sea. This method із entirely successful and the 
highest speeds can be maintamed Мг Gulbert’s 
theory of this new type of sea earthing device is clear 
and convincing. 





WROUGHT MAGNESIUM AND MAGNESIUM ALLOYS. 
—Report No 1037 of the E Research Board 
of the Department of Scientific and Industnal Re- 
search, by S. L Archbutt and, J. W. Jenlan, deals 
with magnesium and magnesium alloys The use of 
this metal and its alloys 18 of considerable шода 
where the saving of weight 18 a first consideration, 
as this metal 1з much пе ter than aluminium. .Cast 
magnesium alloys have у been used in aeroplane 
engines, and the present work commences a research 
to fill the gap 1n the knowledge of the wrought alloys. 
The mat chosen are the metal itself, its alloys 
with 3 and 13 per cent of copper, with 6 per cent. 
of aluminium and the proprietary alloy ‘ electron,’ 
the composition of which is given аз. zinc 438 per 
cent, silicon and aluminium o 15 per cent each, and 
copper o 22 per cent , the remainder being magnesium. 
The melting and rolling of the alloys are described in 
detail. Typical values of the mechanical properties 
of 110 hot-rolled rod at atmospheric temperatures аге: 









Limit of proportionality, tons/ 
*q E 


m еа 
Maximum stress, tons/sq in I 
Elongation per cent on 2 in I 
Reduction of area, per cent I 
Wohler endurance или, tony 
sq mn. . 
Impact, ft Ib Я . 
Bnnell hardness (300 kgm load} *9 














to 350? C. has been 
ese materials. There 
1s a decrease in both the maximum stress and the 


The effect of prolonged heatin 
determined for the first two of 


The impact test, however, shows that 


elongation. 
pa es this loss of elonga- 


no embntthng accom d Я 
tion, the energy аһѕог actually increasing ve 
markedly in the case of the alloy. The Brinell hard- 
ness of all the materials has been determined at 
temperatures up to 350° C. and complicated changes 
are observed. ч 


HYDRION CONCENTRATION AND PHOTOGRAPHIC 
ExULsioNs —Under this heading reference was made 
in NATURE of December 18, p. 893, to a paper by 
Rawlng and Glassett (Journal of the Royal Photo- 
a Socwty, November) It was stated that 
‘the photographic sensitiveness obtained after 
digestion is ter as the hydnon concentration 18 
imcreased.”’ 18 incorrect; sensitivity increases 
as the hydrion concentration decreases. 
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е Stress and Rhythm in Speech. 2 


knowledge concerning the physics of speech, 

to ле of the nost ооа] speech- 
phenomena a lush upgrowth of theory has yielded 
a very small crop of ascertained facts. Especially is 
this true concerning speech-rhythm. The reasons are 


feet 


IN OTWITHSTANDING the steady advance of 
with 


I cannot ses whet fi 












reproduced 
the latter is more compressed laterally owing to slower movement of fitm. 


several. Too frequently investigators have failed to 
formulate their problem with precision апа have ob- 
scured it with terms of undetermined connotation, 
such as ‘stress,’ ‘accent,’ ‘quantity,’ even the word 
‘measurement’ being very loosely used ; most serious, 
however, has been their failure to appreciate or apply 


7 РА 3 4 
fs mmgnhendows фи 





fut tm wi 


when compelled to leave а graphical record upon а 
Surface moving with known speed, i.s. when time 
had thus been replaced by its spatial tment, 
alone susceptible of measurement. Let the metrician 
consider the principle involved. Behind the acoustic 
record of rh ical sound, the true amplitudes of 
which were difficult of discovery, the physiologist was 
interested in the muscular actions, themselves pre- 
sumably rhythmical, by which it was generated, and 
he addressed himself’to the direct recording and 
measurement of these, incidentally presenting the 
metrician with an instructive but neglected example. 

2 iments which I have been enabled to carry 
out during the few in the куноо 
and Phonetics boratorieh at University Co ego, 
London, indicate that even a crude adaptation of the 
physiologist’s method yields valuable data as to the 
nature of ‘stress,’ and the distribution along the time- 
line of speech of its moments of mammum incidence. 
Fig. т. exhibits the track marked on a photographic 
film, moving with uniform velocity, by an el c spot- 
hght fixed rigidly between the lower incisor teeth of & 
speaker who, in profile to the camera and in darkness, 
recited the line: .' I cannot see what flowers are at 
my feet." It represents, therefore, the rise and fall 
of the jaw during utterance. Т can discuss here only 
one or two. of the problems and conclusions suggested 
by this апа very numerous similar iments. ‚1% 
seems surprising that previous investigators should 
have neglected to examine this most evident к 
normal speech—the opening and cloeing of the mou 
The movements involved can scarcely be adjudged 
а prior euis and insignificant, since every. 
depreseion of the jaw, effected rie combined wor. 
of numerous muscles and more particularly of those 
attached to the hyoid, provokes, as anatomists are 
fully aware, very 8 pivo and displacements 
of the thyroid i supporting the glottis, and 
consequently special tensions and special modifica- 
tions of the resonant cavities af mouth and pharynx. 
These modifications are strictly СЕРЛЕ, by the 
number of muscles brought into play and the speed 
апа vigour with which they are contracted. Hence 
the tracing executed by the moving jaw is а valuable 
index of the whole process of phonation, and this 
tracing reacts characteristically to every variation of 
stress, pitch, and vowel quality (timbre). The stress- 
ing (emphasising) of any particular vowel involves 
a ae vigour of jaw-movement, and for each 
timbre characteristic of descent of the jaw 
and characteristic expenditure of time. 


10 


fast facing violets opri yp in lese. 


үе ener d» uA E de cite 
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trough for vowel А th, covered, 
СБ онц troughs m endows, wali, violeta. 


the methods evolved by other sciences for solving 
kindred problems. 

Physiological research during the p cn 
has shed complete hght upon certain rh and, 
in so doing, borated characteristic апі: efficacious 
methods. А ical case 1з that of the heart-beat, 


which presented itself pri y as an asdsbie rhythm, 
but could be randi legiti mensuraton only 
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Excerpts, from a contmnons film of jaw-movement : " Wherewith the favourable ( 
wild,” “ Fast fading violets covered up m leaves.” т and 8: charactenstic senn-oaroul&r 
4 and 7. charactecstc 
5: oompare trough of 1m 


ig. 1). 


In Fig. 1 the vowels occupy the wave-troughs, and 
it will realised that the*lowest point of each 
trough, s.e the point of maximum stress, corresponds 
to a unique tion of the vocal apparatus, achieved 
by increasing muscular contractions on the descent 
and -unmade by reversal of these contractions on 
the ascent. А ‘pure’ vowel apparently consists of 
symmetncal phases of approach and recession about 


9 









КЇ of tracing. ` Instead 


= fola тат е рава sembl 


\ 


Fi —Two recitahons of “ Le vrai “dire 
tet ten TEI pont qe is A 


of the direct photograph of jaw-movement we have 
here (a) an inscription made by the lever of a Marey- 
tambour fitted with an extremely elastic soft rubber 
diaphragm and hermetical connected with & bulb 
carried on a plate under the speaker's chin in such а 
manner as to eliminate the influence of all head- 
movements other than those of the jaw, the latter 
being recorded in terms of air-pressure. The 
contains the inscription of two recitations of the 
French Alexandrine, ~.“ Le vrai peut quelquefois 
n'être pas vraisemblable.” The total time taken by 
each recitation is 24 seconds between the lowest point 
of the first vowel trough lg and lowest point of the 
last, vraisemblable. It will beo that the same 
intricate curve is reproduced with scrupulous fidelity, 
and, as this reproduction postulates the identical 
аз of many highly complex and varied acts 
y a synergy of numerous muscles, it is difficult to 
believe that this fine accuracy subserves ro practical 
piro, It is interesting to observe. the different 
epth and shape of trough corresponding to the vowel 
аі (e) in vrat and 1n vrassemblable, that is, in arcum- 
stances of strong and weak stress respectively. The 
inscription of jaw-movement is accompanied by 
simultaneous records (b) of sound vibrations, regi 
by the usual phonetic tambour, and (c) of the vibra- 
tions of a tuning-fork (roo . sec). Clearly by 
synchronising these three tracings we can determine 
to what phase of jaw-movement each sound corre- 
sponds and the time relations between the points of 
maximum stress. Most of the records thus syn- 
chroniged have been registered on surfaces moving at a 
rate of abont то in. per sec. and it of accurate 
time measurements to within a 200th of a second. 
Detailed study of these curves soon reveals a host of 
unsuspected phonetic data of which the mere sum- 
marisation would require more space than is here 
available. The consonants, according to their nature, 
can occur only at very definite places on the curve ; 
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Хі 
and quality of contact. 
to watch in operation those very factors that have 


vrasembiabic 
(tunmg fork, 100 vibrations per sec). 





5 9 п egree 
In fine, the observer is able 


proved so pound influential in the historical 
evolution of speech-sounds. 
- The utility of the curves for the mensuraton of 
poetical rhythm, а subject of 
a ble greater interest to the general 
reader, can be more succinctly 
exemplified. We give below two 
sets of typical of those 
obtained from the mensuration of 
many ¢ ental tracings of 
the ki d ә. To guard so 
far as d pecie against chance 
numeri coincidences, each ex- 
ваша. has been performed ір 
uplicate or, triplicate, ie.-the 
speaker has repeated his lines two 
or three times. In more than one 
case, after the corrections necessi- 
thted the alight variations in 
speed of the best-regulated kymo- 
graph had been made, the reci- 
tation - curves, complex though 
they were, were found to 
absolutely superposable; ın others 
they had been systematıcally and 
кеа уапе апа ге- 
slight alterations in thé 
Speaker's tampo: : 
n Ў In the following tables each 
‘vertical line must be supposed 
drawn through the lowest point 
of the trough of the vowel of which the symbol 
figures at the top of thatline; the numbers give the 
time, in rooths of a sec., taken by the voice in pass- 
ing from lowest point to lowest point. 


I. Three recitations of the line, “Т cannot see what 
flowers are at my feet." 


I tannet ea mix Jerry are at my Seat, 


* 
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equal groupe—« d the metrician's dream-— 
delimited by tw »minent stress-maxima ; each of 
these groups is aj symmetri subdivisible. The 
very weak stres ‘a8 may be judged from Fig. 1) 


show no measur - maxima. 
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Here in each recitation the addition of intervals 
results in a central symmetry of identical design 













to coincido with the W 


as revealing (a) а stres 
French verse, (b) the manner in which a re 
ducing his total time expenditure yo in25rH 
of a second, yet accurately apportions the red eme 
as to maintain the same organic rh ical structure. 
In this preliminary account of a few among a 
"r large number of ents, I have been com- 
pelled to choose only rt examples, and to give 
of these a summary interpretation. I шау, 
perhaps, add that more extended records, notabiy 
those embracing a complete stanza, yield time-forms 
of beautifully elaborate and accurate symmetrical 
structure. J. W. JEAFFRESON. 





Dutch Pendulum Observations in the Atlantic and the Pacific. 
By Dr. J. J A. MULLER. 


‘THE voyage of Dr. Vening Meineez announced in 
NATURE of June 5, 1926, has almost been 

completed. The latest information 
from Honolulu; a cablegram reported 
Amboina on November 2 į 

H.M. Submarine K XIII, left Helder on May 2 
on a calm, sunshiny day, but the weather soon уы ны 
and &fter leaving the channel it was impossible to 
m&ke any observations above the slope to the deep 
sea. A iew days before sailing the ship had taken 
in much cargo, pet rea liquid fuel, and the trim 
was not known, which made it inadvisable to sub- 
merge for the first time in a very rough sea. The 
first observation was made June 2, and nearly every 
day after this date while at sea the pendulum apparatus 
was used in the submerged ship, on several days 
more than one and sometim many ав four 
Observations were made Аз or former voyages, 
Dr Vening Meinesz also measured the intensity of 
gravity in every harbour where the submanne 
called. 


letter was 
e arrival at 


The new онин has fuly answered to ex- 
pectahons ; e pitching of the ship ca no 
troublesome disturbance, and sliding of the pend 
need not be feared. This apparatus can used in 
circumstances in which that used dumng the former 
voyage would have failed. А rolling of 3°:5 to both 
sides was no hindrance to the making of o ations. 
This was a great advantage, as in the Atlante, at a 
depth of 20 and more metres, the rolling sometimes 
reached as much as this The strong swell in the 
Atlantic and the Pacific destroyed the hope that it 
ht be possible to make observations atthe surface 
of the sea 
Unfortunately for the deep sea soundings, the 
senders of the underwater clock signals were placed 
too high in the shipboard, in the wave zone. The 
echo was not a definite sound, and consequently the 
echo method could not be used for soundings at 
the surface of the sea; in the submerged vessel the 
lace of the senders caused no trouble. The sonic 
epth-finder, which had been received only a few 
days before departure from Helder, has been of no 
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use. Before San Francisco was reached, again and 
Үзө Commander van der Kun and Dr. Vening 
einesz when trying to detect what was wrong, 
thought at first it was due to tlie relay; at length it 
appeared to be а defect ш the construction, which only 
the maker in London can put right. It is a disappoint- 
ment that owing to these circumstances the voyage 
will contribute in only a hmited manner to our know- 
ledge of the depth of the sea on the track. For the 
determination of the interval of time between the 
production of the sound and the perception of the 
echo, a рев of Ње Royal Navy was used indicat- 
ing a hun th part of a second. 2 
e time signals used were at first those of Bordeaux, 
which were audible so far as Mona P e, and 
afterwards those of Annapolis, which could per- 
ceived for some days after lea San Francisco. 
The uae of the si of Balboa and San Diego could 
be dropped, and the Naval Observatory at W n 
was informed that these stations need not be controlled. 
In the whole Pacific the time of Lembang, 
given by the powerful radio station of Malabar (Java) 
can be used; these were clearly audible ın Curaçao. . 
The Nardin chronometers were the same as were used 
on the voyage in 1925; the regulanty of the run of 
both was marvellous. For the comparison of the 
chronometers with the rhythmic time signals, Dr. 
Vening Meinesz intercalates the interrupter of the 
mean tme chronometer in the telephone HS 
observes the appearance and the disappearance of the 
time Mund. de this way the рег! equation is 
almost entirely eliminated. 

After taking an observation, the film was as а 
rule immediately developed; often it was directl 
measured and the prel result compu 
Only when the temperature was too high was the 
developing put off until the next harbour was reached. 
Dr. enin Meinesz estimates that the difference 
between the prelimmnary results will not exceed 
0-005 cm./sec.!, the isostatic reduction, however, will 
produce much greater differences. In this connexion 
it will be wise not to arrive at а шы 
immediately with regard to the p theories 
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of the constitution of the earth’s crust, but to wait 
until the final computations are to hand. 

The number of observations on sea at the different 
passages so far as Manila is as follows · 


Helder—Horta А May 27-June 6: 4, 
Horta—Las Palma une o June oe 5, 
Las Palmas—C une 21-July 517; 
Curagao— Coco Solo uly 20-July 24: 4, 
Balboa—Mazratlan . . July 30-Aug. 10.12, 
Mazatlan—San Francisco Aug. 17-Aug. 24. 8, 
San Francisco—Honolulu Sept 7-Sept. 20:15, 
Honolulu—Guam Oct. 2-Oct 21:20, 
Guam—Manila Oct. 28-Nov. 8:12. 


The total number із 97; up to November 8 the 
number of observations made at sea and in the 
harbours 18 106 altogether. 

With the reservation just made, I give the following 
ране about the anomalies shown by the рге- 

ary results. The anomalies refer to the Helmert 
formula of дог and are expressed in cm./sec." or 
dynes. 

The first observation gave a normal gravity : 

June 2, 44° 13' N , 15° 35 W., sea-depth 5000 metres, anomaly +0 004. 

The three following gave an excess : i 


June 3, 43° 13 N , 18° 46° W , sea-depth 4350 metres, anomaly +0 055 
» 44r aI 57 „ 4000 » tooja 
» 5, 39 1 57 н 3550 »„ n to 
The last was above the mid-Atlantic ridge. 

At Horta the anomaly was + 0:126. 

Eastward from the ridge the anomaly diminished 
to 0:016 ; near the north coast of Teneriffe the coast 
effect was shown by an anomaly of - o:008. 

At Las Palmas the anomaly was + 0-210. According 
to a communication from Dr Bowie, it is reduced to 
+ 0:089 by applying the isostatic correction. 

After leaving Palmas the first three observations 
gave the following anomalies : 


June яз, 27° 12’ N., 17° 5x’ W., sea-depth $610 metres, anomaly +0 040 
» 3336 35 зю ” JO о” » eon 
m 24,95 45 15 19 » 4520), n +0030 
On July 25, the sea being very smooth, ап observa- 
tion was made at the surface, but at intervals а heavy 
swell occasioned exceseive amplitudes of the pendulums 
and no result could be obtained. The attempt has 
not been ted. А 

On the following days the anomaly amounted to 
from +0:015 to +0:029 as the sea-depth diminished 
from 6400 to 3940 metres. 'The next observation 
was made on the ridge. 


June 30, я3° яг N., 47° x’ W , sea-depth 3460 metres, anomaly + 0-046. 


On July т, sea-depth 4520-5820 metres, the anomaly 
Was + 0:030 

In the Ruane between 32° and 54° W. the depth 
of the sea often showed great changes; the interval 
between the sound and the echo varied in.the moving 
vessel in a few minutes by several seconds and then 
again returned to its former value The sea bed 
seems to be extremely rugged there, The sea-depths 
&lso showed great differences from those given on 
the “ Cartes bathymétnriques des Océans” of the 
Prince of Monaco. 

Farther west the gravity was normal: 

21* N, 54° W., sea о ооз 
iud dd ive жш 


„ 3,11 I +o oor. 
Getting nearer to the Porto Rico deep, the gravity 
онн И 
July 4, 31° 35 №, 63° яр W , sea-dopth 3450 metres, anomaly -I-0-0£3 
» 5 FO 43 65 so n $299, » ооз 
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This last observation was at the edge of the deep. 
July 5, 19° 30 №, 66° 5т' W., sea-depth 7660 metres, anomaly —o sar, 
above the deep but not at the greatest depth. 


July 6, 18° 47 N ,67* 47 W , sea-depth 190 metres, anomaly +0 ооз, 
in Mona Passage. 

Before 
in the Caribbean 

July 6, 16° 54’ N., 67° 49° W , sea-depth 4740 metres, anomaly —о ооб 

In the harbour of Willemstad (Curaçao) the anomaly 
amounted to + 0:174 

Between Curagao and Colon the Canbbean Sea 
showed а deficiency of gravity, in the harbour of 
Coco Solo (Colon) the anomaly was +0-083 and in 
that of Balboa (Panama) --o-094 ` 

On July зт the first two observations in the 
Pacific were made, but unfortunately they were both 
failures, the film being insufficiently extended, so 
that it was wrinkled and got torn. ore reaching 
Coco Solo there had been some difficulty 1n changing 
the T of the film, the tension being too great, 
во it been slackened. Since this experience the 
tension of the film has caused no further difficulty. 

Along the west coast of America from Balboa to 
San Francisco the number of successful observations 
was eighteen at sea and one in the harbour of Mazatlan; 
so far as this harbour they showed an excess of gravity. 


Aug 1, 7° Y М, 83° 98 W., soa-depth sozo metres, anomaly -Ho обт 


$10 22 n +0058 
" 3,13 35 95 37 Жо s А +0051, 


On Aug. 6 a set of four observations was made in 

a profile nearly perpendicular to the coast : 
14° 58° N, 98° 25 ҮҮ, sca-depth 3650 metres, anomaly -+o 042 
I$ I 95 п » $950 +0 озо 
щч bu т ül ol чо. 

Aug. 8 a set of three observations : 

17° so' N., тот? 21’ W., sea-depth 4990 metres, anomaly —0-076 
18 o 103 26 » $010 E » —0 070 
103 37 n 67 „ » +оозг] 

In the harbour of Mazatlan the anomaly was + 0-036. 

On July 19 а set of three observations was again 
made; the results have not yet been received. 
Along the U.S Pacific coast the gravity was normal. 
After leaving San Francisco a last get of three observa- 
tions was made for the study of the coast effect. 

In the eastern part of the Pacific the gravity was 
at first normal; after half the way to the Sandwich 
Islands had been covered ıt showed a positive anomaly : 
Sept Ао NIA n ime d nei ANSA резо 

» 15,32 57 1535 41 »ь 440 „ » — toob$ 

It appears that the excesses of gravity in the 
Atlantic and the Pacific extend over enormous areas, 
while the excesses or defects on the continents possess 
a more limited, regional character. ^ < 

The preliminary results of the observations do not 
show any trace of a flattening of the equator: it 
may be expected that this problem will be solved by 
the final results. 

The long voyage from Las Palmas to Curacao, 
17 days, from Кан Francisco to Honolulu, 13 days, 
and from Honolulu to Guam, 19 days, was very 
strenuous, апа the relaxation in the bours was 
well deserved. In every harbour at which the 
submarine called, the crew met with the most cordial 
reception. Scientific workers, especially at San Fran- 
cisco and at Honolulu, took much interest in Dr. 
Vening Memesz and his work. In the latter place 
he met & number of delegates to the Pan-Pacific 
ссн on their voyage to Tokyo. 

us far the voyage, the longest ever made by а 
submarine, has been very successful. If all well 
Dr. Vening Meinesz should have reached Surabaya 


Curaçao an observation was made 
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about December 10; he will then stay at Java for some 
time to recover from the fatiguea of the voyage before 
his return home on board a mail steamer. It may 
be recorded with satisfaction and thanks that the 
commander, the officers, and the crew of the submarine 
. did all they could to facilitate the fulfilment of his task. 
After receipt of particulars about the rest of 
the voyage up to the arrival at Surabaya, I pro 
to give a brief account of the later results and to 
complete the present information. 


Since the above was written, I have received from 
Washington the isostatic reductons of the observations 
made between Helder and Curagao. These have 
been computed by the U S Coast and Geodetic Survey 
as a token of appreciation of the work of Dr. Venin 
Meinesz, whichis justly considered to be of internation 
interest. I must express here a word of thanks for 


this valuable co-operation, rsen to Dr. William 
Bowe, Chief of the Division of Geodesy. ч 
For the present it may suffice to mention that the 
excess of gravity in the Atlantic is confirmed, after 
the isostatic reductions have been taken into account. 





The Burning of Carbonic Oxide. 


I7" was & sound movement on the 

directors of the Gas, Light and Coke Company to 
' 1nvite Prof. Bone to lecture before the Company 
and others on the work which he is carrying out on 
gaseous combustion, and particularly on the investi- 

tions made by Mr. F. R. Weston, the first holder of 

е Gas К Fellowship, founded by the Company 
three 850, &t the Imperial Coll of Science. 
Prof. Bone! no difficulty ın proving what important 
scientific resulta can be secured by means of such 
endowments of research, and Mr. Milne Watson, 

overnor of the Company, showed that he realised 

t the development of chemical industnes depended 
on the Successful prosecution of strictly scientific 
investigations in the laboratory. 

After comparing and con the flames of 
hydrogen and carbonic oxide, and the effect of their 
mixture in water-gas, Prof Bone took up the tale of 
the burning of carbonic oxide as 1t be studied 
in Oxford fifty years ago, when Н. В. Dixon, in 
repeating Bunsen's experiments on the distribution 
of oxygen between hydrogen and carbonic oxide, 
showed that the latter apparently did not react 
directly with oxygen but was oxidised by the steam, 
and that the final division of the oxygen depended on 
an equilibrium being established between this and the 
reverse action—the reduction of the carbon dioxide 
by the hydrogen : i 

CO + H40 Z7 CO, +Н,. 


The non-inflammability of dried mixtures of car- 
bonic onde and oxygen led to many conjectures as 
to its cause, and as to the mechanism steam in 
the reaction. 
place without ‘conducting’ water; that йена 
water particles are the neceesary electrical go-between ; 
that gases can only react molecule with molecule, t.s. 
in equal volumes , that the oxygen molecule is too 
stable to be broken up, but steam is more yielding— 
these and other explanations were advanced by men 
of scientific eminence. For some Dixon has 
held the more prosaic view that the direct omdation 
of carbonic oxide in explomons is limited by the 
thermal dissociation of the carbon dioxide molecules, 
and that steam afforded the means of producing com- 
parative cool molecules. The burning of dry cyanogen 
and the direct union of carbonic oxide and oxygen in 
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of the 


That no chemical reaction can take- 





contact with heated platinum seemed to show that 
steam was not essential, but this and the function of 
the steam were matters of inference. No direct proof 
of what happened in the flame was forthcoming. 
Prof. Bone, whose first research on gaseous com- 
bustion, carned out at the Owens College, was the 
study of the slow union of carbonic oxide and oxygen 
when circulated over heated surfaces, now brings 
forward direct evidence of two kinds. He shows, first, 
that a very well-dried mixture of the two gases, which 
cannot be inflamed by an ordinary spark, can be 
exploded (at all events partially) when the electric 
i is made sufficiently powerful. In such 
conditions the flame traverses the bur containing the 
mixture, thongh not with violence, and a - 
centage of the combines in the flame. Again, 
Prof. e and Mr. Weston have shown that as the 
moisture 18 gradually removed from the mixture, the 
energy of the condenser discharge required to ignite 
it progressively increases. Lastly, the spectra ore 
flames of the well-dried mixture, the moist mixture, 
and of mixtures containi hydrogen have been 
ранна в The flame of the dried mixture burn- 
g under 25 atmospheres pressure shows a continuous 
h and .no steam lines. The flame of the 
undried mixture shows a strong com#mwous spectrum 
overlying a ‘steam-tine’ spectrum. On the addition 
of h the continuous grows leas and 
the lines emerge, so that there is direct evidence that 
two reactions are taking place simultaneously їп the 
ordinary flame—the direct oxidation of carbonic 
oxide by oxygen, and the indirect oxidation by steam. 
The intense electric discharge, on one hand, and 
the high pressure on the other, can confer on carbonic 
oxide the power of direct union with oxygen; in the 
екиге of much steam the indirect reaction is pre- 
ominant; with traces of steam both reactions occur 
together. - 





University and Educational Intelligence. 


' BrRuINGHAM.— Ihe degree of D.Sc. has been 
awarded to Sydney Raymond Carter for numerous 


published ра on the oxidising properties of 
sulphur dioxide and other subjects. ` ^ 


Lxzps.—Sir Berkeley Moynihan, Bart., has resigned 
the eng apa of surgery on his retirement Топ 
the staff of the Leeds General Infirmary. In 
recording its at Sir Berkeley's retirement, the 
Council referred to his brilliant career as student in 
the Yorkshire College, with which the Leeds Medical 
School became inco: ted, and after. ‘ Throughout 
his career he has fo. бү the малы the Leeds 
Medical School in bringing scientific knowledge into 
the service of surgery. ith this he has associated 
а consummate skill in the art of surgery, thereby 
contributing substantially to the efficacy of surgical: 
methods and the accuracy of diagnosis.” 

Lonpon.—A lady, who desires to remain anony- 
mous, has offered University the sum of 10,009. 
towards the establishment of a chair of dietetics. 

Subject to certain conditions, the offer of Mr. J. С. 
Wilson to pe to the University a 24-1nch reflector 
telescope been accepted. Lady Godlee ıs giving 


a sum of money, to be held in trust for Univermty 
College and 


niversity Coll Hospital Medical 
School, to found a Rickman сше ТЫР їп 
memory of her husband, the late Sir Rickman J. 
Godlee. The 1 director of the VWultex 
Products, Ltd., on of Mr. Patnck Gow, is to 
give a sum of money for three years for lectures on 
colloidal chemistry. А 
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The following doctorates have been conferred :— 
D.Sc. ın Botany оп Mr. Т. G. Hill, University reader 
in plant physiology, for a thesis entitled “ The Water 
Economy of Maritime Plants" ; D.Sc. in Physics on 
Mr. S. C. Roy (Binga College), for a thems entitled 
““ On the Total Ph ectric Emission of Electrons 
from Metals as а Function of Temperature of the 
Exciting Radiation”; D.Sc. (E (xcd d on Mr. 
L. B. Piel (Imperial College, Royal Schon of Mines, 
and Battersea Polytechnic), for a thesis entitled, (1) 
** The Deformation of Iron, with icular reference 
to Single Crystals," and LM e Effect of Cold 
Work on the Structure and Hardness of Single Iron 
Crystals, etc." ; D.Sc. s Chomisiry on Mr. T. Н. 
Durrans, for a thesis entitled “ The tion of 
Suiphuryl Chloride and the Chlorination of Substances 
of the matic Series " ; together with subsidiary 
contributions. 

Dr. Percival Hartley has beon awarded the William 
Juhus Mickle Fellowship for 1927 in respect of the work 
which he has carried out during the past сте iae 
on special problems in connexion with diphthena 
&nd other problems of a more general character in 
connexion with serology and immunity. The Fellow- 
ship this year 18 of the value of about 2897. 





THe Educational Commissioner with the Govern- 
ment of India in his Report for 1924-25 gives a new 
and very convenient summary of statistics showing 
totals of 88,750 students, 5700 teachers and 7500 
graduations in arts ba e qs п the fifteen uni- 
versities. 52 cent, о e students, 50 cent. 
of the аген, oud 48 per cent. of dis Patons 
belonged to the two universities of cutta and 
Madras; Bombay and the Panjab account for 25 per 
cent. of the students, dr De cuit ы неш 
and 20 per cent. of the graduations; leaving 29 per 
cent, 23 per cent. and 32 per cent as 
the share of the remaining eleven universities, 
eleven, , the recently reconstituted Allahabad 


versity), Lucknow, Mysore, Nagpur, Patna, 

te not much more than two- 

of the number of students of the single university at 
Calcutta, Ап act, constituting a new ' Andhra” 


а was passed in 1926. Е one of the 
had a of arts; ссерё the 
Osmania University of Hyderabed (Deccan) а 


faculty of science; all except Ali and Mysore в 
faculty of law; all uL AE Allahabad, 
Benares, Dacca, Delhi, Nagpur, and Osmania, a 
faculty of medicine. There were faculties of educa- 
tion at Aligarh, Madras, Nagpur, Patna, and Ran- 


m; of theology at Aligarh, Benares, and the 
бо University ; of agricultureat Madras and the 


Panjab; of оешу 
Calcutta, Madras, Mysore, Patna, and Rangoon; of 


su tial 


additions to their resources through the generosity of | in 1900, when he gave, 
private danors, but it will be seen that they are in | of botany in tho nineteenth century 


the main dependent on Government funds and fees. 
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Contemporary Birthdays. i 


December 26, 1838. Sir W. Boyd Dawkins, F.R S. 
1881. Sır Thomas Lewis, F.R.S. 
December 28, 1882. Prof. А. S. Eddington, F.R.S. 
December 28, 1853. Dr. Alexander Scott, F.R.S. 
December 30, 1850. Dr. Wiliam Garnett. 
December 31, 1849. Prof. Sydney H. Vines, F.R.S. 





Sir Worm Воүр DAWEXINS, honorary professor 
of geol and, ceti d in the University of 
Manch , celebrates his eighty-eighth birthday 
to-morrow. We offer our very hi tulations. 
A fellow of the Geological Society for sixty-five years, 
he will, next year, attain diamond jubilee fellowahip 
of the Royal Society. He is the author of two classical 
works, “ Cave Hunting” and “ Early Man in Britain.” 

Sir THomas Lewis, born at Cardiff, was educated 
at Clifton College ; his medical training was conducted 

sat University College Hospital, London. Eminent 
in long-continued developmental studies relating to 
the mechanism and clinical disorders of the mam- 
malian heart-beat, he has established conclusions 
of нө importance in physiology and practical 
medicine. Sir Thomas was Croonian lecturer at the 
Royal Society in 1917, delivering an addrees on “ The 
Excitation Wave in the Heart.” 
Prof. Еррічстом was born at Kendal. А student 


at Owens College, Manchester, he graduated at 
Trinity College, bridge, as senior wrangler, and. 
was Smith prizeman. e was chief assistant at 
the Royal Cibéervoto , Greenwich, from 1906 until 


to become Plumian profeseor 
of astronomy in the University of Cambridge. Prof. 
Eddington was president of the Royal Astronomical 
Society, 1921-23; ın 1924 he received its gold medal 
for his work on star-streaming, on the intermal con- 
stitution of a star, and on generalised relativity. In the 
same he was award уон eee medal of 
the N&tional Academy of Sciences of the United States. 


Dr. A. Scorr, а native of Selkirk, and educated 
there а& the Grammar School, graduated at the 
University of Edinburgh, and also at Trinity College, 
Cambridge. From 1896 until тогі he was superin- 
tendent of the Davy-Faraday Research Laboratory, 
Royal Institution. Dr. Scott was president of the 
Chemical Society, 1915-17, after many years of service 
to the Society in various administrative capacities. 

Dr. GARNETT, born at Portsea, was educated at 
the City of London School and Royal School of 
Mines. Proceeding to St. John’s College, Cambridge, 
he graduated fifth wrangler, becoming Јафет a fellow 
of his college. dap the Cavendish Laboratory, 
he had the distinction of being the first demonstrator 
of physica there under James Clerk Maxwell. After 

at University College, Notti he did 
valuable work as cipal of the Durham College 
of Science. The advancement of technical education 
in London and elsewhere claimed earnest attention at 
his hands; from 1904 until 1915 he was educational 
adviser to the London County Council. Dr. Garnett 
is Hon. D.C.L., Durham. ; 


rige быры. ааа 
oner. Educated privately, he gradua at 
Christ's College, euis pa For many he 
was Sherardian professor in the Universi 
of Oxford. He was president of on K (Botany 
at the Bradford meeting of the British Association 
his address, a conspectus 
Prof. Vines 
was president of the Linnean Society, 1900-4. 


1913, leaving this 
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Societies and Academies. 


LONDON. 


Geological Society, November 17.—C. J. Stubble- 
field and O. M. B. Bulman: The Shineton shales of 
the Wrekin district, with notes on their development 
in other parts of Shro and Herefordshire. In 
the Wrekin district, the Shineton shales represent 
almost the whole of the Tremadocian succession, as 
developed in the Tremadoc district. The subdivision 
of shales in this main outcrop are :—{6) Arenaceous 
beds ; {3} топе of Shwmardra pusilla; (4) Brachi 
beds ; zone of Clonograptus tensilus ; (2) transition 
beds d zone of Dictyonema flabelhformes In the 
smaller outcrops of the shales I on the weet and 
south-west, only the lower oi the sequence has 
been identified. In the Wr district а thick mass 
of shales has been compressed against a north-eastern 
ridge formed of earlier Cambrian and brian 
strata, resulting in isoclmal folding with faulting in the 
йрке жыды ee of the shale outcrop. In the south- 
west of the district the shales are less ‘bed, except 
in the immediate neighbourhood of the Church Stretton 


fault. Six new ies of trilobites have been estab- 
lished, of which belong to new genera; one new 
brachiopod and three new hyolithids are deecribed.— 


W. J. Arkell: The Coralian rocks of Oxford- 
shire, Berkshire, and North Wiltshire. The sub- 
divisions adopted are: 8) upper Calcareous grit; 
(4) Tnwgonia-claveliata ; (3) Osmington Oohte 
series; (2) Berkshire Oolite series; (т) lower Cal- 
careous grit. It is pee oe that the 
Coral is a facies deposit which may occur at any 


date, and that the use of ‘the Coral * аз a 
Btr& phical term is not issible. e sub- 
stitution of the {егш by e and Hudleston’s 
‘ Oolite Series,’ is su ed. Coral 


associations started in Yorkshire at the time of the 
lower Calcareons grit, and migrated southwards 
during the Corallian e failing to become estab- 
lished in Dorset until the closing phase of poate teed 
Calcareous grit. The chief feature of the Berkshi 
Oolite series, the Trigonia beds of Berkshire, are 
contrasted with the much later Trigonia beds of 
Dorset; whereas the former belong to the Argovian, 
the latter must be assigned to the Sequanian, the 
intervening Osmington Oolite series undoubtedly 
representing the Rauracian. 


Linnean Society, November 18.—Miss E. R 
Saunders: The опдїп of the double garden stock 
A plant which appeared in the present season in an 
кышу from the cross, pure-breeding glabrous 
single cream Ф x double-throwing glabrous white d, 
is of considerable interest, for the normal single &nd 
fully double condition were here exhibited 1n the same 
individual. The cross was made in 1923 and the 
resulting seeds sown the same autumn. The F 
plants, which were purple and h the factorial 
constitution of the ts bein ала CK 
respectively), flowe in 1924. e seeds collected 
from one of these plants, which was covered, were 
not sown until the ү of 1926, when they yielded 
179 hoary and roo glabrous, of which 214 were single 
and 58 double. One of the hoary single-flowered 
plants produced sx primary lateral axes in addition 
to the main axis; some of the flowers оп the 
main axis showed characters intermediate between 
those of the single and those of the double flower. 
The sixth lateral branch produced mainly double 
flowers indistingui le from those borne by the 

i double-flowered plant. It is therefore 
possible that the mutation occurring here in only 
one branch may at some time have occurred through- 
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out a whole individual, and so have given rise at one 


step to the double-flowered —Miss А. E. 
Chesters : The vascular supply of the bracts of some 
species of Anemone. In types exhibiting а үе 
1 involucre the vascular system of the peduncle 


is domunated by that of the involucre. In ies 
like A. Hepaitca, in which the involucre closely 
approximates to a calyx, the incoming bundles take 
a less prominent part in the formation of the vascular 
ring of the axis. The resemblance between the course 
of the bract bundles of A. Hepatica and the 

bundles of Ranunculus Ficaria is very striking. e 
vascular supply of the bracts of Eranihts hyemahs 
resembles that of A. nemorosa in all essen , 8üg- 
gestng that the modifications shown 1n the vascular 
system of A. Hepatica and А. sa are correlated 
with the reduction of the involucral leaves ratber 
than with the difference in position. The evidence 
appears to support the view of the homology of the 
oue of A. Норайса and the calyx of Ranunculus 

icara. 


Physical Society, November 26.—H. C. Hepburn: 
Electro-endosmosis and electrolytic water transport. 
Determinations were made of liqud transport 
produced by passing an electric current through 
aqueous solutions of copper sulphate divided perpen- 
dicular to the flow of electricity by & diaphragm of 
powdered glass. The probable rs that determine 
the liquid rt are investigated over & wide 
range of concentrations, by ап examination of the 
dependence of the flow at constant applied voltage 
and of the electric charge of the diap on the 
electrolyte concentration, and also by a study of the 
relation between the flow per faraday and the dilution 
of the electrolyte.—L Hartshorn: The input ım- 
pedances of thermiomc valves at low frequencies. 
Accurate measurements of input admittance (or of 
input impedance) under various conditions can be 
made by means of the Schering capacity bndge. The 
input circuit 1з ed as being equivalent to & 
condenser with a definite phase angle, $, or “ loss 
angle," 5—90?— ф, and the results are ressed by 
stating the effective capacity and value of tan 5 for 
each set of experimental conditions The effective 
capacity may vary from about tous. to 10044F. for an 
R valve, and the phase angle may vary from about 80° 
ding mainly on the load 
in the anode circuit. "Values of phase angle greater 
than 9o? correspond to а negative resistance or nega- 
tive power factor, and occur when the load in the 
anode circuit is 1nductive. 


CAPETOWN. 


Royal Society of South Africa, September 29.— 
Т. R. Sim: The Bryophyta of South Afnca.— 
E. Percy Phillips: Some notes on South Afncan 
grasses. The characters and distnbution of the 
various South Afmcan grasses, and the economic 
questions associated with them are discussed, and the 
effects of veld burning described.— J. Н. Power : Some 
tadpoles from Griqualand West. 


October 20.—]ohn Phillips: Faurea McNaughtonii 
Phil. (‘‘ Terblanz ”), a note on its ecology and dis- 
tribution. This stately forest tree (Proteaces: sect. 
Persoonioidec) ıs of peculiar regional and local dis- 
tribution —M. К. Levyns: Note on the genus Lobo- 
stemon (Lehm. A new clfissification, based on 
floral characters, is used. It is proposed to reetnict 
the genus Lobostemon to those forms in which 
a definite scale or swelling is present on the 
corolla at the base of each stamen, and to 
constitute a new genus for thoee forms in which 
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a scale or is absent —P. R. v. d. К. 
Copeman: Studies in the pori of grapes. Egua- 
tons have been developed for the growth changes in 
the acid, sugar, and soluble solid content of the juice 
and in the total solids in the berry for six different 


varieties of grape analysed during three seasons. 
The growth of the grep berry may be divided into 
two distinct cycles. the first cycle the soluble 


solids formed consist mainly of acid and protein. 
Dunng the second cycle the changes in the soluble 
solids are practically entirely due to the changes in 
the sugar and acid. Growth constants can be derived 
which serve as a means of comparison between the 
different varieties for the different seasons —H. О. 
Monnig: On а new Physaloptera from an eagle and 
a Tnchostrongyle from the cane rat, with notes on 


Polydelphis атои and the genos Spirostron- 
lus.—D. F. Bleek: Bushmen of Cen Angola. 
ese Bushmen are Kung, speaking a language similar 

to the like-named inhabitants of the South-West 

Protectorate. They are much influenced by the sur- 

rounding Bantu tribes, on whom they are becomin 

moore and more dependent. Their religious belie 
are akin to those of other Bushmen, save for an 
acquired fetish worship. The tribe will probably be 
absorbed by the Bantu races. 


Rome. 


Royal National Academy of the Lincei, Com- 
munications received during the vacation.—U. 
Cisotti: Inversion of Poisson's formula on rigid 
motions.—Giorgio  Abetti: Observations on e 
motions of metallic vapours in sunspots—L. A. 
Herrera: Chemotaxis and phagocytosis in mita- 
tion of leucocytes. The microscopic amosba-like 
forms produced 1n petrol and olive oil by. the injection 
of drops of alkaline water are due to currents and 
movements produced by rapid penetration into the 
osmotic ts of the oil rendered more йша by the 

trol. e results indicate that phagocytosis must 

regarded as of mechanico-physico-chemical char- 
acter. Acetic acid acts as an anti-body or opsonin 
which determmes the chemotaxis of tbe опу 
‘amoebae.’ It seems probable that similar currents 
are produced between the natural leu and 
bacteria.—Tommaso Boggio: The geodetic deficit. 
—E. Bompiani: The geometry of considered 
in ruled space.—Alessandro Terracini: The linear 
pen element of a surface.—E. Raimondi: 

eral formule for the calculation of the dynamic 
effect of a current flowing between а strip апа an 
indefimte plane wall—Renato Mancinelli: The 
Evershed effect in ts.—Mario Picotti: Results 
of the physico-che investigations made in the 
Italan cruiser Marsigh in the Straits" of Messina. 
The amount of oxygen dissolved in the water of the 
Straits of Messina rises to maximum values in April 
and in рае in which months plankton are 
exceptionally plentiful. The value of pH hes mostly 
between 8-1 and 8-2, but values below 8-1 are some- 
times encountered in the depths and values above 
8:25 at the surface —Marya Kahanowicz: Spectrum 
of the Pickering type in argon. Under a suitable 
pressure and when strongly excited, argon gives mse 
to an enhanced spectrum of the Pickering type The 
emissive atom exhibits hydrogenoid behaviour, an 
electron ee aboyt the nucleus.—G. Wataghin : 
The aberration of hght and the theory of relativity. 
The relativistic formula for aberration, established by 
Einstem for plane-waves, is valid also for spherical 
waves. The theory of aberration may be developed 
on the basis merely of the hypothesis that lght is 
propagated in a straight line with respect to any 
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inertial system whatever. Various particular aspects 
of the theory are discussed.—Bianca Nannei: Method 
for the measurement of variations in the calorific 
capacity in magnetic fields Marcelle Philibert: 
ay fed doubling of the optic axis of calcite with 
Federow’s plate—G. Carobbi: Inv tions on 
Vesuvian sublimates. © presence 
of traces of soluble vanadium compounds is observed 
for the first time, and that of soluble titanium 
compounds and boric acid confirmed, in deposits on 
Vesuvius. — Gaetano Charrier: r- № - Phenyl - of - 
naphtho-z : 2 : 3-triazolequinone —Raoul Poggi and 
Angiolo Polverini: The determination of phosphorus 
and arsenic in o c substances. The method 
suggested consists in oxidising the substance by 
means of concentrated sulphuric acid and potassium 
persulphate, and afterwards determining the phos- 
phorus or arsenic by the ordinary methods.—G. 
Scaglierini and С. Tartarini: Compounds of titanium 
halides with oxygenated organic substances.—Edoardo 
Benedetti: The action of the high аре oscillating 
electro etic field on vegetable d - 
ments an with maize, wheat, barley, and rice show 
that the oscillating field results in both accelerated 
wth and increased percentage ination — 
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Some New Possibilities in Solar Research. 
By Dr. бковск E. Hare, For. Mem. R.S. 


ORTY years ago I began a series of visual and 
photographic studies of the sun. Recently I have 
returned to this work, after an interval of enforced 
absence. My instrumental equipment is now augmented 
by the addition of а spectrohelioscope, а simple device 
for monochromatic vision which we owe in its essence to 
the pioneers of solar research. This renders visible a 
host of important phenomena hitherto concealed from 
view by the overpowering brilliancy of the sun’s disc. 
Chief among these are the radiating and absorbing 
regions of the hydrogen atmosphere, visible with the 
spectroscope in profile at the sun’s limb, and revealed 
in projection by spectroheliograms of the disc, but, 
now accessible, wherever they may be situated, to 
visual observation with instruments of moderate size. 
All readers of NATURE who are familiar with its early 
volumes will remember the discoveries of Janssen and 
Lockyer in 1868. At the total solar eclipse of that year, 
Janssen, who was observing in India, was so impressed 
by the brilliancy of the lines in the spectrum of the 
prominences that he determined to loo 
full sunlight. He did so, and was at p 
The bright light of the sky around 
ordinarily hides the prominences from ùs, gives the 
spectrum of scattered sunlight. Entering the spectro- 
scope through a slit from one to three-thousandths of 
an inch wide, it is spread out into a band from a few 
inches to forty feet in length, depending upon the dis- 
persive power of the spectroscope. Its intensity may 
thus be reduced indefinitely. The bright lines of the 
gaseous prominences, however, are essentially mono- 
chromatic. High dispersion separates them more and 
more widely, without greatly weakening them. They 
thus become readily visible on a fainter background 
of dispersed skylight. The principle involved was first 
stated by Lockyer in 1866 and successfully tested by 
him in 1868, before the news of Janssen’s discovery had 
reached Europe. This application of the spectroscope 
opened a new and productive era in solar physics, en- 
listing the active efforts of astronomers in England, 
France, Italy, Germany, and the United States. 
Naturally these observers wished to see not merely 
the spectra of the prominences, but also their forms. 
In his well-known book, “Contributions to Solar 







Physics ” (p. 578), Lockyer describes how the first steps 
were taken : 


“ Та my first paper I gave some drawings procured 
by causing the slit to pass slowly over the prominence. 
By this means a number of sections of varying length 
was obtained, which, placed side by side, gave an idea 
of its shape The slit then used was extremely narrow, 
and was radial to the sun’s limb. It was obvious that 
in this way the true shape of the prominence could not 
be seen unless the slit were moved with sufficient 
rapidity to allow of persistent images. At the very 
outset Janssen and myself attempted to accomplish 
this, Janssen by giving a rotatory motion to a direct 
vision spectroscope, I by gi an oscillating motion 
to the slit, in which I was followed by Young, who 
afterwards expanded it.” 


Prof. Young’s account of his instrument is as follows : 


“ The eye-piece of the instrument has an apparatus 
attached, which, however, thanks to the high dis- 
persive power, Т find unnecessary. 

* It was early proposed by Janssen to use a vibrating 
or rotating slit in order to make visible the form of a 
solar prominence, but as Zollner has shown, the mere 
opening of the slit answers just as well, the light of the 
protuberance being diluted to precisely the same extent 
in either case. 

“ It occurred to me in eonnexion with a suggestion of 
Professor Morton, tbat by interposing at the focus of 
the eye-piece a diaphragm which should move with the 
vibrating slit, the light of the neighbouring portions 
of the spectrum might be cut off and this dilution 
avoided. Mr. Clark has devised and constructed a very 
beautiful mechanical arrangement by which this 
simultaneous and accordant motion of slit and dia- 
р is effected by the анн of the small fiy- 
wheel shown in Fig. 

* But I find, that ‘although seen in this way, the 
prominences appear very bright; yet the working of 
the apparatus always causes a slight oscillation of the 
equatorial, which interferes with the definition of 
details, and I prefer to work with the slit simply 
opened.” (Young, МАТОВЕ, Dec. 8, 1870.) 

The introduction by Zollner and Huggins of the wide 
slit method and the superb views it afforded of the 
prominences at the limb led to its universal adoption, 
and the oscillating slit was abandoned. Although 
Lockyer and Young often examined the spectra of sun- 
spots and other regions of the photosphere, and re- 
peatedly described reversals and distortions of hydrogen 
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and other lines, I can find no indication that the oscillat- 
ing slit device was ever tested for the observation of 
the forms of eruptions or other phenomena on the disc. 
Nevertheless, the credit for building the first spectro- 





Іо. 1.— Active prommance, 
ee онн 


helioscope (as I have named the instrument) and apply- 
ing it to the observation of prominences at the limb 
' belongs to my old friend Prof. Young, who was also 
the first to take photographs of the forms of the 
prominences through an operr slit (Joc. сй). 

Tug SPECTROHELIOGRAPH. 


The principle of the spectroheliograph, which does 
not differ greatly from that of Young's instrument with 
oscillating slit, occurred to me in 1889.1 It involves 
the use of а spectroscope with a fixed second slit, 
through which в single line is admitted to a photo- 
graphic plate. The whole spectroscope is mounted 
on steel balls, and moved slowly by a motor across the 
solar image, which, like the photographic plate, remains 
stationary. Or the spectroscope may be fixed in 
position, and the solar image and plate moved at the 
same speed across the first and second slits respectively. 
A monochromatic image of the sun is thus gradually 
built up on the plate from countless successive images 
of the narrow second slit. f 

After some preliminary -experiments at the Harvard 
Obeervatory, I obtained photographs of prominences 

* Tafterants frond that it had 
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with a simple spectroheliograph at-the Kenwood 
Observatory in the spring-of 1891. In January 1892, 
with an improved spectroheliograph, I.succeeded in 
photographing the chromosphere and prominences (Fi ig. 
1) surrounding the sun and the bright 
flocculi * revealed on the disc by the 
use of the H or K line of calcium. 
About this time Deslandres intro- 
duced thé velocity spectrograph for 
photographing the Н or К line in 
successive sections of the sun. ` 
Evershed soon constructed and 
systematically employed a spectro- 
heliograph, and in 1893 Deslandres 
also -began work with a spectro- 
heliograph, which he employed-for 
photography with the calcium lines 
and with some of the narrower dark 
lines. In 1903, with the Rumford 
spectroheliograph attached to the 
4o-inch refractor of the Yerkes 
Observatory, Ellerman and I first 
photographed the bright and dark 
hydrogen flocculi on the disc and 
noted especially the long dark flocculi 
(Fig. 2) identified as prominences 
projected against the sun (named 
‘filaments’ Бу Deslandres, who 
has studied them extensively at, 
Meudon with the spectroheliograph 
and velocity spectrograph). Five years later, at Mount 
Wilson, aided by plates sensitised for photography 
in the red, Ellerman and I discovered large vortices 
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surrounding sunspots (Figs. 3 and ro). The Ha line, 
with which the vortices were found, is much more 
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effective than the more refrangible hydrogen lines for 
the study of the hydrogen atmosphere of the sun Its 
situation in the red also adapts it for visual observa- 
tions, particularly at low altitude stations where smoke 
and haze may seriously 
interfere with work at the 
violet end of the spectrum. 
With a spectroheliograph 
of high’ dipsersion, Hu 
shows also the ‘ align- 
ments’ discovered Бу 
Deslandres, which consti- 
tute a reticular structure 
of wide mesh associated 
with the filaments. 

The spectroheliograph, 
in addition to providing 
a method of photograph- 
ing the chromosphere and 
prominences, at the sun’s 
limb, has thus made pos- 
sible the daily study of 
the solar atmosphere in 
projection ‘against the 
disc. But useful as it has 
proved, the need for a 
similar means of visual ob- 
servation has persisted for 
many years, 

THE SPECTROHELIOSCOPE. - 

My first attempts to observe the hydrogen flocculi 
visually were made on Mount Wilson with the 6o-foot 
tower telescope and 3o-foot spectroheliograph soon 








Fio 4 —Solar Laboratory in Pasadena Tho second miror of а сою! 
bensath the dome sends parallel rays vertically downward to a 11-22nch 
objective, grving а t-inch solar image on the slit of the hoeoope 
ш the basement By ammple а Cassegrain redector of 18 inches 
aperture, giving a image eather 64 inches or 16} inches m diameter, 
can be ынга for this өресі е 


after the discovery of the Ha vortices in 1908 А disc 
carrying & large number of radial slits was mounted 
just above the wide first and second slits on a vertical 


Fio. s —Hydrogen (Ha) vortices surrounding the 
umason at Mount Wilton with the 13-foot spectroheliograph. 





bearing standing midway between them. Each of 
these radial slits, when near the axis of the collimator, 
thus produced a spectrum, and by adjusting the grating 
(or prism) the Ha line could be brought into coinci- 





brpolar sunspot of September 1914, photographed by Lewn 


dence with the corresponding slit on the opposite end 
of the same diameter. A given displacement of the 
first slit produced an equal displacement of the На line 
in the opposite direction. Thus, when the disc was 
rotating, the observer, looking through a positive 
eye-piece focussed on the slits coinciding with the 
Hu line, saw an image of a portion of the sun in 
hydrogen light. Unfortunately, the slits were too 
wide and too few in number, and for many years I 
had no opportunity to bring the method into effective 
form 

In 1923 I renewed the effort, with results which have 
been described in these pages (NATURE, October 25, 
1924, p 628). At that time, however, the apparatus 
was crudely mounted, and its consequent inefficiency, 
at а period of low solar activity, gave me no measure of 
its actual powers. Recently the same optical parts, 
now adequately mounted in my new Solar Laboratory 
in Pasadena (а branch of the Mount Wilson Observa- 
tory), have yielded results of greater interest 

А very brief description of the instrument will suffice. 
Imagine a reflecting spectroscope of 6 inches aperture 
and r3 feet focal length, standing vertically in a well 
beneath the laboratory (Fig. 5). A solar image 2 inches 
in diameter is formed on the slit by a 12-inch objective. 
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A ceelostat, with second mirror, mounted beneath a 
dome at the summit of a low tower (Fig. 4) sends 
parallel rays of sunlight vertically downward to the 
12-inch objective, which stands 18 feet (its focal length) 
above the slit. Electric slow motions, controlled by 
buttons within easy reach of the observer, permit the 
- objective to be focussed and the solar image’ to be 
moved in any direction across the slit. Thus all parts 


of the limb or disc can be examined in quick successiva. ` 





are such that the second slit constantly bisects the 
oscillating Ha line,a monochromatic window, oné-quarter 
of an inch wide, is thus provided through which to view 
the.sun. А positive eye-piece magnifying about 2°5 
diameters, mounted on the binocular body of my 
Spencer microscope, is used for observing the hydrogen 
atmosphere through this window: The speed of the 
driving motor is fast'enough to give a persistent image. 
As tHe (visible) length of the window thus employed is 


Fre. $—U e of combined specuobalenoope, spoctrograp к - 
is ажы ro adici e ani: about 8o p wegen 2 F 


eyo-psece may be seen near tbe muddle of the mstrument. employed -t 
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T втарћ of 75 feet fooal for researches on the magnetic fekis m sunspots. Е 


The second slit lies in the plane'of the spectrum, 
formed by a large plane grating, ruled by Jacomini on 
the ruling machine óf the Mount Wilson Observatory. 
The first order spectrum, which is very bright, is usually 
employed. The Ha line is brought into coincidenoe 


with the second slit, which is narrower than the (dark) : 


` Dine. The slits are carried at opposite ends 'of а hori- 
zontal bar, which can be oscillated (usually through & 
range of в quarter of an inch) about a bearing half-way 
between them (Fig. 6). As the optical arrangements 


about half an inch, a considerable portion of the 2-inch 
solar image can be seen at once. 

Госа Ы шрны. whens T uated. d 
apparatus on January 16 of the present year. I knew 
from previous experience that the prominences at the 
limb'and the more conspicuous dark and bright flocculi 
on the disc would be visible, but I was scarcely prepared 
for the delicate details of structure, both dark and 
bright, which appeared in good contrast on the disc. 
At that time (as in the earlier work) І was using five 
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slits at each end of the bar, instead of one. ‘These were 


only one-twelfth of an inch apart, restricting the field 
of view to this width. The central image in the eye- 
piece, corresponding to the Ha-line, was flanked on. 
either side by brighter images of the same region, 





formed by the light of the continuous spectrum. Thus, 
in examining: a spot region the hydrogen flocculi above 
and about the spots could be seen in the central image 
while the underlying spots апа photosphere даре 
in the side images—a convenient 
means of comparison. Frequently . 
in the hydrogen image the spots 
are entirely concealed by flocculi, 
and in tracing the spiral structure - 
m a vortex to its objective, it is \ 
&dvantageous to be able to see the 
spots simultaneously. . For this 
and other reasons two or more 
Second slits may sometimes be pre- 
ferred to one. By meang of a 
special device, however, similar 
comparisons: can be easily made 
with only one second slit. 


Fro 7 —Solear prommen 
with the 1r3-foot 
~ ofthe тю praminenes, 


EXPLORING THR SOLAR ATMOSPHERE. 


Аз а quick and effective means of exploring the entire 
solar atmosphere the spectrohelioscope is unrivalled. 
In a few minutes опе may run completely around 
the limb, not only observing the chromosphere and 
prominences projecting beyond it, but also following 
with equal ease those which extend on to the disc 
and appear there as dark absorbing masses. Such a 


initona far secta сооп, may ао bo sen 1 the 





prominence, from a spectroheliogram taken some years 
“ago by Ellerman on Mount Wilson, is illustrated in Fig. 
1< It will presently appear why objects of this nature 
can often be better seen with the spectrohelioscope than 
they can be photographed with the spectroheliograph. 

The utility of the spectrohelio- 
scope as в scouting auxiliary of the 
spectrograph or spectroheliograph 
is thus apperent. Hitherto the 
observer with these instruments has 
often worked blindly, not knowing 
in advance what phenomena of the 
solar atmosphere lie between him 
and the visible. structure of the 
photosphere. A few minutes of 
visual'observation may now enable 
‘him Фо select interesting regions for 
special study, or to avoid areas 
where eruptions, vortices, or other 
active phenomena may interfere 
with measurements requiring a 
more normal state of tranquillity. 
Such selections can'also be made 
with the spectroheliograph, but far 
less quickly and effectively. The 
fact that very different phenomena 
are observed when the second slit is 
' get on i different parts of the Ha line is a vital factor here. 


Errzors or LEVEL AND ОЕ RADIAL MOTION. 


In our early work with the spectroheliograph, M. 





св Бенета a Шо cad РО КТАР Ellerman at Mount Wilson 
Клон Ha) hay 11, 1916. p left 1s a longer exposure 
made with hé dis covered 


Deslandres and I independently utilised the principle 
of photographing cross-sections of the calcium flocculi 
‘at different levels by setting the second slit in successive 
exposures at various distances from the centres of the 
H and K lines. As these lines widen in descending 
through the calcium atmosphere toward the photo- 
sphere, it is obvious that if the second slit is set at 
a given distance from the centre, none of the higher 
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calcium vapour, which gives a nairower line, can be 
included in the photograph. Similar work was after- 
wards undertaken with the hydrogen lines, where the 





Ето. 8 -—Five exposures by EDerman with the 14-fool spectroheliogra spestreuating sph showing the. 
floccul corresponding Uo secood-alit position, ranging from А6364:36 (left) to 


оо. 
29, 1916) 


velocity of the gas in the line of sight is often of greater 
significance than its level. 

Fig. 8 illustrates the different appearances of a given 
region of the solar atmosphere when photographed with 
the second slit at various distances from the centre of 
Ha. Many studies of this kind have been made at 
Mount Wilson, and these have been supplemented by 
other investigations based upon photographs taken 
with a single first slit, an optical system giving two 
spectra of the same region of the sun, and two 
second slits, one set on the red side of На in one 
spectrum, the other on its violet side in the second 
spectrum, equidistant from the centre of the line 
Two photographs of the same region of the hydrogen 
atmosphere thus obtained simultaneously often show 
remarkable differences, as Fig. 9 illustrates In this 
picture of an active spot region the bright eruptive 
flocculi appear in both photographs, because the 
corresponding bright Ha line was wide enough to 
overlap both of the second slits The dark flocculi, 
produced by the cooler gas at a much higher level, 
gave & narrower line, displaced to the red because of 
the rapid descent of this gas. The structure of this 
rapidly falling gas is consequently shown only in the 
lower photograph, made with the second sht set on the 
red side of the line. 

The power of the spectroheliograph thus to single 
out gaseous masses moving rapidly in the line of sight 
is one of its most valuable properties. This effect can 
be minimised, if it is desired to record on a single plate 
all bright and dark flocculi moving at moderate radial 
velocities, by using the lowest dispersion and widest 





second slit compatible with good definition and con- 
trast.| But the discriminating power of high disper- 
sion is very advantageous in many cases, and & means 
of utilising it without the limita- 
tions incident to the simultaneous 
use of only two second slits, or the 
delays involved in making a series 
of exposures like that in Fig. 8, is 
clearly desirable, especially in the 
case of rapidly changing eruptions, 
This 1s afforded by the spectro- 
helioscope, because of the ease of 
quickly shifting the position of the 
Ha line on the secónd slit while 
observations ape in progress. Of 
the various devices I have employed 
for this purpose, perhaps the sim- 
plest is а piece of plane parallel 
glass, mounted on trunnions just 
below the oscillating second slit. 
When this glass plate is tipped up 
or down, the line is displaced to red 
or violet. A scale in the eye-piece.shows the exact 
position ôf the line on theslit This із readily converted 
into а ' blink’ apparatus for comparing the :mages of 
the flocculi corresponding to the red and violet edges of 
the line. Ап electro- 
magnet for tipping the 
plate and two adjust- Ыы 
able stops to define its 
limits serve ‘for this 
purpose. E. T 
With & device of this 
kind, ог with а micro- эз ^ ы ES ` 
meter screw which per- 
mits the oscillating bar 
(and thus the second 
slit) to be displaced 
toward red or violet 
(shown near the centre 
of Fig. 6), it 1s fasci- 
nating to watch the 
changes in the appear- 
ance of the flocculi, and EU SA 
to distinguish between 
_ ascending and descend- 
ing gases. In fact, we 
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Ha line and of separating the complex elements of 
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placed toward the red frequently lie in the line of 
sight or in such close proximity that they cannot be 
distinguished in photographs of the Ha line in the 
spectrum of the region. Thus in measuring the dis- 
placement of this line near spot groups or iff other 
parts of the sun's disc we are dealing with an 
integrated effect, representing the superposition of 
the various Ha lines given by the superposed 
or closely contiguous areas in question. With 
the spectrohelioscope many of these areas can be 
separately distinguished and their radial velocities 
determined by moving the line back and forth over the 
second slit and noting the displacement from its centre, 
towards red or violet, when a given ‘bright or dark 
structure reaches its maximum of intensity. Further 
more, the width of the bright or dark 
Ha line corresponding to any detail 
of structure can also be measured 
by taking the scale readings, to red 
and violet, at which this structure 
disappears. Indeed, it would not 
be difficult, by a simple photometric 
device, to determine the exact in- 
tensity curve of the line given by 
any of the small flocculi. 

I am referring to oiu а оз 
within the boundaries of the dark 
Ha line and its two wings (each of 
which is about as wide as the dark 
line itself), and not to the large local || 
displacements which are often seen ' 
in or near active spot groups. It 
should be added, however, that the 
spectrohelioscope is also well adapted 
for the observation of the rapidly 
moving g&ses which give rise to 
these large displacements. The 
form of the gas moving at any 
given velocity can be seen by set- 
ting the oscillating slit at the corresponding distance 
from the centre of the line. 


PROMINENCES, FILAMENTS, VORTICES, AND ERUPTIONS. 


Even for the observation of prominences projecting 
outside the limb, the oscillating slit has some advantages 
over the wide slit. This ig because the former shows 
them in essentially monochromatic light, and thus 
often permits details to be seen which are confused with 
a wide slit because of the superposition of gaseous 
masses moving at different velocities in the line of sight. 
By setting the oscillating slit on different parts of the 
line, portions of the prominence moving at different 


velocities can be seen separately, as in the case of the ` 


flocculi just cited. Prominences in which there are 
marked internal differences of radial velocity sometimes 








do not appear at all on the disc at the slit position which 
shows them best outside the limb. A turn of the 
micrometer screw, however, suffices to reveal them 
in strong contrast, either аз filaments or in other 
forms. 

This suggests the use of a spectrohelioscope as a 
guiding device for a spectroheliograph, permitting the 
Ha line to be frequently readjusted on the second slit 
of the latter instrument during exposures, so as to 
record all phenomena at the limb and on the disc in 
strongest contrast. The spectrohehoscope itself may 
also be used for photography, either in the form 
described here, provided with an auxiliary camera and 
right-angle prism for visual observations between ex- 
posures on small areas ; or as a spectroheliograph with 





oscillating slits, capable of photographing the entire 


solar disc. With the former arrangement, the changes 
in the appearance of given areas when-Ha is moved 
across the second slit may be recorded, perhaps even 
in the form of moving pictures. 

Icannot dwell, however, on the remarkable phenomena 
thus brought to view. Some of them are illustrated in 
Figs. 2 and тт, but these spectroheliograms are quite 
inadequate to show the delicate details“ and they of 
course fail to indicate the effect of shifting the line on 
the slit. Brief reference should be made, however, to 
observations of vortices and eruptions. 

І have previously described in NATURE our researches 
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at Mount Wilson on the law of sunspot polarity.5 
This.is part of а more general investigation on the law 
of whirling storms in the sun, which we find to be much 
more complicated than the terrestrial law. The bipolar 
vortices which constitute typical sunspots are of 
opposite polarity in the northern and southern hemi- 
` spheres of the sun, and these polarities are reversed 
at each sunspot minimum. The available evidence 
favours the view that this magnetic change is due to a 
reversal in the direction of whirl in the vortices that 





produce the spots and their- magnetic fields. These 
vortices in the photosphere are accompanied by 
secondary vortices in the overlying atmosphere, re- 
corded (as in Fig. то) by the spectroheliograph. From 
a preliminary study? it appears that the direction of 
whirl in about 80 per cent. of the high-level vortices 
accompanying single spots (or the preceding spots of 
bipolar groups) corresponds with that of terrestrial 
storms, and does not reverse at sunspot minima. 

The above results were derived from an examination 
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helioscope a very useful means of contmuing the in- 
vestigation. If, as often happens, a prominence (or 
filament) occurs as a dark flocculus near a spot, its 
spiral form may at once indicate the direction of whirl 
in the vortex. Owing to differences in radial velocity, 
a slight change in the position of the Ha line on 
the oscillating slit is frequently necessary to show 
such а vortex clearly. For detailed studies of vortex 
structure and changes of form, both in plan on the 
disc-and i in cross-section at or near the limb, the крес{то- 
helioscope has also shown its 
efficiency. . 

This instrument is also of 
great service for the detection of 
such violent outbursts on the sun 
as I observed on January 24 
(Fig. 11) and 25, 1926, preceding 
the great aurora and magnetic 
storm of January 26 and i; 
already described in NATURE 
(February 6, p. 208). The erup- 
tion, which continued for severál 
hours on January 25, surpassed 

` in brilliancy all solar phenomena 
I have ever before seen, and 
, exhibited rapid changes of form.? 
Because of the ease of glancing 
occasionally during the day at 
probable regions of activity, and 


5 


“of instantly finding the best possible position of the 


second slit on Ha, the spectrohelioscope should greatly 
assist in determining the true relationship between solar 
eruptions and terrestrial auroras and magnetic storms. 
If, as I hope, ап inexpensive instrument can be built 
for the use of amateurs, the chances of detecting the 
exact moments of critical outbursts will be greatly 
multiplied. А small spectrohelioscope for this purpose, 
and improved oscillating and rotating slits to replace 
the oscillating bar hitherto employed with the 13-foot 
spectrohelioscope, are now under construction ene will 
soon be ready for trial. 

Visual osx va. 


nii M DOM. ee of these observations, and 
other applications of the speotrohelioscope, see “ 
tions of Solar Atmosphere," Proc Nat, Acad. Sovencos, 13, 286-295, 19:36. 
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A DICTIONARY OF APPLIED PHYSICS. Edited by Six RICHARD GLAZEBROOK, 


K.C.B., S&D., F.R.S. 
five volumes, £14: 148, net, 
у 1. MECHANICS—ENGINEERING—HEAT. 
IL ELECTRICITY. 


- Ш. METEOROLOGY, METROLOGY, and 
MEASURING APPARATUS. 


In 5 Vols. Medium 8vo. 


Fully Ilustrated. 23:38. net each, The set of 


VoL IV. пее SOUND, and RADIO- 
» У. AERONAUTI METALLURGY 
—GENERAL EX. 


*,* Full descriptive Prospectus post free on application, 


SECOND EDITION NOW READY. 


VECTORIAL MECHANICS. 





By L. SILBERSTEIN, Ph.D., Late Lecturer ih Natural Philosophy 


at the University of Rome; Mathematical Physicist, Eastman Research Laboratory, курады, N.Y. 


Second Edition. 8vo. Jos. net. 








*.* Send for Macmillan’s Classified Catalogue, post free on npo 
MACMILLAN & CO., LTD., LONDON, W.C.a. . 








'| ENGLISH FILTER PAPERS 
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“POSTLIP” . 


(No. 633 МШ) 













у Manufactured In 
ANNUALLY INCREASING QUANTITIES 
for upwards of 50 years. 








Pure: Filterings for Laboratory 
Work and in quantities for all 
industrial purposes. 

Seo Report of TESTS made by The 


National Physical Laboratory, & copy 
of which will be sent on application, 


EVANS, ADLARD & 60., Lr». 


POSTLIP MILLS, 
WINCHCOMBE, CHELTENHAM, ENGLAND. 


As Sole Agents for the British Empire (excluding only 
Canada) of the 
IUM BELGE—UNION . 

MINIERE DU HAUT KATANGA 

—the operating propristars of the Bioh Belgian Congo depostus— 
We are ready to Supply ai short metice :— i 

RADIUM ELEMENT in all forms for 
physical and medical purposes. 



























A PRACTICAL HANDBOOK 
Scb, 


Radium : Its Production and 
Therapeutic Application 
55 pagos, 10 plates, numerous figures of 
applicators, etc. 
POST FREE ON REQUEST 








RA 


Soma of the most importat sustriutions тм the Empire 
kaos purchased Radrum from из. 


‘WATSON. & SONS 


(ELECT RO-MEDICAL) LTD. 
SUNIC HOUSE, PARKER ST, 
KINGSWAY, LONDON, W.C.2. 


Telegrams : " Skiagrom, Weosicunt, Lardon,” 





Telephone : Карын 1227. 








GURNEY & JACKSON'S 
IMPORTANT NEW CHEMICAL BOOKS. 





A TEXT-BOOK OF ORGANIC CHEMISTRY 


By Prof. JULIUS SCHMIDT. 
Professor of Chemistry m the Technische Hochschule, Stuttgart 
. English Edition by 
Н. GORDON RULE, Pbh.D.(Munich), D.Sc.(Edin.) 
Lecturer п Organic Chemistry, Univenuty of Edinburgh 


Extra royal 8vo. 824 pages. Price 256. net. 


A TEXT-BOOK OF INORGANIC CHEMISTRY 


By FRITZ EPHRAIM, Ph.D. 
Professor of Chemzsery in the Unrversty of Berne 
English Edition by P. С. L. THORNE, M.A.(Cantab.), 
M.Sc.(Lond.), Lecturer їп Chemistry, Sir John Casa 
Technical Institute, London. . 
Extra royal 8vo. 818 pages. Prico 288. net. 


Extract from Prof. Partington's Review of German Edition 
in the Journal of the Society of Chemical Industry : 
"The reviewer can recommend this book to all chemises as both 

es Advanced studeats will find u of very great value: they 

discover something new on nearly every рефа.'' 
LONDON: 33 PATERNOSTER ROW, E.C.4. 
EDINBURGH : TWEEDDALE COURT. 





8 CATALOGUE OF SCIENCE TECHN 





i crescepy (pp. 144 In 
: Part Vll: Chemistry and Chemical Toch- 
Phketegraphy. 





catlalegus of M. azra. Солена moods mo r9- 
mir bing ИЛДАН, denis айкы ы миш 


Mesers, Sotberan are always ready to ГАЕТ 

посе of books on exact scenos, as vreli аз sets o£ эязесїїїзс© periodsoals. 
m oonoaexon with books rars and deffroal: 

HENRY SOTHERAN & CO., 

140 Strand, W.C.2, and 45 Plocadilty, W.1, London. 

















from the Natural History Department of 


DULAU & COMPANY LTD. 


54-58 Margaret St, Cavendish Square, London, W.1, 
CATALOGUE Мо. 143: 
PHYTO-PATHOLOGY AND HORTICULTURE. 


Past free on request. 





THE PRECIOUS METALS 
GOLD, PLATINUM, SILVER. 


SPINK & SON, LIMITED 
(By Appouxaeot) 


16, 17 А 18 PICCADILLY, LONDON, W,1. 
Bs 153 years. 


VALUE, PURCHASE or ASSAY the above 
in any form, 
. _ Parcels сап be safely seat by regesterad рок. 
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_ ROSENHAIN — 
—FUEL CALORIMETER 


FOR COAL AND LIQUID FUELS * 











This apparatus provides reliable 
information regarding a sample of 
coal or liquid fuel. The operation is 
simple, rapid and certain and gives 
accurate results. Further particulars 
are given In List No. 158-N, sent on 
request, 
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РИТИ 





P 
Н 
HET 
ne 
i^ 
‚оъ 
4 
i 
E 
H 
BE 


Piah a Mead OÑ: 45. GROSVENOR PLACE 
CAMBRIDGE — d Љону: "LONDON,S.W.L 
' AMERICAM COMPANY 

Cambridge Lastrement Сө, гер Grand Cantral Terme, New York 





IX 18X40 аш. 


; DELIVERY FROM STOCK. . 









-FOR EFFICIENCY 
- AND ECONOMY 










` КО, К ЕР sa caning Taal and udi Qd. PYREX is the 
colleges and industrial institutions ) 
PYREX minimises breakage from mechanical shock. It is highly resistant to sudden cooling, and а PYREX Rod heated to 
300° C. will not break when plunged into cold water. 

PYREX will withstand water, mineral acids, carbonates, alkalis, ammonia and ammonium toa remarkable degree. 
PYREX is stocked by all reliable dealers m laboratory apparatus. \ 


Tikmtrated Ceietegue and N PL. Raperi sent en request. ae ` 
MAMUFACIURKD BY 


JAMES A. JOBLING & CO., LTD., Wear Flint Glass Works, SUNDERLAND. 





the ideal laboratory glassware for schools, 











LABORATORY RESISTANCES 
: CATALOGUE OF ALL TYPES ON REQUEST 
THE ZENITH MANUFACTURING CO. 
Conáructort jo the d ademeuity, War Office, Air Wimsey, Post Offa, OC, c. 
ZENITH WORKS, VILLIERS ROAD, 
WILLESDEN GREEN, LONDON, N.W.2 





PRINTED IN/GREAT BRITAIN ШҮ Ж, k В. CLARK, LTD., EDIMBURGH. 
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"oer THE MICROID 
à Me: DETECTOR GALVANOMETER 





Dustproof Aluminium Case, scale 6 cm. long, 40 
А angular degrees, divided in 100 equal part Sensi- 
p tivity variable by control magnet over a range of 1o 
^ tox. Standard winding то ohms. 


153. 6d. each 








A characteristic example of 10 ohms resistance gives 


THE MICROID SERIES ны кы bti pin 


This is one of a remarkable series of newly 








designed electrical instruments. Yon are 

. invited to write or to call at our showrooms JOHN J.GRIFFIN & SONS LTD 
centrally situated in London Glasgow, ya. 
Manchester, Edinburgh, and Liverpool, Kemble Ste ы LONDON 
where every assistance be gladly given Kingsway YAR 7" We..2 


in the choice of these and other apparatus. i S e m 
BAIRD & TATLOCK LTD 
GLASGOW 


WRITE FOR LIST Ne. 2 М 
NEM A5. Ranfrew St 54. Gt. Duda St 













METAL TESTING IN 


WHAT THE EXPERTS SAY 
| і WORKS & LABORATORIES 


“Те Leica Automatic Film Camera us a super- 
lative piece of mechanism. It is in all respects а 
singularly efficient, practical instrument, capable of 
covering a wide category of work. The finder gives 
an exceedingly brilliant, sharp image of the field 
in all conditions of lighting."—The Р 
Journal (the official organ of the Royal Photographic 
Society), March 1926. 


“A camera which is unique and efficient, both 

terms being scientifically accurate. The camera is 

^ а marvel of diminutiveness and portabihty, and 

eminently suited for travellers and tourists "— 
The Camera, May 1926. 


':A camera of decidedly novel design and a 
high-class mstrument of precision. The definition 
at full aperture із excellent, and the view finder 
places the subject correctly m all cases "— Tke 
Amateur Phetographer, May 27, 1925. 

"Ап ronovation in pocket cameras, with an 
excellent direct-vision finder. The design and 
workmanshrp are of the highest description. "— Ths 
British Journal of Photagraphy, june туа. 


Ask for the Leica booklet, post fres. 
OGILVY & CO., 20 Mortimer St., London, W. 1 

















































personal element is removed, and 
a record is obtained which can 
filed for reference. EE 
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Pamphlst from 
C. F. CASELLA & CO. 


49—50 PARLIAMENT STREET, 
LONDON, S.W.1 
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Valve Wave-meter . 
200-600 metres 


The Instrument is being placed on the market with 
a view to meeting the demand for an accurate and 
st a reasonable 


without affecting the calibration. 
TOOL EH MN 


permanence accuracy. 
6 —Tha instrument s effectively screened, and uw froe from effects 


due to stray capacity 
Price - - - £5 17s. 6d. 
Marconi Licence, жо: Dull Emitter Valve, 14 /- 


Description Pamphlet en application. 


HEATH & CO. 


fer the Iasenior) 
New Eltham, London, 8.8.9. 
5юшгоон No. a Tower Royal, Cannon St, B.C, (nr. Cannon St St), 





NOTE. —Tho folowing altera Hive patterus will be available in a 
few * sO-60 metros, 40-180 metres, 100-300 metres, 
400-1200 зе ы 1000-3000 metres 

















JANUS 
EPIDIASCOPE 


(Patented in Germany, England, and in other countries.) 


With 500 Wait Таан ағ ТРЕ 
for the projection of 
LANTERN SLIDES AND PAPER PICTURES 


VERY EASY TO USE 
Gives brilliant pictures up to 8 x 8 feet 
The best Lantern 
FOR SCHOOLS, UNIVERSITIES, LECTURERS, ETC. 


ED. LIESEGANG, DUSSELDORF (Germany) 
Pounded 1854 Postbox 124. 

















July то, 1926 


FOR NEW KIND OF THOUGHT 
-IN SCIENCE 


Read NEW REVELATIONS IN ASTRONOMY AND 
GRAVITATION, by William Henry Parkes 


. Price 2}, peat free from tha Author at 
9 Lancaster Court, Newman Street, London, W.1. 


GERMAN BOOKS 


AND PERIODIOALS _ 


W. MULLER, Foreign Bookseller, 


26 Hart Street, Bloomsbury, London,- W.C.1 
References n all countries, 


NATURAL SCIENCE 
BOOKS AND PERIODICALS . 


INCLUDING THE PUBLICATIONS 
OF THE LEARNED SOCIETIES 


CATALOGUES GRATIS LIBRARIES PURCHASED 
BERNARD QUARITCH LTD. 
11 Grafton Street, New Bond Street, London, W.1 


SCIENTIFIC BOOKS 


AND PERIODIOALS 
Including the Publications of the Learned зате 
ОМ SALE BY 


WHELDON & WESLEY Ltd. 


2, 3, а 4 ARTHUR ST., ИСИ OXFORD ST., LONDON, W.C.2 
Olagsified Catalogues sent post free. Books Purchased. 


For ascertaining easily 
and accurately the 
Lubricating Value of Oils 


also the Oiliness, or Efficiency, 
by determining the Static Friction . 
between any desired Metals. 


Оде Deeley 
FRICTION 


"MACHINE 


(PATENT) 


Descriptive Pamphlet of the Machine, 
stating the principles upon which it 
is based, together wrth directions for 
testing Oils, will be forwarded on 
application tothe Sole Manufacturers: 


J.H.STEWARD, Ltd., 
Sclentific Instrument Aakeri, 
406 & 487 STRAND, 
LONDON, W.C.2. 


ES ABLISHAD isa 
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THERMOMETERS FOR CHEMICAL LABORATORIES 


With Norma! Glass Bulbs. 
OUR OWN MANUFACTURE. BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES 


Ке Т Те 


ы ee en CMM E еса оте: гери: Ше = LO Б 


rr 740 JUI RL AL SC Hu tn nae Je ae eH ue ee. () 
MP х раена г ти Lp EC RE CEN E TEC Б OPS a U 





SETS OF STANDARD THERMOMETERS 
divided to j' and jy 
With National Physical Laboratory Certificates. ` 


14 


м: ee 7 
кы. T o 27 


ИЛЕ, US 1970 


Н at 
ies. 


showing Reduced Prices, post free on request. 





10 SU) 





pe- ' See Editorial Notice, NATURE, April 21, 1923, page 545. 


ич 
Temperature Thermometers, 


Special Thermometers of any Length or Range made to order in a few days. 


3 PASTORELLI а RAPKIN 110. 


Contractors to various Departments of Н.М. Government 


46 HATTON GARDEN, LONDON, E.C.1. 
| | Actual Manufacturers of 
THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 
Barometers, Barographs, Thermographs, Hygrographs, 
Hydrometers, Standard Meteorological Instruments, Etc. 


DESTINO IER PRICB LISTS ON APPLICATION 


LIBE LOU 


[| 
& 
New Revised Catalogue of Chemical Laboratory Thermometers, | 
і 
Li 
o 


EN LIU 





D aru Тс Чы... АЁ ee ТИ 


4 
*Phone-—Holborn 1981. ESTABLISHED 1750. Telegrama—Rapkin, Loadon. 
Any instrament sent on approval if desired. 
Carriage раја ` and safe delivery guaranteed of all instruments within the British Isles 
B3 
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MACMILLAN'S NEW AND RECENT BOOKS. 


1926 ISSUE NOW READY. 


THE STATESMAN'S YEAR BOOK.  Edted by Sır JOHN SCOTT KELTIE, LL.D., and 


M. EPSTEIN, M.A, Ph.D. With Maps. Crown 8vo. 20s. net. 
PRINCIPLES OF ECONOMICS. By Dr. N. с. PIERSON. ‘Translated by A. A. WOTZEL. 


Vol I. Third Impression. 8vo, 158. net. 
*,* Previously pablished Vol IL rss. net. 


THE PHYSIOLOGY OF THE CONTINUITY OF LIFE. вур. NOËL PATON, мр, 
B.Sc, LL.D., Е.К.5., Regius Professor of Physiology, чананы of Glasgow. - With Tilustrations. 
8yo. 12s. net. s 


























EVOLUTION. ву J. GRAHAM KERR, F.R.S., Regius, Professor of Zoology in the University of 
Glasgow. With 2 Plates in colour and 53 Illustrations in the Text. 8vo. 128. net. 


THE GIST OF EVOLUTION. ву HORATIO н. NEWMAN, Ph.D. (Professor of Zoology, 


University of Chicago). Crown 8vo. 6s. 6d. net. 


A, BIPOLAR THEORY OF-LIVING PROCESSES. ву GEORGE W. CRILE. Edited 
by AMY F. ROWLAND. Illustrated. 8уо. 21s. net. 
*,' An attempt to present certain conclusions based upon researches which have been in progress continuously from 
1898 to the present time. 


CRYSTALLINE FORM AND CHEMICAL CONSTITUTION. вул. E. H. TUTTON, 
Е D.Sc, M.A.(Oxon) Е.К.5., Past President of the Mineralogical Society, London; Author of 
* Crystallograpby and Practical Crystal Measurement.” With 72 Illustrations. 8vo. тоё 6d. net. 


MINERALOGICAL MAGAZINE,—“ The book is well piinled and illustrated, and it gives a very clear and 
readable account of the subject. It should be seen by all students of chemistry as well as those of crystallography,” 


THE FAMILIES OF FLOWERING PLANTS. 1. DICOTYLEDONS, Arranged according 
to a New System based on their Probable Phylogeny. By J. HUTCHINSON, F.L.S., Assistant in 
the Herbanum, Royal Botanic Gardens, Kew. With Illustrations by W. E. TREVITHICK and the 
Author. .8vo. 20s, net KEY TO THE FAMILIES OF THE DICOTYLEDONS. Reprinted from “ The 
Families of Flowering Plants." &vo. Manilla Cover. 25. net 


THE THEORY OF SOUND. ву LORD RAYLEIGH, ScD., F.R.S. Vol L New Impression. 


Вто. 155. net. 

















*.* Previously published Vol. П. rgs. net. 


AN INTRODUCTION TO THE THEORY OF INFINITE SERIES. вут. J. va 
BROMWICH, M.A, S&D., F.R.S., Fellow and Lecturer of St. John’s College, Cambridge. Second 
Edition Revised with the assistance of T. M. MACROBERT, D.Sc, Lecturer in Mathematics 
in the University of Glasgow. буо. 30%. net. 

THE PHORN/X.—''The second edition of Dr. Bromwich’s excellent book wil be welcomed ae 


mathematical students who have been denied the privilege of possessing a copy of the first edition. . 
edition adds to the value of а book which occupies a foremost place amongst mathematical text-book” - 











HIGHER MATHEMATICS FOR STUDENTS OF ENGINEERING AND SCIENCE. 
.By FREDERICK С. W. BROWN, M.Sc.(London), F.C.P., Senior Mathematical Master, West 
Ham Secondary School, Crown 8vo. тов, 


EDUCATION. “Е in the book is well dane. It shows that the author is a mathematical enthusiast and 
is bent on teaching mathematics in the proper way. . Mr. Brown hes compiled a book that will be of inestimable service 
to many а teacher.” - . 





-ICE AGES, RECENT AND ANGIENT By А. P. COLEMAN, M.Ag Ph.D., F.R.S., 


Emeritus Professor of Geology, University of Toronto. With Illustrations and Maps. 6vo. 178. net. 








*.* Send for Maomilian's Classified Catalogue, post free on Spp a 
MACMILLAN & CO., LTD., LONDON, W.C.z. 
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SCIENCE PROGRESS 


A QUARTERLY RECORD OF SCIENTIFIC 
THOUGHT, WORK, AND AFFAIRS - 


Bditor: Sir RONALD ROSS, K.C.B., F.R.S., &c. 


No. 81 JULY 1926 
Hacen Advances in Scienoa: 
e ; Physics; Оцалс 

Phymcal ; Plant yxiology ; 


Articles: The New Quantum è 
Notes on the Dielectric Constants of 
. B.Sc. A Summary of the Recent Work on the о 
the Рпеппюсоссич Ву М. Н. Finkelstein. The Мз! x 
and, Pictorsequd: tn. Anatomy: By Prof F Harris. M.D., 

Nelenoe: The Bushmen of the Kalahar By Prof 
Н І. Schwarx. , R 

Motas: On the Wri up af Sclentific Papers; The Encourage- 
ment of s Schools; Oyster-Breedmg Expari- 
ments, Coal Survey; The Brinah Universities Yoar Book, 
1995, Notes and News. 

1 The Life and Work of a Mochanistic Philosopher: 
Jacques Loeb; Recent Discoveries of Missing Elements 
Keeny-Rewlemrs: Modern Eugenia By R.A Fisher, Sc.D. 
Delinquents Ву (4) Moaquito-Control By Sir В. Ross 

Roviews of 49 Books, eto. 


Annual Subscription (inching postage), S19. Bd. 








JOHN MURRAY, Albemarle St, LONDON, W.1. 








ARD & SON 


& WEST NEWMAN 


LIMITED 





ADL 







SCIENCE PRINTERS. 


Home and Export. 






23 Bartholomew Olose, London, ILO.t. 

















'8 ОАТ, OF SOLENUE ANB ТЕСЕ 
blshed. Part 1: Sets of Beieutific Periodi- 
W. 





cals, erks $e). Part П: 
Mathematica 129). Part His а A 
Chren уч А fing (рр. 112. Part 1 
ss pp. 56. Part YI D 

graphy} сгеясору . 144). Just published: Part 


УП: Chemistry and Chemical Technology (pp. 208) In 

preperation: Part Vili: Mining and Metallurgy. = 

E cd the mar of Aca ad rar hey fered forse | 
ATURE. 


Sotheran abweys ready bbrartes or amalar collee- 
аттара три ee ae ib penodseals. 
"They mate oorrespoodence in connecca with books rare sad Омо 


Pa HENRY SOTHERAN E CO., 
140 Strand, W.C.2, and 45 Plocadilly, W.1, Londom. | 

































ANNOUNCEMENT. 


. Volume УШ. of The Journal of General 
Physiology will be a memorial to its founder, 
Dr. Jacques Loeb. This volume will contain 
papers by Dr. Loeb’s pupils and his associates, 
together with a-portrait and a sketch of his 
life. The volume will appear simultaneously 
with Volume IX. The publication of this 
volume began September 18, 1925. 

Subscribers to the Journal, and others, may 
obtain the extra volume by sending their 
subscriptions (price $5.00) to 


THE JOURNAL OF GENERAL 
_ PHYSIOLOGY, 
AVENUE A AND 66TH ST. NEW YORK, N.Y. 


THE RESEARCH 
FOUNTAIN РЕМ Patentea). 


and which is so reliable that it mo shaking to start ft writing. 
For out-of-doors use the Research Pen offers the further advantages thar 
it is cleanly for tho fingers and the penholder in the filling 
(and at ties), that it bolda double the quantity of ink of other self- fillin 
ее All of which new muelitan T 
soon t» transparent now jen, 10 
жау be remarked, aro equally valmibie ln-doors as out ofdoors 
ut 
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pens—a quan 
equals the dip реп at its best, and it remains mdafinitely at that 
There is no floodmg. It exceeds the dip pen as а pen for the 


8. 


R 
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© 
& 


А. MUNRO, Fountain Pen Manufacturer, 
248 Corporation Street, BIRMINGHAM. 
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“In years to come the publication of this monumental aa will | 
rank as one of the milestones in British applied science. ма 


Sir Richard Glazebrook' s 
£ DICTIONARY 


APPLIED P HYSICS 
Can NOW be purchased 


on the Convenient System of 


DIVIDED PAYMENTS 


CONTENTS 


Vol 1. Mechanics—Engineering —Heat. ` 

II. Electricity. 

Ш. Meteorology, Metrology, and Measuring Apparatus. 
» IV. Light—Sound— Radiology. 
» V. Aeronautics— Metallurgy—General Index. 


THE COMPLETE 
WORK 


IN Бу VOLUMES 
Delivered 


at once 
FOR A FIRST PAYMENT OF 


21/- 
14 FURTHER MONTHLY 


AND 
Ed m OF 91/- THUB СОМ. 
THE BUBBORIPTION 


PIER £15 15 O 


7 DAYS 
FREE we 
EXAMINATION 


Authoritative Reviews: | SINGLE VOLUMES 


Immediate 
Delivery 
AGAINST A FIRST PAYMENT OF 


2/6 


AND 18 FURTHER MONTHLY 
PAYMENTS OF 5/. THUS OOM- 
PLETING THE 


wer’ — Tha Metesrolagical Magesim, (Vol 3) SUBSORIPTION PRIOK 


ЕЗ 7 6 


To ths GLOBE PUBLISHING COMPANY, LIMITED 


Gloucester House, 19 Charing Cross Road, London, W.C.2. 
Please sood ma for 7 days free examination 


It ts undarsesod that I can examine the TEE for soren days afar I recarve Н, and that Т can 
return Kt to. you on the elghth day Ҥ I decide not to koop It ‘Should I decida to retain tho volume(s) 


I undertake to send yeu a frst payment of- Kx Vel. Pare ти on the eighth day and to 


oco oo ee 
the fall price 30:1 pi wa (I am not under a1 years of age.) 
йык. M к ы MINA 
ADDRESS 500i gcd sind К eevee: Seow ЛО УГ Г Г an 
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ANNOUNOEMENT OF THE OONTENTS 
OF THE JULY NUMBER 


OF THE 


PHILOSOPHIGAL MAGAZINE 


JOURNAL OF SCIENCE 


Oopdncted by Atr OLIVER JOSEPH LODGH, D.fa, LL.D., PBB; 

Bir JOSEPH JOHN THOMSON, O.M., MA, SoD. F.R.S; JOHN 

JOLY, M.A., Da, F.R.A, P.G.& ; RICHARD TAUNTON FRANCIS, 
Р.В.В,Н.; and WILLIAM FRAWOIB, P.M 


DOUBLE NUMBER. (320 pages.) Pris 10s. 6d. 


Tha Resistivity and Conduct of Dilute at various Tem . 
tures. By T т колуну ер nuca кн 
The Magnetic Susceptibilites of some Alkabe. Ву W. SockswrrH, B.Sc. 
Determination of the Sire and Weight of Smgle Submicroscopic of 
the Order of Alagnitade » 94.1078 cm., to s. 1079 cm, as as the 
Production of Real I of Su by moans of 


bmicroscopic 
Ultraviolet ht. hi ELIY EmerxuaFT, Dr.Phil, and EwasuxL 
Wasarz, Dr Phil. el) 
Loud-Speaker as a Source of Sound for Reverberation Work. By 


Atomic Structure and the Com 
By L. C. Jacrsox, Af Sc, Ph.D, A. Inst. P. 
X-Ray Теш Vi tion and Critical Potentia. Ву 


Slat Cs rowr, Ph- i 
tructure of Anhydrite. Е. С. 5. Diceson, BA, 
x шер, and W. Binks, Base. м Tod 
ew Method of obtaining а Lammous Discharge in Gases at Low 
инте Ву E W. B. Спі, M A, BSc, and К. Н Бока овон, 


sae of Waves from Large Explosions. Ву T. Сав. том Sorron, M. Se, 


Transmssion of Sound through the Head. Н. Влитзткв, В Sc, 
(Lond. ), PhD. (Cantal) B Br 

Minimmration of Magnetic and of its Effect m the 
Taong E Bars and Rod} By Evwarp Hocsxs, В.бс, D., 


The Effoct of а Magnetic Field on the Electrical Resistance of Mercury 
and some Amalgems. By PnuvrLIs Joxxs B.Sc, and T. J. Joxas, 


M Sc 
The Analyms of the Co Spectrum By W. M. Hi F.RS 
одада Theory of Boateng of ight in Gases Јаков Kunz, 


On the Relation to Physics of the Notion of Convergence of Serves, Ву 
HaAROLD Jzrrxxva, D.Sc, F.R.S 

Professor Lees Criticism of ‘The Surface History of tbe Earth ' By Prof. 
J. Jouy, MLA, D.Sc, F.R.S. 

Orthogonal Potentials By P. |. Done, Sc.D. 

Interatomio Diatances In Crystals. Prof. W. L. Breaca, ALA., F.R.S. 

The Compton Scattering and the Structure of Radiation. Ву T. L. 
Ескирагку, М.А. 


cent Electrolyte. By Prof А. Gnuu BACH. 
On tbe Determination of the Current Vol characteristic of а бістага 
Ozonirer. Ву К. WrixsrAXLEY Lowi, ALSc., Ph D. 


A Vacuum Arc Mercury Sull for 
LA., Ph. D., D.Sc., F.Ips.P. 


WHA 7 Plates and numerous HInstralions in the Text. 


> 


Subscription for 1926, 44, including six double numbers, 
post free to any part of the world. Алу double numbers 
issued beyond six charged extra. 


FOR BACK NUMBERS APPLY TO THB PUBLISHERS : 


К TAYLOR & FRANOIS, 
Red Lion Oourt, Fleet Street, London, £.0.4 




































Scientific Publications 


Practical Physiological Chemistry. 
By 5. №. COLE, М:А., University Lecturer 
in Medical Chemistry, Cambridge. 
7th Edition, entirely revimed and rewntten. Well 
illustrated. Demy 870, cloth. 16s net. (Postage 1s.) 
“This excellent practical book."—Lewes?. 


Fandamentals of Bio-Chemistry in 
Relation to Human | Physiology. 


By T. R. PARSONS, B.Sc., М.А. 
Crown 8vo, cloth. тоз. 6d. net. (Postage 6d.) Ап 
invaluable little book dealing with the chemical pro- 
cesses at work in the body. With a new chapter 
added on “Insulin.” 2nd Édition. 
“ An admirable Introduction." —JAMestca7 Review. 
tt Thu is а book to reed and have. . . . In essentials the book 
is admirable "—ZLamcrz. - 5 


The Internal Secretions of the Sex 
Glands. -The Problem of the Puberty Gland. 
By ALEXANDER LIPSCHUTZ, M.D. 


Ulus. Demy 8vo. cloth. ara net. (Postage 94.) 
An entirely new edition ofa remarkable book. Strictly 
scientific bat readable 











“ The book is well and well written ... the Mlustratlons 

are beautiful end dete the author ые ы ашама 
м ‘ature. 

“ The chapter on intersexuality . . . ш particularly well done. 


... Profesety containing an excellent biblio, 

ii book Dank арген apc o de рау оныда, eod ideal 

to all students of problems of sex and of tica." 
Moatcal Journal. 


Practical Chemistry by Micro- 

Methods. Ву E. C. GREY, D.Sc. 
Demy 8vo, cloth. 4x 6d. net. (Postage 41.) А 
new method, revolutionary, but simple, accurate and 


extremely economical. 

4 Strikes an entirely new note." —Chsmistry and Industry. 
“The method is amrplicity itself.” — JM esca! Нотта. 

“ Excellent little work." —Prercriber. 


Practical Physical and  Colloid 
Chemistry for Students of Medicine 
and Biology. By L. MICHAELIS. 


Translated by T. R. PARSONS. 


Do 8vo, cloth. 7s. 6d. net (Postage 6d.) Illus- 
trated by instructive practical exercises. 
““ An excellent book, ably translated. —23. И. J. 


Notes on Geological Map-reading. 
By A. HARKER, LL.D, F.R.S., etc. 


Demy 8vo, sewed. 38. 6d. net (Postage 3d.) 
A new cdition revised. Tllustrated. 


The Arab Civilization. By JOSEPH 
HELL, Translated by S. KHUDA 


BUKHSH. 
Demy 8vo, cloth. 8s 6d. net. (Postage 6d.) In 
the translatór's opinion the most up-to-date aud able 
account of the Arab civilization. 


W. HEFFER & SONS, LIMITED 


CAMBRIDGE, ENGLAND 
And of all Booksellers. 








— — 
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APPARATUS 


for the measurement of - 


RADIO-ACTIVITY 






This apparatus is designed for obtaining comparative 
measurements of radio-activity for different substances. ` 


plates between which a difference of potential is matn- 

tained, and the radio-activity is measured by determining, 
by means of an or electroscope, the leakage 
of electricity between the plates due to ionisation of the gas. 





“MAY WE SEND 
“omen FURTHER PARTICULARS р 9———— 








GAS SUPPLIES FOR LABORATORIES. 
Mansfield Oil-Gas apparatus places in the 


ds of scientists whose laboratories are ‘not 
supplied with town's gas, a means of securing 
a supply of gas which gives a perfect oxidising 
or reducing flame. 

This plant has been supplied during the past 
50 years to many of the important laboratories 
in the British Empire. . 

Write for particulars to 

MANSFIELD & SONS, LTD.,. 

23 HAMILTON SQUARE, BIRKENHEAD. 





| M The substance is placed on the lower of two insulated 
i 
i 
i 
i 
| 
I 





CAMBRIDGE 


INSTRUMENT СОП» 
Mead Office _ 50. GROSVENOR PLACE" 
Флеш LONDON , 8. W.l 


AMERICAN CO: 
Ixstrwmect Co, Inc, Grand Central Terxmal, New York 


ULTRA VIOLET RAYS 


WHICH ARE STOPPED BY 
GLASS PASS THROUGH 


WINDOLITE, 


The Practical Glass Substitute 
for wundows m FACTORIES, SCHOOLS, and · 


fe BOUL TRY 2Y HOVSES, BROODERS, and 
CATTLE S 
Jl GARDEN USES. 
Боза. Unbreakable. 
Easy to cat and fx. 
Parfewlers past fres, or Sample 8 A by # A sor ШВ. 


WINDOLITE (Dept. M), 179/185 Great Portland St., 
LONDON, W. 1. 











WORKS - 
LONDON, & 
CAMBRIDGE 


LABORATORY RHEOSTATS 


These Rheostats embody 
perfection in detail if made 
BY ISENTHAL 


LIST ON RKQUKST 


ISENTHAL &.CO. LTD. 

i Comtruciort o the iste Ber Of air 

` Denzil Works, Willesden, 
LONDON, N.W.10 





PRIKTED IM GREAT BRITAIN BY R. k Ж. CLARK, LTD, EDINBURGH. 
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The range of WHATMAN Filter 
Papers now manufactured is the most 
complete produced by any mill in the 
world, and ve practically all the 
om requirements modern high- 
technical work. з . ges 
They are obtainable from all Laboratory 
Furnishers and are packed. in sealed and 
labelled packages. 















Manufactured by W. & R. BALSTON, LTD., Maidstone, KENT. 
Semples end Price List en applcuiicn. 
In case of difficulty apply to Sole Mill Representatives :— 


UM em Н. REEVE ANGEL & CO., LTD., 9 Bridewell Place, LONDON, E.C.4. 


X-RAY APPARATUS 


For Crystallography and Physical and Industrial Research 
| INDUCTION COILS AND TRANSFORMERS 


4 as [ 



















Coils up to 6” spark 
length are complete 


with platinum or 


Induction Coils 
| from 
1” to 20" spark. 


















tungsten contacts. 









Coils from 8” up- 
wards are arranged 
for use with motor 
mercury interrupters. 














Oil-immersed 


Transformers 







up to 10” spark. 






We specialise in X-Ray Apparatus (new and guaranteed second-hand) for Laboratories. 


Í 1. Special List of New apparatus, including Coils, | 
Please write for . Transformers, Interrupters, X-Ray Tubes, etc. Post free on request. 
| 2. Special List of guaranteed Second-hand apparatus. 
THE COX-CAVENDISH ELECTRICAL CO. (1924) LTD. 
105 Great Portland Street, London, W.1 [Langham 1145 


- 






Telephone] 
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UNIVERSITY OF ST. ANDREWS. 


LEOTUREBHIP IN PHYBIOAL CHEMISTRY IN 
UNIVERSITY COLLEGE, DUNDEE. 


The Unrvermty Court of the Uni runc of St: Andrews invites applications 
for the vacant LECTURESHIP 1 gs re CHEMISTRY: in 
University College, Dundee. Salary £ The Lecturer to be appointed 
Monter ron tis Чачы аз авар зраб. 

Further particalars will be furnished by undersigned. Three printed 
or typewntten copies of the letter of application and relative testimonials 
abould be ed with tbe on or before August гб. Candidatos 
are requested to submit at least three testimonials, or, alternatively, to 
furnish the names of three referees. 


July 6, 1996 - 


KENT EDUCATION COMMITTEE. 
OOUNTY SCHOOL FOR GIRLS, BECKENHAM. 


A CHIEF SCIENCE ANISTRESS will be required m September to 
the work of 


ANDREW BENNETT, 
Secretary and Reguatrar. 





heme. 
psi ofa еш well-qualified candidate дау be Tade р 
ррісапопа for a temporary post un tmas, ora permanent 
in September or йк; should be mado at once to the HxAD 
ISTRE. Letters should be marked ''Scnce Post " Testimonials will 
be returned only if a stumped envelope is enclosed. 
E. SALTER DAVIES, Director of Education. 


‘ UNIVERSITY OF DURHAM 
(ARMSTRONG COLLEGE), 


NEWCASTLE-UPON-TYNE. 


LECTUREBHIP IN ZOOLOGY. 


Jie Connal чл College invites applications fora LECTURE- 
SHIP as abore p.m 





Saturda: th pe esie Нон apta a ed an 
y, Au 28, 3 е w rt 
Culars may Pe obtalnad ] y T. Grem, Kegustrar, Armurong College. | 


GOVERNMENT LABORATORY. 





Hooours or equivalent ; welght will be given to 


man Таг premat Дию ш women fuo dro ito, plus шапа! 


men, an 
ages апу time spent with the 
Forces between Angust 1 and November 1918 Forms of application 
may be obtained (тош tho Баит Cumas, Clements Inn 
London, W С.а, to whom they must be returned not later than July 31. 


MIDLAND AGRICULTURAL 
AND DAIRY COLLEGE. 


APPOINTMENT OF ADVISORY AGRICULTURAL 
ECONOMIST. 





The Governors of the abore Coll invite а i for the post of 
дров AGRICULTURAL ECONOMI Salary £400- £450 per 
to qualifications and evperlenca, Іова у per cent. Taper. 


TORA не зела contributing 10 per cent. thereto. 
Furth: particulars from teg JL3URN, Principal, Sutton Bonnington, 





Applications are invited for the position of 
ISTANT at the Commonwealth of Australis О 


bservatocy at 
Моспі Stromio Salary ЖДО a dU. pa anim, les 1o par cent 
deduction for rent. in tnpbeare, together with test- 





UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


are invited for the post of ASSISTANT LECTURER IN 
ptt Ж MATHEMATICS. Salary $350 to £300 per annum, according 
to qualifications and expeneoce. For further ferns аршу to tho 
SECRETARY, to whom applications should be sent before July sọ. 


Laboratory Assistant, 15 years experience, 
Secondary and Unnermty, requires луш or 
Eapeiimental Instrument work. Boa 138, oo Na Na sae Осе 


KING'S PATENT AGENCY LTD., 146a 


Queen Victoria Stroat, E.C.4. Advice handbook free. фо years’ refs. 








CAMBRIDGESHIRE EDUCATION 
COMMITTEE. 
BOHAM GRAMMAR SCHOOL 


of the practical instruction 1n 


"E cy will ba раш pald In accordance with the Burnham Scala 2i 
чаш Айй: w. sent by ermgned on receipt а 
яру vd n e n returned to him as soon as 


Conny Hall, Cambridge. H. MORRIS, 
Шу 12, 1926. Secretary for Educauon 


INDIA AND CEYLON. i 


бге invited for the pomtion of DIRECTOR OF PROPA- 
Cyanamxle 


cA DA for Caiciom 
а) 1n Indis ; 
п. 
licants should & thorough wiedge of agriculture and should 
Satie hold а in ths snbgect Preference will be gan to 
applicants who have some ca perience of Indian Itural conditions 


Cyanamido, Adelaide House, King William Street, Б. C.4. 
B.Sc. rst Class Honours Botany (Mycology), 


Chemistry, two yoars’ research experience, requires post, Accept апу 
reasonable offer. У Бох Ng, 1955, c/o NATURE Office. 


The иссе SAC te India Store Depart- 
ment, Branch No. Bel od Lambeth, S. E, 1, invites tenders 
for PRISMATIC NOCULARS Р No Mark 
ðn July 33, 1926 Tende forms obtainable from 


WANTED FOR PUBLIC WATER COM- 
PANY, CHEMIST AND BACTERIOLOGIST, with experience of 
Chlonnanoa Ариу, ginog experience and salary required, to Box 








Tendera due 








Standard Exhibition Naturkundliches 
Heunatmuseum Lupig, Lortxingst 5. Evolution of thic fiint 
1mplements fibxn many counties, For mie. Apply to r О, Havome, 
Weimar, Elrabethstr. 11. 


THE 
DINOFLAGELLATES 
OF NORTHERN SEAS 

By MARIE V. LEBOUR, D.Sc., F.Z.S. 


Naturalist at the Laboratory of the Alanine: Dialogical Association of 
the United Kingdom, Plymou 


Сї, Во», 250 pe, 53 decir, 35 plain 
. Price 128. Gd, net. Post free 13a. 


Puntsned зу the Marne Bisioginl Assomation of the United 
Kingdom, Ootober 19125 


may be obtained from Tux DIRCCTOR, Marine Tuologacal 
tocy, Citadel Hill, Plymouth, Mxsaxs. Dutau & Co, L, 
34°96 Margaret St., Cavendish Square, Loodon, W 1, or апу Bookseller. 


Just Issued 
trom the Natural History Department of 
DULAU & COMPANY LTD. 
54-56 Margaret St., Cavendish Square, London, №1. 


CATALOGUE No. 1431 
PHYTO-PATHOLOGY AND HORTICULTURE. 








OHEMIOAL AND TEOHNIOAL BOOKS 
steck bath 


BRYCE, “Scientific Bookseller, 
54 54а Lothian Stree, EDINBURGH 
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J. POOLE & CO. 


ESTABLISHED 1834 
+ 


NEW & SECOND-HAND 
SCIENTIFIC AND EDUCATIONAL — 


BOOKSELLERS 


ENQUIRIES BY LETTER 
. RECEIVE IMMEDIATE ATTENTION 


`86 Charing Cross Road, London, W.C.2 
SCIENTIFIC BOOKS 


AND PERIODIOALS 
Including the Publications of the Learned Secicties, 
ON SALE XY 


WHELDON & WESLEY Ltd. 
2, 3, & 4 ARTHUR ST., NEW OXFORD ST., LONDON, W.0.* 
Сули беа Catalogues ment post free. Books Purchased. 


“THE PRECIOUS METALS 
GOLD, PLATINUM, SILVER. 














SPINK & SON, LIMITED 


17°18 PICCADILLY, LONDON, W.1. 
shed 153 years. 
VALUE, PURCHASE or ASSAY the above 
' in any form, 


Parcels oan be safely seat by regletered post. 














MICROSCOPES, MICROTOMES 
AND ACCESSORY APPARATUS 


Spencer Rotary Microtome No. 820 


SECOND-HAND MICROSCOPES 
By makers of repute, from £10 


PHYSIOLOGICAL APPARATUS 
REPAIRS. 

to any make of Microscope or Objective and 

Scientific Apparatus a Speciality 


HAWKSLEY & SONS, LTD. 
85 Wigmore Street, London, W.1 



























SCIENCE PROCRESS 


A QUARTERLY RECORD OF SOIENTIFIC 
_ THOUGHT, WORK, AND AFFAIRS 





Editor: Sir RONALD ROSS, K.C,B., F.R.S., &c. 


No. 81 JULY 1926 Ts. 64. met 


Recent err a in Sclenoe: Pure Mathematics , 
Meteoro i 


Е) of the R Front oa VALE 
A Summary of the Scent 

Ву М. Н. Finkelatein. The № 
о аа аел By Prot Е Harris, A.D., 


сисао оох The Bushmen of the Kalahari By Prof. 


йы ш eae 
ment of Н тарен га 
mants> Coal Survey ; The hoola; Qatar Broda Expan- 
1926 ; te 

Essays: ‘The ife and Work of а Mechanistic Philosopher: 

; Recent Discoveries of Misang Elernents. 

Meeny-Reviews: Modern Eugenics Ву R A Fisher, ID 
Delmquents By (83) Mosquito - Control. By Sir КА Кош ig 

Reviews of &0 Books, etc. 


| Annual Subecription (inclwaing postage), Sle, 24, 





JOHN MURRAY, Albemarle St, LONDON, W.1. 


Т W. HEFFER & SONS, Ltd., 4 
PETTY CURY. CAMBRIDGE, will be 
gd to receive offers of Complete Libraries, 
ts of Journals, and Smaller Collections of 
are prepared to offer 


"I CATALOGUE 269. Sdentiflc Books and Publica- 
tions of learned Societies. 


Licensed Valuers ter Probate. ` 
Telegrams and Cables: HEFFER, CAMBRIDGE Telephone: Me (s Imes’, 





That Book you, want! 


Foyles сап Er ао Pook tiat s in print aña 
most of those t nr Кы They have a Special 
Department for this class of under a Manager 
who has experlence and ksoniedfe af the Natural Gclencm 
Call and consult him, or write and you will get an intelli- 
gent repl Books sent on approval Over & million 
E E NOS ыс. redi subject 
in stock. Twenty-one Departm Departmental Catal i 

any of which will be set gratis and post frec on mentioning 


That Book you do not want! 


Foyles will buy 16. —А single volume to a library. 
Expert váluers somi amy distance. 


FOYLES, 121 Charing Cross Road, London. 
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The Illustration showa a 
seiamograph for Indicating 
the vertical component o 

disturbance. as 


AS SUPPLIED TO: 
Selamological Observatory, 
Weat Washington, U.S.A) 






















Naval Observatory, 
Kobe, Japan) Further particulars, with 
R. Osservatorio Geoflaico, Р role a саза detailed 
Pavia, Italy. Peron 7 9 Н A. «Фу. component srlamograph, 
l to € со» ae n f Е ; will be forwarded on 
Madrid, Spain. 


request. 








108x45x80 cm. high. 


These instruments are similar in design to those 
made by the late Prince Boris Galitxin for the ` 
recording of small seismic disturbances. The 


instruments record the two horizontal com- 
ponents and also tho vertical component of — An : 
disturbance. Efficient electro-magnetic damp- LONDON. & Љон! Office, 45.GROSVENOR PLACE 
ing is provided, which does not impair the CHMBRIDOR tam LONDON, S.W.. 
sensitivences of the instruments: Cambndge Instrument Co, Iac., Grand Central Termunal, New York 




























B.D.H. CHEMICALS 


FOR RESEARCH AND ANALYSIS 


CASELLA’S 
THERMOGRAPH 


651 








BRITISH MANUFACTURE 


Over 3500 Substances for use in Research and 
Analysis are kept in stock, and we are continually 
adding to the ist of our manufactures. The reliable 
quality of the B.D.H. Organic Chemicals and Analy- 
‘tical Reagents has led to their adoption by those 
who place the -highest value оп scientific accuracy. 


ia 1 > 
: ns. 
`o SANA i D 


£7:10:0 


C. F. CASELLA & CO. LTD. 


49 & 50 Parliament Street 
LONDON, S.W.1 


A софу of our latest Catalogus wl! be 
—- supplied om application... sats ote 


THE BRITISH DRUG HOUSES, LTD. 


Makers of Fine Chemicals, 
Graham St, City Road, London, N.1. 
Chemical Works: Wharf Road, Landon, N.1. 





~ 






























PRINTED It GREAT BRITAIN ET В. k X. CLARK, LTD, EDIMBURGH. 


Supplement to “ Nature,” July 24, 1926 i 








GRIFFIN and BAIRD & TATLOCK 


beg to announce the publication of 


A NEW CATALOGUE 


OF PHYSICAL INSTRUMENTS AND APPARATUS 





| LIST NO. $0—5СТЕМТТЕТС APPARATUS 








BAIRD & TATLOCK LTD 


d Sow МАЧО 
> ESTER 


EDINAUROH v LiveRpo 2h 


CAMERAS or DISTINCTION 


HEIDOSCOPE STEREO-REFLEX MAHLER-COOK 
CAMERAS BOMB CALORIMETER 


аге the finest quality stereoscopic cameras manufactured. 
They aie instruments of Pr obtainable in two sizes 
with paired Zeiss Tessan For determunmg the 

45107 mm., 4445165; s and 6x 13 cm., £48:0:0. viii calorific value of Fuels 


РФ (Coal? Coke, Oils, etc. ). 
LEICA ROLL FILM CAMERA ; 


The smallest focal plane camera. It is made as carefully as 
a microscope by a microscope manufacturer. Thirty-six 
exposures without reloading. Anastigmatic lens Е/3:5 
Simple and perfect in use. Complete equipment for 108 
exposures may be carried in one's pocket. Price £20:0:0 


LEITZ PHOTO DISTANCE METER 
The most accurate and convenient range finder. May be 
attached to any make of camera or used ın the hand. - At six 
feet the accuracy of reading is within one inch. 

Price £3:0:0 


Descriptive booklets of the above post free 











high-class apparatus 
to-day, and made by 
high-pressure experts. 


Stamless steel. Bombs with de- 





mmt d 





Mi —Mlicrotemes—Dark Ground Condensers— Photo 
graphic Apparatus—Heomatological Applances—! reecting Stands 
Fa Altre Projei p Medical and Dental Tiara ang A pra 
sane Кам Gi ale Mode Seno: овы High Pressure Apparatus, Centrifuges, Microtomes, 
ee Мода ae. on Electroscopes, Steam Meters, Electric Furnaces, etc. 
OGILVY & CO. CHAS. W. COOK & SONS, 
Optical Engineers, i ROYAL HOTEL WORKS, 
20 Mortimer Street, London, W.1. ASHBY-DE-LA-ZOUCH, LEICS, 
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SOTMERAN'’S CATALOCUE OF SCIENCE AND TECHNOLOGY, 


Diseases of Crop- Plants. | 


























злу pobusket. Part 1: Sets of Scientific Perlodi« 
ы * Mathematics Pert ПРА Асо deed d 
in the Lesser Antilles : теве ту Herciegry and ; doles rs тс, Part IVi 
i re ger A-k (pp. 112) Pan 

This work, by WILLIAM NOWELL, D.I.C, Mum gad Buppiemaat рр» udi ра UE 
is a handbook to the diseases affecting crop- парася Ов {теру 144- "uie E Шавад Part 
plants in the tropics. Published on of 5 Үп: Н ау and Chemical Technology (pp. 208). 1а 

the Imperial Department of Agriculture. 362 preparation: Part VIII: Minlag and Metallurgy. 
- pages, 150 illustrations. i Жолы Mors, Sothern me M t 

Pot 13/3 кее Кк cet ана е ant riii res et 
l Mamri. Sorkari ara always rady to bay сни of каше сыны. 
1 THE WEST INDIA COMMITTEE | toos of books сп акыл senos, ы well as se of комо periodi onle. 
14 Trinity Square, London, E.C.* ў to gat. HENRY SOTHERAN & CO., 
a) ea ee | 140 Strand, W.C.2, and 45 Piccadilly, W.1, London. 
LI—————— 

















W. OTTWAY & Co. Ltd. 
(Established 1640) ; 
Actual Makers of Astronomical and Terrestrial Telescopes 


OTTWAY'S “SPOTTER” TELESCOPE 





ADLARD &SON 


- & WEST NEWMAN 


LIMITED 











SCIENCE PRINTERS. 


Fitted with 5 draw, tbet: pep Silver 
Length y extended 15”, . 
of Object Giass 1”, magnification so. геена mE 
REDUCED PRICE 4&1 : 15 1 0 post free. 
Lllustratod Lonfets seni om request 
Orion Works, Ealing, London, 


-Bausch [omb 


NEPHELOMETER AND COLORIMETER ILLUMINATOR 
FOR BIOLOGICAL COLORIMETER . 





Home and Export, 








23 Bartholomew Olose, London, £.0.1. М.Б. 












Also 
Biological and 
Duboscq Colorimeters, 
Nephelometer Attachment 
jon Duboscq Colorimeter, 
Colorimeter Lamp, 


Heemoglobinometer, etc. 










Full particulars om application. 





DELIVERY FROM STOCK. 


Bausch & lomb Qptical@.[td. ?545oN "ч c EC. 


Contractors te British, Indian, Coleninai and Foreign Gowernments, Owr instruments may be odéaznod through all Dealers 
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“Edney” Hair Hygrometers 
showing directly the | 
. PERCENTAGE of MOISTURE 


in the room or other position where placed 


THE instruments are strongly made, 
and mounted in stout polished and 
lacquered brass cases, with 5-inch engraved 
and silvered metal dials which give a very : А 
open range, allowing the variations іп d. L^ d 
humidity to be easily observed. ү г 
The action is by the contraction or expan- 
sion of a strand of 50 specially treated 
human hairs, ЫСЫ, alters in length accord- 
í ing to the percentage of moisture in the 
` atmosphere. 
# This movement is conveyed by simple 
E mechanism to a pulley on which the in- 
M7 dicating hand is fixed. 
Each instrument is tested against Standard 
Wet and Dry Bulb thermometers, and is 
guaranteed to give accurate rea 
A small adjusting screw is "provided so 
that at any time the hand can (if required) 
be set to a standard, 


GUARANTEED ACCURATE 


PRICES 
No. | Pattern, for hanging in a room, 
complete £2:2:0 
No. 2 Pattern, for fixing to wall, with bracket, 
_ 12-inch stem, complete &2:15:0 
Мо, 3 Pattern, for passing through a door 
or wall, to show humidity of room with- 
out opening the door, 12-inch stem, 


complete £2:15:0 
SAFE DELIVERY FREE 


Мона Бекир test Gh above see ЫШЫ eae ee Hygrographs and Thermographs, 
post гоо from the Sole Manufacturers 


PASTORELLi & RAPKIN LIP. 


Established 1760. Contractors to various Departments of H.M. Government. 
Actual Markers also of Thermomsters, Barometers, Barographs, Hydrometers, and Standard Metecarclogioal Instruments. 


46 HATTON GARDEN, LONDON, E.C.1. 


Télsphons : Holborn 1981] Any instrument sent on approval if desired [Telegrams : Rapkin, London 
Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 
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CAMBRIDGE 
ACCELEROMETER 


for measuring accelerations of 
MOTOR VEHICLES, 
RAILWAY COACHES, 
AEROPLANES, 
LIFTS, ETC. 
Full particulars are given in our new 
List No. 149-N. 
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record 
car travelling at 28 m. p.h. 















MANSFIELD 
OIL-GAS APPARATUS 


FOR 


ULTRA VIOLET RAYS 


WHICH ARE STOPPED BY 
GLASS PASS THROUGH 













LABORATORIES. " WINDOLITE, 

This plant is designed to provide supply f actical Substitute 
laboratories which are out of reach of the ordinary bal гота ааа ын SCHOOLS, and 
The Жш is MODOULTBY HOUSES, BDOODEDS, and 

-— тк шкен (иш кау таат CATTLE SHEDS 


ната Т. реген AUS Rives раток дад 


MANSFIELD & SONS, LTD., 
23 HAMILTON SQUARE, 3 
А BIRKENHEAD. 


SIR HOWARD GRUBB, PARSONS 
AND COMPANY, 


ENGINEERS & ASTRONOMICAL 
INSTRUMENT MAKERS, 


to ext and 
Pado: due Pee озок тоа; 


WINDOLITE (Dept. M), 179/185 Great Portland St., 
LONDON, W. 1. 





OPTICAL WORKS: 


The illustration shows а crown glase disc of 45” 
diameter, for an optical plane, being ground. 
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Max Kohl A.G. 
Chemnitz A1 (Germany) 

Manufacturers of 

Physical Apparatus 


Laboratory Furniture . 
Induction Coils- - Oil Air Pumps 
Experimental Switchboards 
Projection Apparatus 









Induction Coil, with Platinum Interruptor, with 
Condenser and Ruhmkorff Commutator. 





Special Lists on request 
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B.D.H. CAPILLATOR 


HE B.D.H. ''Capiülstoc" provides an improved method 
| for the colommetne determination of Hydrogen Ion 
Concent: ation. 

The ''Capillator" consists of a senes of capillary tubes filled 
with buffer solutions containing an indicator, These tubes are 
mounted in threes on a white card, and form a series of coloured 
strips, each strip being marked with its exact PH value, Each 
card illustrates the complete colour change of the indicator. 


Wi i | Ad 
| | i ү! 
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A determination of Рн is carried out by mixing equal quantities 
of liquid and indicator, and comparing the colour produced with 
that of the standard tubes of the '' Capillator." By means of the 
'' Capillator'" determinauons of PH are carried out expeditiously 
and accurately, and as little as one drop of the liquid will: suffice 
for a test. 


Prices and farther partioalars will be sappilod on applicatiom. 


THE BRITISH DRUG HOUSES, Lro. 
Makers of Fine Chemicals 


Graham Street, LONDON, N.1 


BROS. LTD. 


Established 1898. 





Class “А” Wheatstone Bridge. 
4-decade Standard Type. 


MERTON ROAD, 


The following are some of our 
standard lines: 
Please send for Lists In which you are interested. 


LIST 


“G” 


Galvanometers, moving coil, pointer and 
"OG" reflecting. 


witches. 

Gambrell’s “Independent” Ping Contact 
Resistance Boxes and dM Bridges. 
our e speed and Resistances. 
Switch ce Boxes and Wheat-^ 
stone Duck, al grades, including Direct 
Needs. 
Potentiometers, Kelvin Low Resistance 

Kelvin Double Ratlo Bor, Volt 


Apparatus for Electro- Titration. 


SOUTHFIELDS, 


London, S.W.18. 


‚ [PUTNEY 3641-3 (Instrument). 
Phones: { VICTORIA 9938 (Wireless). 





` 76 VICTORIA ST., 
LONDON, S.W.1. 


Radio Sales Dept. for 
Wireless Apparatus 
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Journal of Scientific Instruments 
(Published on the rsth day of each month.) 
PRODUCED BY THE INSTITUTE OF PHYSICS, WITH THE CO- 
OPERATION OF THE NATIONAL PHYSICAL LABORATORY. 


PRICE: SINGLE 00 f. 64. ANNUAL SUBSORIPTIO п, xe 
sabecriptions to the CAMBRIDG 
,UNIVERSITY PRESS, Fetter Lane, London, E.C 4 


OONTENTS OF JULY IBSUH.—VOL IH, Мо, 10 
Son DATES. ОМ THE PASCHEN GALVANOMETER. By 


А 8 i OF. Oy NG нт. GALVANO! ETER WITH A МОН 
A‘ к. ETI ; SHIELD FOR A SENSITIVE GALYANO- 


кок. А 

N BE MULT ME TUBE LENCTH. By T F CONNOLLY 

A ER FOR lU FREQUENCY MEASURE- 
ie wi 


наон, putes ABE ТО ШИШ 


AL THER ELEMENT, De 


THE 
DINOFLAGELLATES 
OF NORTHERN SEAS 
By MARIE V. LEBOUR, D.Sc., F.Z.S. 


анаа tha Laboratory Gf ibe Barina Bio ical Association of 
the United Kingdom, Plymou 


Cloth, Geo, 250 ph, 53 kext igen, 35 plate 
Price 128. 6d. net. Post free 13а. 


Published by the Marme Bio] Association of the United 
Kingdom, Ootober 18076. 

may be obtnined from Tux Diaector, Marine Jhological 

pls Сїтаде! Hull, Piymonth ; busses. Durau & Co., Lro, 

34:35 Margaret St, Cavendish Square, London, W 1j or any Bookseller 





A SELF PEER PHONIC MOTOR By D.C. GALL. 








LAGE ARE NOE AST? MECHANISMS WITH 
RAL OIL. 


SOTHERAW'S CATALOCBE OF SCIENCE AND TECHNOLOGY, | 
MINE IL. 
NOTE ON THE CONSTRUCTION OF SMALL THERMO- 


NI. bHshed. Part I: Sets ef Scientific Periodi- 








Works (pp. 80). Part llt 
COUPLES Ву J. DICKSON HANNAH. 
POSSIBILITIES OF THE SUBDIVIDED MEGOHM. By Mathematics рр, 138). Ber ПР Анг, Geodesy, 
Е. Н. W. BANNER A OR 112) Part Ут Paysics, Letters 
THE REVIVAL OF THE MOVING MAGNET GALVANO- S-Ž, and Supplement OF 112 Part Vis Gees. Meteora. 
NOTE ON THE MANUFACTURE OF QUARTZ JAWS FOR logy and Ph Mice Miosralory and Crystallo- 
SFECTROMNETER ote Ву Ө. Н: CARRUTHERS: . Vil: Chemistry and Chemical Technology (pp. 208) In 
SEAT MANN ARMORY Шыл». x | ||: Pc унн terest ноте 
Н 
i KK Lu . z жс 97 М И Мне. оета ышыне ге 
This Journal Is devoted to the needs of workers in тобат, and the umber ¢f choice pace beek ofred Jor sale” 
every branch s of acience and manufacture rine: tha —ъ= 
necesaity accurate measurements, Sotheran are alveays ready to hbrarses ee colles- 
insides Physics and Chemistry, Dua end нт устод оше} сети АЕ шаба роса. 
Meteorology, Electrical and Mechanical Engineering, Ту эмн сотен а ке wb осы Тыз e 





Phyalology and Medicine. to get. 


Ктр бето wr aaa ra er EE 24 ЖЫЙ en et re ae ei London: - 
That Book you want! 
Foyles can supply any Scientific Rook that is in print and J. POOLE & CO. 
most of и д Ad ESTABLISHED 1844 
who has experience and knowledge of the Natural Sciences. NEW & SECOND-HAND 
volumes Second-hand and New on eray conceivable subject SCIENTIFIC AND EDUCATIONAL 
in stock. Twenty-one Departm Catalogues issued, 


Call and consult him, or write and you will get an intelli- 
tnde TISIBOOKSELLERS 


gent reply. Books sent on approval Over a million 














That Book you do not want! ENQUIRIES BY LETTER 
Foyies will bry 1t.—A single volume to а library. RECEIVE IMMEDIATE ATTENTION 
Bxpert valwers seat amy distamoo. UD tee ei CEN URL SERRE E 


FOYLES, 121 Charing Cross Road, London. | | 86 Charing Cross Road, London, W.C2 








dust Issued 
from the Natural History Department of 
DULAU & COMPANY LTD. 





1 W. HEFFER & SONS, Ltd, 4 

PETTY CURY CAMBRIDGE, will be 
ad to receive offers of Complete Libraries, 
ets of Journals, and Smaller Collections of 

Books, for which they are prepared to offer 

full current value and pay cash. 

Т They have a very y organised tfor the 


парру to Librarians foro, and hry of Seen SCIENTIFIC, BOOKS 


eee and t both English and Foreign AND PERIODIO ALS 
" CATALOGUE 269. Scientific Books and Publica- Including the Publications of the Loarned Socioties, 
tions of learned Societies. ON SALE BE 

Licensed Valuers for Probate. х WHELDON & WESLEY Ltd. 
Telegrams sad Cables; HEFFER, CAMBRIDGE Telephone. Sin fs nas’, 2,3, & 4 ARTHUR ST, NEW OXFORD ST., LONDON, W.C.2 
Classified Catalogues sent post free. Books Purchased. 


54-56 Margaret $t, Cavendish Square, London, W.1 
: CATALOGUE No. 143: 
PHYTO-PATHOLOGY AND HORTICULTURE. 


Post free on 1 aquest. ^ 
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. Recent Scientific and Technical Books. 
Volumes marked with an asterisk have leen recetved at “NATURE” Office. 


Mathematics: Mechanics: Physics 


Andrews, E. S. Mechanisms: a Text Book for the 
Use of Non-Technical Students, Large Cr. 8vo. IP 
eek x ondon: University Tutorial Press, L 


1920 

P. B. Fundamental Arithmetic. Cr. 8vo. 
Pupil's Book I. . 65. Paper, rod.; linqn, rs. 
Teacher's Book І, Notes and Answers. Pp. 48. 2s. 
(London : University of London Press, Ltd., 1926 ) 

Bocher, Maxime. Ап Introducton to the Study of 
Pope ОРГ 8vo. (Cambridge: At the University 

) 4s 64 net. 

Саптап; T. eles fonctions quam-analytiques : 
leçons professées au College de France. (Collection de 
Monographies sur la Théone des Fonctions.) 8vo. б 
i16 (Paris: Gauthier-Villars et Cie, 1926.) 36 francs. 

Gurtiss, David Raymond. Analyte Functions of a 
Complex Variable Carps Mathematical Monographs: 

ablished for the thematical Association of ca.) 
r.8vo Pp.ixr+173 (Chicago and London: The Open 
Court Pubbshing Со, 1926) 10s. net.* 

Donder, Th. de. Théorle des cham gravifiques 
вна des sciences mathématiques, Fascicule r4) 

oy 8vo. Рр. ш +6бо. (Paris: Gauthier-Villars et Cie, 
1926.) 12 francs.* 

Grieve, A. Barrie. Analytical Geometry of Conic 
Sections and зарн; Solid es. Part tr. ni Өте: 
Рр 180 ndon: С. Bell and Sons, Ltd., 1926 ) 

Havelock, T. H. Theory x Shi: and Waves and Am 
Resistance '8vo. (London : F. N. Spon, Ltd., 


15. net 
k of Arithmetic. 


‚ 1926 


Book 7 For the Higher Classes. Cr. 8vo . 256. 
(London : Macmillan and Co., Ltd, 1926.) 2s 
Leconte, Th., et Delth ts de calcul 


difiérentiel et de calcul intÁgral. (Collection Armand 


Colin) 2 vols Cr. 8vo. Tome т. 220 Tome 2 
Pp 220 M ша. Armand Colin, 1926.) 24 francs. 
Medi Research Council: Industrial Fatigue 


Fan Ventilation in 
ent made for the 
ity in Cotton Weaving. 


Research E Boat Report No 37: 
a Humid Weaving Shed; an 
Departmental Committee on Humi 
By S. Wyatt, assisted by J. A. Fraser and F. С. L. Stock 
Roy. 8vo. Vv +31. ndon : H M Stationery Office, 
1926.) rs 94. net.* 


Mets, André. Les nouvelles théories sclentifiques et 
leurs adversaires: la relativité. àme édition. Cr. 
8vo. Pp 270 (Pans: Étienne n, 1926.) 9 francs, 

Pincock, 7°, С. Geometry for Secondary Schools 
Cr. 8vo. vui+309. (London, Calcutta and Sydney: 
George С Harrap and Co, Ltd., 1926) 3s. 6d. 

Poschl, Theodor, Herausgegeben von. Berechnung 
von Bohaltern nach neueren anal und Graphischen 
Methoden. Zweite Auflage Julus Springer, 
1926) 1560 marks. 


Potter, Е. F., and Rice, Е. С. Common-sense Arith- ` 


metic: a Junior Textbook Ст. 8vo Pp. xvi4 320 
London: Sir Isaac Pitman and Sons, a , 1926.) With 
ers, 45. 6d. ; without Answers, 34 

Reynolds, C. L. Eloctncity and Мераба, (Bell's 
Natural Science Series.) Part 1. Cr. 8vo. Pp. aro 
(London  G. Bell and Sons, ped., 1926) 34. 

Rufini, E. П “ Metodo ” ede e le on 
dell’ anahsi 1nfnitesimale nell’ leicht. (Collezione Per 
la storia e la filosofia delle Matematiche, 4) Cr. 8vo. 
Pp. уі +294. (Roma: Alberto Stock, 1926) 22.50 hre. 

Sache, G., und Flek,4G. Der Zugversuch. (Leipzig: 
Akademische Verlagagoselischaft mbH., 1926) 12 gold 
marks. 

Sankey, E., and Royds, Albert. Elementary Matho- 
matics: specially рая for Central Schools, Senior 
Elementary Schools and Upper Standards (VI, VII, 
VIII) Рагїз: For прас 14 years. Cr. 8vo Pp. 
vin-+120 (London: and Sons, Ltd , 1926) 15.64. 


Siddons, A. W., and Hughes, R. T. A Junior 
Geometry: based on the various Geometry Books by 
Godfrey and Siddons. Cr. 8уо. Pp. x+234. (Cambridge: 
At the University Preas, 19267) 4 

Wetss, Pierre, ot Foex, Gabriel. Le magnétsme. 
Collection Armand Colin: Section de physque, No. 71. ) 

сар. 8vo. Рр. уі +215. (Paris: Armand Colin, 1926. 
8.40 francs.* А 

Engineering 

Beaver, J. L. Elements of Alterna Currents and 
Alternating Current Apparatus. Med. буо. Pp. 370. 
(New York and London: Longmans, Green and Co., Ltd., 
Bella -r18s. net.* 

uxzo, Giuseppe. Steam Turbines. Translated 
Med. 8vo. . xiv +706 +2 plates. 
don : Charles "Griffin and Со., Ltd, 1926 ) 423. net 

Berg, Eskie. Electnc Propulsion of Ships. Roy. 8vo. 
(London: E. and Е. N. Spon, Ltd., 1926.) 3s. net 

Blyth, Herbert. Modern Talpherage and Ropoways: 
with a Section on Cableways and Cable Cranes. Cr. 4to. 
Pp xvi+156+55 pistes. (London: Erneet Benn, Ltd., 
1926.) 27s 6d. ne 

Broschat, Ernst. Der Behdlterbau: ein Handbuch 
für die Berechnung und Ausfuhrang eiserner Flusmgkeits- 
und Gasbehalter. Teil 1: Konstruküonselemente. Pp. 
96 (Lat : Otto S er, 1926.) 7.50 gold marks 

Campion, A. Iron for Diesel es. Roy. 8vo 
(London : Е, and Е. N Spon, Ltd, 1926.) 3s 6d net 

, Ciniseiii, Angelo. Macchino Utensili la Lavora- 
co Hoepli, 


ighting, Starhng and 
I tion' for Motor Vehicles. M 8vo. . 286. 
ndon: E. апа F. N. Spon, Ltd , 1926 ) 18s. net 
Constantineaco, G. Transmission of Power: the 
Present, the Future. ‘Roy. 8vo. (London: E. and Е. N. 
Spon, Ltd., ш! NS net 
аваа Port Есопописв: an Ele- 
tman's Transport 
eta. London Sir Isaac 


Pitman and Sons, Ltd, таб. . net. 
Dehne, Die tsche Elektrintátswirt- 
schaft. Рр. 67. (Stu : Ferdinand Enke, 1926 ) 


ttgart 
Department of Scientific and Industrial Research : 
Radio Reeearch. S Report No 4: Variations of 
Apparent Beanngs of Radio Transmitting Stations. Part 
3: Observations on Ship and Shore Transmitting Stations, 
November 1922-March 192 By К. І Smih-Rose 
Roy. 8vo. Pp vii+53. ndon: Н.М. Stationery 


Office, 1926.) as. 6d. net." 
Donkin, б. T. B. The Elements of Motor Vehicle 


Design: a Text-book for Students and Draughtsmen. 
Demy 8vo. Pp 285. (London: Oxford University 
Press, 1926 ) 1258. 6d. net. 

Eng ; E. Luftschiff und Luftschiffahrt 


Vergangenheit, Gegenwart und Zukunft: 
verstándliche Einfuhrung in das moderne Luftsc 


und seine Probleme; Bau und Verwendun 
Luftachiffe aie (Bertin: VDI-Verlag G.m. a 
1926) 9 


Gates, Sap асанов. Нопв апа Тау-опїв 


eu RC GIT п. Cr.8vo. Рр 208. 
(London: E gg Ltd., 1926.) g 6d nt 


Hall, Cyril. Cee of Engin г. 8vo 
296. (London, Glasgow and Барт : Blacko апа Eg 
Ltd.,1926) 3s 64. net 

Harris, Percy W. How to build а Powerful Seven- 
valve Super Heterodyne Receiver. (Radio Press Series, 
No 12.) In envelope. (London: Radio Prese, Ltd, 


1926.) 5s. not, 

H quer, P. La superhétérodyne et la super- 
réaction. Pp. уг. (Paris: Etienne Chiron, 1926.) 18 
franca. 

Holst, C. P. The Balancing of the Muitiple-Crank 
8. Engine. (Leiden: Е. J. Brill, Lid, 1926.) 2 8o 

orins 


ЕЗ 


iv- 





King, А. G. Practical Steam, Hot' Water and Vapour 
Heating and Ventilation. Fifth revised and enlarged 
edition Roy. 8vo Pp 551 (London: Crosby Lock- 
wood and Son, 1926) 25s net 

Koch, Alexander. Von der Bewegung des Wassers 
und den dabei auftretenden Kraften, nach Arbeiten von 
Staatsrat. Herannga eben von Мах Carstangen (Berhan : 
juhus Reon Pack 28.50 gold marks 

aul tzradersysteme der Evolventenver- 

moms (Berlin. Julius Springer, 1926) 8.40 gold marks 

M. Le vol vertical et la sustentation in- 

dépendante : hélicoptéres, кугорёёгев, &vions hélicoptères. 

Roy 8vo. Pp 170. (Paris br dela Vie technique et 
industrielle, 1926 ) 30 francs. 

Lister, J. E., and Harris, C. Harman. Mechanical 


Dra Engineerin 
e So. iu (London : Ernest Benn, Ltd pes 


i cc Max. Die Sicherheit der Püuwuke- und ihre 
Berechnung nach Greuzkráften anstatt nach zulassigen 


Spannungen. (Berlin: Julus Springer, 1926.) 2 70 gold 
marks. р 
Milon,H. La téléphonie automatique (Bibliothèque 


des Annales des Postes, Télégraphes et Téléphones ) 8vo. 
Pp. 414. (P : Gauthier-Villars et Cie, 1926 ) go francs. 

Mines partment : Safety in Mines Research Board. 
Paper No. 21: Flameproof Electncal Apparatus for Use 
im Coal Mine Second Report: Perforated Plate Pro- 
tection. ByC S. №. Grice and К. V. Wheeler. Roy. 8vo 
Pp 26-4 plates (London: HM. Stationery Office, 
1926) 1s. 3d net.’ : 

Molesworth, Walter H., Edited by — Spon's Electrical 
Pocket Book: & Reference Book of General Electrical 
Informaton, Formulae and Tables for Practical Engineers 
Second edition New impresmon. r8mo Рр 488. 
(London: E and F. №. Spon, Ltd., 1926) 7s 64. net 

Naske, Carl. Zerkleinerungsvorrichtungen und Mahl- 
anlagen (Chemische Technologie in Exnzeldarstellungen.) 
Vierte А r4375. (Leipxig: Otto Spamer, 

go 


1926 

O bonnet. Hen Henry, the late. The Ges Engineer's 
Pocket. book: comprising Tables, Notes and Memoranda 
relating to the Manufacture, Distribution and use of Coal 
Gas, and the Construction of Gasworks. Fourth editon, 
completely revised and brought up to date by A. T 
Gilbert and H. B. Morris. Demy 8vo.- Pp 408. ndon . 
Crosby Lockwood and Боп, 1945) Г .) 18s, net 


H. y be Contracting: a Guide 
ally designed to meet the Needs of 


all those petet in Businees as Electrical Contractors 
Cr. 8vo, Pp. xxxii--375. (London: Ernest Benn, Ltd, 
1926) тоз 6d net.* 


Rousiers, Paul de. Les grandes a modernes 

Toms 4: : Las Saco maritimes. 8vo EP 278. 
1926.) 12 francs 

Rüdenberg, R. Aussendung und Empfang elektrischer 
Wellen Рр. iv+67 (Berlin: Julius Springer, 1926.) 
3 90 gold marks. 

Santarelia, L.,e Miozzi, E. Ponti Itahaniin Cemento 
Armato. (Milano: Ulnco Hoepli, 1926) rio hre. 

Schmeer, F. Deutscher Ausschuss fur Eisenbeton 
Versuche mit dem Gisesverfahren fur Eisenbeton A cipe 
Wilhelm Ernst und Sohn, 1926 ) 3 90 

Superheat eering Data : ке on the 
Generation and Use of Pp- aa. (Lam ‘Steam and Related 


Subjects. Sm. буо, don and Manchester ` 
The Superheater Со, Li 1026 
` Thorpe, W. Н. үте) Bridge Waghts. Roy. 8vo 
(London: Cros Ey ктен and Son, 1926) 7s. 6d. net 
Troup, John Coal and Asb- han t Demy 
8vo. Pp 148. (London: Chapman and Hall, Ltd., 1926.) 
135. 6d. net 
Underhill, Charles R. Power-Factor Wastes: а 


eers and Electricians. Med 8vo Рр xm +326. 
(ew York: McGraw-Hill Book Co., Inc., London: 
McGraw-Hill Pubbshing Co., Ltd., 1926 17s 6d net * 
Webb, Walter Loring. Construction : 
Theory and Practice Exghth edition, revised. 
(New York: John Wiley and Sons, Inc.; 
Chapman and Ltd., таб.) 255. net. 
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Chemistry: Chemical Engineering 


Associazione Italiana di Chimica generale ed 
applicata. Stanislao Cannixraro : Scmth vari e P 
inedite nel Centenario della Nascita Su p Roy. 8vo. 
vii+486. (Roma: Tip. “ Leonardo Vina," ad ) 


150 lire * 
Рр 192.- (Paris Hachette 


Chaplet, A. Іа chunle. 
et Cie, 1926.) 7 5o francs. 

ernard, and Arnall, Francis. Tho 
unds. Dem 


Coleman, J. 
Preparation and Analysis of Organic Com 
8vo Рр xvi+352. (London:, J. and A. Churchill, 
1926) 155 пе" 

Cooper, William С. Qualitative Analyas (New 
World Science Series) 8vo. (London, Calcutta and 
Sydney. George С. Harrap and Co, Ltd, 1926.) 5s. net 

Daniels, С. W. Refrigeraton an the Chemical In- 
dustry. Demy 8vo. Pp 151. (London: Chapman and 


Hall, Ltd, 1926) 10s net. 
Dupont, С. Les essences de térébenthine — (Encyclo- 
ле Léauté, 2° sério) Сг буо Рр. 332. (Paris 


uthier-Villars et Cie, 1926 ) 24 francs. 

Ensoll, Robert. Де, Technical Chemists’ Pocket- 
book New impression rs 8vo. Pp 204 (London 
E and E. М. Spon, Ltd, ) 6s. net. 

Die ie hraim, Fritz. А Те Book of Inorganic Chemistry 

edition by P.C. L Thome Roy. 8vo Pp a 
p (London and Edinburgh. Gurney and Jackson, 
1926.) 28s. net * 2 

Faloon, Dalton B. Zinc Oxide History, Manufacture 
and Properties as a Pigment. Demy 8vo Рр x+146 
(London: Constable and Co., Ltd , 1926 ) ras net 

Faraday Society. Photochemical Reactions 1n Liquids 
and Gases: a General Discussion held by the Faraday 
Society, October 1925 Roy 8vo. Pp 435-658. (London 
Gurney and Jackson, 192 e) 155. 6d. net." * 

Freundli ; Herbert. ortschritte der Kolloidchemie. 
Demy 8vo Рр іу +109 азаа und Гери. Theodor 
Steinkopfi, 1926.) 5 50 gold marks.* 

Friedlander, P., Begrundet уоп Fortschritte der 
Teerfarbenfabrikation und verwandter Industriezweige: 
an Hand der systematisch geordneten und mit kritischen 
Anmerkungen versehenen Deutschen Reichapatente Fort- 
pel von Ed Fierz-David Pharmazeutischer Теп 

beitet von Max Dohrn Teil 14, umfaseend die Zeit 
vom т Juli r921 bis 31 Januar 1925 Рр. xxv +1552 
(Berlin. Julius S er, 1926 ) 196 gold marks. 

Fürth, Arthur. o Braunkohle und :hre chemische 
(Fortschritte der chem. Technologie in 
Fanzeldarstellungen, Band і) . 135 (Dresden und 
Leipzig Theodor Stetnkopff, 1926 ) 7 gold marks 

rossmann, H. Stic fndustne und Weltwirt- 
schaft Auf Grund amthcher amerikanischer Veroffont- 
lichungen bearbeitet. . 92. (Stuttgart: Ferdinaņd 
Enko, 1926.) 3 gold marks. 

Heckspill, L., et Remy-Gennetó, P. Potite industrie 
chimique: industrie des métalloides (Grandes „Епсус1о- 

édies industrielles.) Коу. 8vo. Рр. 834. (Pans: J-B 
Ванг et fils, 1926.) 85 francs 

Haslam, Robert T., and Russell, Robert P. Fuols 
апа their Combustion Med. 8vo. Pp. xi xiv +809 (New 
York: McGraw-Hill Book Со, Inc ; ndon. McGraw- 
Hill Publishing Co, Ltd, 1926 ) 37s 6d net* 

Hirech, Е. The Transport and Handling of Mineral 


Verwertung. 


Acids (Chemical eering Library: Second Series 
Cr 8vo. Pp 140. ndon: Ernest Benn, Ltd, 1926 
6s net * 


Hber, Rudolf. Physikalische Chemie der Zelle und 


der Gewebe Sechste, neubearbeitete A ee 8vo 
Pp. хуї +955, (Leipug: Wilhelm En 1926.) 
42 gold mar 

Hoffachildt-Drechsler. e Drogist: Lehr- 


buch fur Drogisten- таце Pu bstunterricht und 
die Vorbereitung zur Dro ngehilfen- und Giftprufung 
Vierte Auflage, vollstan umgearbeitot und auf den 
Leh: g A de D D.V Drogisten-Fachschulen en- 

t von Georg Schneider Nebst einer Handelskunde 
neubearbeitet von Bruno Walter . 411. (Berlin. 


Juhus Springer, 1926.) 13 20 gold mar 
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Jaffe, Bernard. Chemical Calculations. (New World 
Science Series ) Cr 8vo. (London, Calcutta and Sydney: 
George С Harrap and Co, Ltd, 1926) 5s net. 

Kleinlogel. Finfiusso auf Beton dio chemischen, 
mechanischen und sonstigen Einflusse von Luft, Wassern, 
Sauren, Laugen, Olen, Dampfen, Erden, Lagergutern und 
dergl. auf Zement, Mortel, ton und FEisenbeton, sowie 
dio Massnahmen rur Verring und Verhutung dieser 
Finflusss, еп Auskunftsbuch die Praxis Unter 
Mitarbeit von Е. Hundeshagen und Otto Graf. Voll- 
standig neubearbeitete und bedeutend erweiterte A e 
(Berhn Wilhelm Ernst und Sohn, 1926 ) 19 50 gold mar 

Lassberg,J.v. Die Warmewirtschaft in der Zellstoff- 
und Papienndustne Zweite vollig neubearbeitete Annage 
Pp 282 rhn’ Julus Spnnger, 1926 ) 24 gold marks. 

Lewis, Warren K., ani Radasch, Arthur H. In- 
dustnal Stoichiometry Chemical Calculations of Manu- 
facturing Processes (Chemical Engineering Series.) Med 
8vo Pp x4174 ew York: McGraw-Hill Book Co , 
Inc , London. McGraw-Hill Publishing Со, Ltd, 1926.) 
ras 6d net^ ` 

Lloyd, Dorothy Jordan. Chemustry of the Proteins 
and its Economic Applications Ех Cr 8vo Рр xiit+ 
279 (London: J and A Churchill, 1926) 105 64 net + 

McDougal, А. T. The Marvels of Chemistry. (Science 


in Everyday life, Vol 5) Cr 8vo vu +208 
(London: біг Isaac ‘Pitman and Sons, Ltd, 1926) 
2s 6d net 


Mitchell, C. Ainsworth. Vinegar: its Manufacture 
and Examination Second edition, thoroughly revised 
Cr 8vo. . ху +211 +5 plates (London: Charles 
Griffin and Co, Ltd, 1926) тоз 64 net* ° 

Ochs, Rudolf. Praktikum der qualitativen Analyse: 
fur Chemiker, Pharmareuten und Mediziner. Demy 8vo 
Pp уп+126+4 Tafeln. (Berlin: Juhus Springer, 1926) 
4 8o gold marks * 

Pollitt, Allan A. Die Ursachen und die Bekampfung 
der Korrosion Aus dem Englischen ubersetzt und bear- 
bertet von W N Kreutzfeldt Рр уш +182 (Braunsch- 
теш. Fnedr. Vieweg und Sohn A.-G., 1926) тт gold 
mar 


Rassow, B., und Loesche, A., Bearbeitet von 
Jahresbericht uber die Leistungen der Chemischen Tech- 
nologie fur шее 1925. у: Jahrgang  Abtedung I 

e 


Unorganischer 781  (Leipug Johann Am- 
bromus Barth, 1926 ) 36 gold marks 

Ravenna, C. Chimica vegetale. 8vo Рр xx +694 
(Bolo : Nicola Zanichell, 1926.) 8о lire 


Кеіп ава, P. Chemische Technologie der Legierungen 
mut Ausnahme der Essen - Kohlenstoff - erungen. 
Chemische Technologie in Einzeldarstellungen ) Zweite 
uflage Pp xi+538+24Tafeln (Leipng': Otto Spamer, 


1926 36 gold marks 

Reiss, Paul. Le РН intérieur cellulaire. Roy 8vo. 
Pp NE (Paris. Les Presses univermitaires de france, 
192 


Ristenpart, Eugen. Chemische Technologie der Ge- 
8 ifasern Tel 3: Die Praxis der Far unter 
rucksichtigung der Apparatur. Dritte ganzlich neu- 
bearbeitete Auflage — Zugleich 3 Auflage von Dr. Herzfeld 


"Das Farben und Bleichen," Te] 3 Pp 530. (Berlin: 
M. Krayn, 1926) 30 gold marks. А 
Копа, Peter. Praktikum der physiolo n Chemie 
Teil r. Fermentmethoden Pp 331. tin: Julus 
15 gold marks. 


Springer, 1926 ) 
Ro, Otto. Anleitung zum chemischen Praktikum 


Pp. 52 (Leipmg: Akademische Verlagsgesellschaft 
mbH,1926) 360 gold marks 

Scheid, Karl. Orbereitungsbuch fur den Expen- 
mental-Unterncht in Chemie Tito Auflage Roy 8vo. 
Pp уш +480 (Leipzig und Berlin: В С. Teubner, 
1926 ) 20 gold marks 


Schmidt, Julius. Jahrbuch der Organischen Chemie 
jahrgang r2: Die Forschungsergebnisse und Fortschritte 
im Jahre 1925. Pp. $vıu +365 Stuttgart .. Wissen- 
schafiliche Verlagsgesellschaft mbH, 1926) 35 gold 


marks 

Silbermann, Henri. Hilfsapparate fur den Farber und 
Kolonsten: an Hand der deutschen Peatenthterator, 
1913-1925. Pp.x+173 (Гарав? Max Janecke, 1926) 
8 50 gold marks. 





Society of Chemical Industry, Issued by the Reports 
of the Progross of Applied Chemistry Vol то, 1925 
735 (London. Society of Chomical 

pau 1926)" - 


Spelfer, Frank М. Corrosion, Causes апа Preven- 
hon: an Enginoering Problem. Med 8vo Рр xu +621. 
(New York: McGraw-Hill Book Co, Inc , London: 
McGraw-Hill Publishing Co, Ltd, 1926 ) 305 net* 

Strohecker, Robert. Chemische Technologic der 
Nahrungs- und Genussmittel — (Chemische Technologie 
in Einxeldarstellungen.) Pp m+252 (Leipmg. Otto 
Spamer, 1926) 23 gold marks ` 

Underwood, Jr.,H. W. Problems in Organic Chem- 

(International Chemical Series) Ex Сг 8vo. 
Рр mi+233 (New York: McGraw-Hill Book Co, Inc ; 
London’ McGraw-Hill Publishing Co, Lid, 1926) 
105 net * 

Webre, Alfred L., assisted by Robinson, Clark 8. 
Evaporation Pp. 500 (New York The Chemical 
Catalog Co,Inc, 1926) 6 dollars. 

Wiessmann, Hans. Agnkulturchemisches Praktikum : 
Quantitsüve Analyse. Рр. 329. (Berlin: Paul Parey, 
1926) 18 gold marks 

Zimmer, Emil. Blerweis und andere Bloifarben. 

ortschritte der chem. Technologie in Einxeldarstellungon, 

d 9) Pp :32 (Dresden und Leipug: Theodor 
Steinkopff, 1926) 6 gold marks. 


Technology 


Anderson, Robert J. The Metallurgy of Aluminium 
and Aluminium Allo Med 8vo Pp 945 (London: 
Chapman and Hall, Ltd, 19203) m “45s. net 

Barton, L. J. R etals Electrically, 8vo. 
Pp. 4и (Cleveland, Ohio and London > Penton Pubbhsh- 

,1926) 308 


in 

b örjeson, J., et Grabhorn, R. Leçons de reliure 

ponr amateurs Augmenté et dessiné par Р-] Challot 
vo Pp 122. (Paris: Gauthier-Villars et Cio, 1926 ) 
25 francs 

Butter, Francis J. Locks and Lockmakng (Pit- 
man’s Common Commodities and Industries Seres.) Cr. 
8vo Рр. +135. (London: Su Isaac Pitman and 
Sons, Ltd, 1926) 3s net.* 

Camp, J. M., and Francis, С. В. The Making, 
Sbapıng and Treatng of Steel. Fourth edition 8vo 
Pp +1142. (Pittsburgh, Pa : Carnegie Steel Co., 1925 ) 
7 dollars. 

Derulle, С. Les progrès de la fonderie: moulago et 
fumon (Encyclopédie Léauté, 2* série) Cr. 8vo Рр 
256 (Pans Gauthier-Villars et Cie, 1926 ) 22 francs 

Giordano, Amerigo. Abraesivi-Afflatrici Rettifica- 
кемеле Ufríco Hoepli 1926 ) 18 50 hre 

Giraldon, Е. Le relieur pratique Cr. 8vo Pp. 124. 
(Pans. Hachette et Cie, 1926) 7 50 francs 

Grenet, L. Trempe, recuit, cementation et conditions 
d'emploi des aces Pp 656. (Pans et Liège: Ch. 
Béranger, 1926 ) 


Hunter, J. A. Cloths and the Cloth Trade — (Pitman's 
Common Commodities and Industries Series} Сг 8vo 
Pp 128. (London: Sir Isaac Pitman and Sons, Ltd, 
1926) 3s net 


Hurst, J. E. Metallurgy of Cast Iron: a Complete 
Treatise for Engineers, Foundrymen and Students (The 
Specialists’ Senes ) Demy 8vo Pp xvi+311 (London 
Sir Isaac Pitman and Sons, Ltd., 1926 ) ыз net* 

Kneeland, Frank H., Compiled by ting out the 
Coal Stnpping, Underground Mining, Loading hines, 
Roof Support (Practical Coal Production, М Ех 
Cr. 8vo vil +403 ew York: McGraw- Book 
Co, Inc , ndon: McGraw-Hill Publishing Co, Ltd, 
1926) тз net.* 

‚К. Elektro! 
Pp 62 (Stuttgart: Fe 
marks. 


Litz, V., Herausg 


geschmolzener 


erungen 
inand Enke, 1926 


3 gold 


eben von Spanlose Formung 
Schmieden, Stanzen, essen, Pragen, Ziehen. (Berlin: 
Julius Springer, 1926) 12 60 gold marks, 

Miilis, С. T. Metal-Plate Work: its Patterns and 
their Geometry; also Notes on Metals and Rules in 
Alensuration for the Use of Tin, Iron and Zinc Plate 


4 


. 
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Workers, Coppersmitbs, Boilermakers and others Fifth 
edition, revised and enlarged Cr. 8vo. Pp 512. (London: 
E.and F N. eee Ltd., 1926.) 7s 6d. net 
Renault, H., ot Langlois, G. Manuel de poche sur 
la photographie simple et stéréoscopique en noir et en 
autochrome: les vues, les portraits. Ст. 8vo. Pp 44. 
(Pans: Gauthier-Villars et Cle, 1926.) 8 francs. 
Silbermann, Henri. rum Bedrucken von 
'Textlstoffen Band 2: Garndruck, Zeugdruck, Tapeten- 
druck; an Hand der deutschen Patentliteratur 1913-1925. 
Рр. хі +108 (Leipzig: Max Janecke, 1926) 12.75 КО 


та W. E. The Metallography of Steel and 


Cast Iron Demy 8vo. Рр. xu4:43. (London: Crosby 
Lockwood and Son, 1926.) 155 net* ` 
Astronomy 


Hamilton, George Hall. Mars at its Nearest. Demy 
8vo Pp 93 (London: Simpkin, Marshall and Co., 
Ltd., 1926.) 6s. net. ` 


Meteorology : Geophysics 


Air Ministry : Meteorological Office, London. A Short 
Course in ree Meteorology. By W. H. Pick. 
(M O. 24 1) (Published by the Authority of the Meteor- 
ological Committee.) Second edition, revised. Roy. 8vo 
Pp. 127 Por tea. (London: HM. Stationery Office, 
1926. 2 net.* 

: Meteorological Office. Particulars of 
Meteorological оа issued by Wireless Telegraphy in 
Great Britan and the Countries of Euro S азо North 
Аїпса (М О. 252.) Fourth edition. Roy. Pp. vi + 
(London: H.M. Stationery Office, c ари 
lonrad, У., ' Band 13 etr von. Ger fa 
rur Geo hymk. Band 15, Med. 8vo. Pp. i+ 


+3 pug: Akademische Verlagsgesellschaft mbH, 
1926.)* 

Gutenberg, B., Herausg oben von. Lebrbuch der 
Geophysik Lieferung I. up Roy. 8vo Pp 176. 
(Berlin :* Gebruder Born ег,1926) 9 75 gold marks.* 

Hann-Süring. Lehrbuch der Meteorologie. Vierte 
Auflage 8уо. Pp.xvı +867. (Leipmg: Chr. Н. Tauch- 
nitz, 1926 9 gold marks. 

Hobbs, llam Herbert. The Glacial Anticyclones 


the Poles ‘ot the Atmospheric Circulation. (Unversity o of 
Michigan Studies, Scientific Serres, Vol 4) Med 
EP xxiv +198 +3 plates. (New York: e Macmillan 


, 1926.) Alan dollars.* 
EA der. Man and Weather. Cr. 8vo 
vı+99+18 plates (Cambridge, Mass.: Harvard 
Oxford University Press, 


ccu Press; London: 
1926 ) ‚ Od. net.* 
Pramanik, 8. К. The Six-houtj Variations of 'Atmo- 
spheric Pressure and Fia жыра (Малала of the Ro 
teorological Socie т, No 2) Коу. 8vo. 
35 nat (Tondon ward Stanford, td., 1926 ) 2s. 
dson, Lewis F., and Mun ЛӘ в. 
г Single-layer Problem in the A here and the 
eight-Integral of Pressure. emoirs of the Ro 
Е Society, Vol 1, No 2) Roy. 8уо. ў 
Ua: (London : Edvard Stanford, Ltd., 1926) 2s 64 * 
chardson, Lewis F., and Proctor, Denis. Daf- 


fumon over -Distances frm 3 km. to 86 km. 
(Memoirs of the Ro Meteorological Society, Vol т, 
No.r. Roy 8vo. .I6 (London: Ed Stanford, 
Ltd., 1926.) as 64 * 


Weickmann, Ludwig, Herausgegeben von. -Zum 
Klima der Turkei: Ergebnisse dreyahriger Beobach- 
tungen 1915-1918 Zweites Heft: Die Temperaturver- 
haltnisse der Turkei; der Scirocco. Von Peregrin Zistler. 
Roy. 8vo Bt 18r +7 Tafeln. (Сор: Geophysikal- 
isches Institut der Universitat, 1926 )* 


Geology: Mineralogy 


ту оеп, А. P. Ice : Recent and Апсепї. 
. хіп +296 (London: Macmillan апа 
lu 1926.) 173. net.* 
Signy, Bassett. The Mammoth and Mammoth Hunt- 
ing in North-East Siberia. Моа. 8vo рр 224. (London: 
Н. F. and С. Witherby, 1926.) 125. 6d. net. 





Geological Survey, England, Memoirs of tho. Ex- 
рвана of S Oxford Shedt: Tho Geology of the 

untry around Oxford. By T. I. Pocock ; with Contribu- 
tions by Н. B Woodward and С. W. Lamplugh. Second 
edition, by J. Prnngle; with Contributions by К. S. Sandford 
and C. J узала Roy 8vo Рр vid +191 +4 plates 
(London : Stationery Office; Southampton. Ord- 
nance Survey Office, 1926 ) 4s. not * 

Geological Survey, Scotland, Memoirs of the. The 
Economic Geology of the Central Coalfield of Scotland. 
Area 5: Glasgow East, Coatbridge and Airdrie; with 
Chryston, Glenboig, Green an, Caldercruix 
and Salsburgh By C T. ugh, L W Hinxman, W. В 
Wnhght, Е M. Anderson and R С Carruthers, with 
Contributions from R Kidston and С W. Leo Second 
edition, with additions by M Macgregor. Roy. 8vo Pp 
х+17І +13 pintes. inburgh and London: HM 
Stationery Н uthampton:  Ordnance Survey 
Office, 1926 ) 5s. net.* 


Henderson, Junius. Geology in 1з Relation to Land- 
озге. Roy. 8vo . 160 A ndoa: Thomas Murby 
Со, 1926 125. net. 

Meunier, Stanisias. Dictionnaire de géologie. 8vo. 
Pp 716. . Libr. Dunod, 1926 ) 

Pawlowski, A. Le minerai et les mines de fer en 
France (Pyrénées, Normandie, Anjou, Bretagne). Рр. 148. 
(Капа, Jales. Charles et A Brunet, 1926) 

Pflanzen als Gesteinsbüldner Sup. Ко 
8vo. ао vile ie. (Berlin: Gebruder Borntraeger, toag 
19 50 gold marks * 


Geography : Travel 


Ainslie, J. R. The Physiograph ©; ав Nigeria 
&nd its Effect on the Forest Flora o ооа 
Forestry Memoirs, Мо 5 ee 8vo ord 
Clarendon Press, London: Oxford IAE Press, 


1926) 4s. net* 

Baedeker, Karl. The -Rhine from the Dutch to the 
Alsatian Fronter: a handbook for Travellers  Light- 
eenth revised edition. Fcap. 8vo Рр хш +422. 
(London: T Fisher Unwin, Ltd., 1926 ) 15s. net 

Banse,E. Abendland und Morgenland 8vo. -Pp. 284. 


(Hamburg und Braunschweig: Georg Westermann, 1926 ) 


25 

аен John. How {о be Happy in Paris without 
being Ruined! Cr. 8vo. Рр. 223. don and Bristol 
J. W. Arrowsmith, Ltd , 1926.) 3s 6d net. 

Cook's Guide to Paris New and revised edition. Cr. 
8vo Pp 296 ndon: Simplan, Marshall and Co, 
Ltd., 1926.) 2s. 6d. net. 

Cooper, Meriam C. Grass. Demy 8vo Рр. хх+ 
362 (New York and London: С.Р Putnam’s Sons, Ltd., 
1926.) тоз 64 net 

Coward, Т. А. Picturesque Cheshire. Second edition, 
revised Cr. 8vo. E хі +370. (London: Methuen 
аа Co, Ltd, 1926 6d. net." 

Cunliffe-Owen, . Thro’ the Gated of Memo 
from the Boephorus to dad. Med 8vo. Pp 283 
Coe Hutchinson and , Ltd, 1926.) 21s. net. 

, Major A. J. A., and Johnson, P.H. The 
don. of To-day: being an Account of the Cruise of 
the Yacht St. George to the South Pacific Roy 8vo. 
Pp. xiv--296. (London: Cassell and Co, Ltd, 1926.) 
21s net. 

Featherstone, Capt. B. K. An Unexplored Pass: a 
Thousand Mile Journey to the Kara-Korem Himala 
Med 8vo. 296 (London: Hutchinson and бо. 
Ltd., 1926) 18s. net. 


Gompertz, M.L.A. (“Ganpat”). The Road to Lama- 


land: Im ons of & Journey to Western Thibet. 
Med. 8vo x+246. (London: Hodder and Stoughton, 
Ltd, 1926) 205, net. 


Gordon, Jan, and Gordon, Сога. Two Е іп 
Sweden and Lapland. Roy. 8vo Рр. xt (London: 
John Lane, The Bodley Head, Ltd, i546) ^ 125. 64. net. 

Green, Fitshu: Peary : the Man who Refused to 
Fail  Roy.8vo. . vin +404. (New York and London: 
С. P. Putnam’s Sons, Ltd., 1926) 255 net. 

Hedin, 8. Gran Cafion. 8vo. Pp 245. (Leipzig: 
F. A. Brockhaus, 1926) 9 50 gold marks. - 


4 


Supplement to “ Nature," July 31, 1926 


vii 








Kaiser, E. Die Diamantemwuste Sudwestafrikas 
2 Bando 4to Bandı Рр x+32t. Banda Рр vm 
+535 (Berlin Dietnch Reimer, 1926 ) 120 gold marks. 
ermack, W. К. Historical Goograpliy о! о Р. 
Second edition, revised and enlarged Cr Pp. 152 
(Edinburgh and London. W & A. K Johnston, Ltd, 
1926) 35 6d not 
Kobler, Е. Bramhen heute und morgen 8vo. Pp 
272 (Leipzig: F A Brockhaus,1926) 9 50gold marks 
Mason, Arthur. Wide Seas and Many Lands 
ravellers’ Library) GL 8уо Pp 224. (London: 
onathan Cape, Ltd, 1926 ) 3s 64. net 


Mordaunt, Elinor. The Venture Book Med 8vo 
Pp хіу +272. (London: John Lane, The Bodley Head, 
Ltd , 1926 { 15s net 


Muirhead, Findlay, and Monmarché, Marcel, 
Edited by. The French Alps. (The Blue Guides) Second 
edihon  Fcap.8vo Pp. ххху+255 +25 maps and plans 
(London: Macmillan and Co., Ltd., Pans: Hachette et 
Cie, 1926 ) ros net. 

Mulrhead, Findlay, and Monmarché, Marcel, 
Edited by. North-western France (The Blue Guides) 
Feap 8vo Ep xliv+392 +44 maps and plans ndon: 
Macmillan and Co i Pars. Hachette et Cie, 1926.) 
125 net 

Nansen, Е. Unter Robben und Ewbaren 8vo Pp x 
tagi (Leipzig: F A Brockhaus, 1926) 12 gold marks 

iles, Blair. Black Haiti: a Biography of Africa's 
Eldest Daughter. Fcap.4to Рр уш +325. (New York 
апа London: С P. Putnam's Sons, Ltd , 1926 ) 15s. net 

O'Nell, О. Abenteuer in Swaziland  8vo. Pp 267 
Stuttgart : Union Deutsche Verlagsgesellechaft, $9100 


god tnarks 
der's California: а Guide Book for Travellers 
у ied under tho general editorship of Fremont Rider 
redenc Taber per. Fcap буо Pp; l1xii +667 
К George Allen and Unwin, Ltd , 1926 ) 21s net. 
Rossman, Earl. Black Sunlight a Log of the Arctic 
Сг 8vo хі +231 +16 plates (New York and 
London : ord University Press, 1926) Bs. 6d net* 
Schott, E pod hie des Atlantischen Ozeans 
Zweite А Pp xiv+368. (Hamburg: С. 
Boysen, ЕТУЙ iod marks 
ott, Helena . Cmechoslovakia. 
Lands) Cr 8vo. Pp 72 (London: А and C Black, 
Ltd, 1926) 2s 6d net 
ord Тале Мег; Е. Die Ostermsel 8vo Рр 238. 


(aprig : Insel-Verlag, 1926 b то gold marks 


pe at Мапу 


; Vincent. Adventures among the Riff. Demy 
8vo. Pp. "XXX +345. (London: George Allen and Unwin, 
Ltd , 1926 ) т2 6d net 


Speakman, Harold. Here’s Ireland: New Travels 
with a Donkey Med. 8vo Pp жхиі+353. (London and 
Bristol, J W. Arrowsmith, Ltd, 1926.) 155 net. 

Stocks, Th. Das Plussgebiet der Pinnau 8vo Pp. 


62 (Stu Е Engelhorn, 1926 ) 650 gold marks 

Taylor, Е.С. The British Isles and the Neighbour- 
ing Lands. (Compassing the Vast Globe Series.) Gl 
8vo Рр 204. (London: Constable and Co, Ltd, 1926) 
2s 6d net 


Terhorst, B. With the Riff Kabyles Demy 8vo 
Pp 17 (London and Bristol: J. W. Arrowsmith, Ltd., 


1926 123 Od. net 
Trautz,F. Ceylon 4to Рр. ху +133. 
old marks 


Muler Verlag, 1926) 32 
iens Watson. The that is Paris. Feap 8vo. 
XX + 47 (Now York and London : Charles Scnbner’s 
Sens. 192 f ros 6d not. 
Woon, Basil. The Pars that’s not in the Guide Books 
Cr 8vo Pp 279 (London and New York  Brentano's, 
1926 ) 8s 64 net. 


(Munchen : 


General Biology: Natural .History 
Botgny: Zoology 


Australasian Antarctic Expedition, 1911-14. Scien- 
tific Reports Series C: Zoology and Botany. Vol 7, 
Part 5* Ecological Notes and illustrations o ‘the Flora 
of Macquaiie Island. Ву Н Hamilton Roy. 4to Pp 
то +19 plates. (Sydney, N S.W : Alfred James Kent, 
1926) 54* 


Med 8vo. Pp 623 
BÉ 


-1926.) 


| Pflanzen-Familen, -Gattungen und -Arten 


Birkeland, Knut B. The Whalers of Akutan’ an 
Account of Modern Whaling in the Aleutian Islands. 
Med 8vo Pp уі +17і +16 plates (New Haven, Conn. : 
Yale University Press; оаа Oxford University 
Press, 1926 ) 145. net * 

British Museum (Natural History). 
Exhibited Seres of Insects in the De 
mology, ВпівЬ Museum (Natural History), Cromwell 
Road, London, S.W.7. Fourthedition. Demy 8vo Pp. 
1v 465-13 ne (London . Britiah Museum (Natural 
History), 1926) 15 

Calkins, Gary N. The Воо, of the Protozoa. 
(London: Bailière, Tindall and Cox, 


“Guide to the 
ent of Ento- 


not* 

Carr-Saunders, A. M. Eugenics. (Home Univer- 
sity Library of Modern Knowledge.) Fcap. 8vo Pp. 
256. (London: Willams and Norgate, Ltd , New York: 
Henry Holt and Co, 1926) 2s 64 net * 


Coudenhove, Hans. My Afncan Neighbours: Man, 
Bird and Beastin Nyasaland. Med. 8vo xiv +245 
125. аа 


(London оза Cape, Ltd., 1926.) 

Crile, George W. А Bipolar Theory of Livin 
cesses. Edited by Amy F Rowland. Demy 8vo. pe 
+ (New York: The Macmillan Co , 1926 ) 213. net.* 

bini, Friedrich. Die Tierwelt Deutschlands und 
der angrenzenden Meerestelle nach ihren Merkmalen und 
nach ihrer Lebensweise  Drntter Teil: Spinnentiere 
oder Arachnoidea. 1 Sp en (Salhaidae) (Jena: 
Gustav Fischer, 1926 ) 3 gold marks. 

Davy, Joseph Burtt. А Manual of the Flowering 
Plants and Ferns of the Transvaal, with Swaziland, South 


Africa. In 4 Parts. Cr 8vo. Part І: Ptendophytz' to 
Bombacacee Pp.271 (London: Longmans, Green and 
Co, Ltd, 1926) 15s. net 


Dennert, E. Гле Intraindividuelle Fluktmerende Varı- 
&bihtat: enə Untersuchung uber die Abanderun pes 
Pflanzenindividuums und die Periodintat der us 


erschemungen. (Botanische Abhandlungen, Heft 9.) Roy 
8vo Pp 1 149. (Jena: Gustav Fischer, 1926) 7 gold 
marks * 

Ellis, Arthur Erskine. British Snails: a Guide to 


the Non-Marine Gastropoda of Great Britain and Ireland, 

Pliocene to Recent Cr 8vo. Pp. 115+ +14 plates. 

Oxford: Clarendon Press; London: niversity 
ess, 1926) Tos. net.* 

Essex Field Club, and others, Members of tho. Essex: 
an Outhne Saentific "Survey ; ; including Geology, Botany 
and Zoology Prepared on the Occasion of the Congress 
of the South-Eastern Union of Scientific Societies at 
Colchester. Edited by С. E. Hutchings. Demy 8vo 
Pp 133+4 plates (Colchester: Benham and Co, Ltd, 
3s net.* 

Fishery Board for Scotland. Salmon Fisheries, 1926, 
No. 1: The Sea Trout of the River Ewe and Loch Maree. 

Herbert Nall ap 8vo Pp. 42+4 plates. 
ае апа London M. Stationery Office, 1926 ) 


45. 6d net." 

France, R.H. PlantsasInventors (Cosmos Library ) 
Cr. svo Pp. 64 pondon: Simpkin, Marshall and Со, 
os gan 1s ne 

dt, ходы Die Ga tung 
е а [OCT und ókologischer ehe 
( ren tg Sup Roy 8vo 

8+4 Tafeln ena: UNS 
marks * 

Goebel, Е. von. Wilhelm Hofmeister- the Work and 
Lıfe of a Nineteenth Century Botanist With Bio- 
graphical Supplement ру by Frau Ganrzenmuller. Trans- 
lated into Enghsh by H M Bower and edited botanically 
by F. О. Bower. (Ray Society Volume (No rrr) for 


Iv + 


ischer, 1926.) 6 gold 


2 d. 102 8vo. Pp.xi4202 (London: Dulau and 


1926) 12s 6d.net* 

Gurwitsch, Alexander. Das Problem der Zelliteilung 
phymologisch Betrachtet (Monographien aus dem Gesamt- 
gebiet der Physiologie der Pflanzen und der Tiere, Band 
ir.) Demy 8vo Рр. vu+221. (Berlin: Јанов Springer, 
1926) 16 50 gold marks * 

‚ E., and Winkler, H., Herausgegeben von 
Die Pflanzenareale. Sammlung kartographischer Darstel- 
lungen von Verbreitungsbezirken der lebenden und fosmlen 
Unter Mit- 


Dm 
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viti 
wirkung von Ludwig Diels und С. Samuelsson 1 Reihe, 
Heft 1. Large gto Pp in+ryt+io Karten (Jena: 


Gustav Fischer, 1926) 7 50 gold marks * 

НПИ, A. W., Ductu ot consiio Index Kewonss 
Plantarum Phanerogamarum Supplementum Sextum 
Nomina et Synonyma Omnium Generum et Specierum ab 
imto anni мрссссхуг usque ad finem anni MDCCCCXX 
nonnulla etiam antea edita complectens Roy. 4to. Pp 


ui--222. (Oxford: Clarendon , London: Oxford 
University Press, 1926.) 70s. net.* 
Hopkins, Isaac. tical Beekeepi the 
Sixth tion of the ** Australaman Bee Manual" Cr 8vo. 
хуп +288 (Melbourne, Auckland and London: 
tcombe and Tombs, Ltd., 1926) 7s 6d net 
Interdepartmental Committee on Crabs and 


Lobsters. Report on Lobsters: being an Interim Report 
ee the Interdepartmental Committee appointed by the 

of Agriculture and Fisheries and the Secretary 
for Scotland to enquire into the Crab and Lobster Fisheries. 
Roy. 8vo. . 34. (London: Н M. Statonery Office, 
1926.) 2s net * 

Jackson, Sir Frederick J. Notes on the Game Birds 
of Kenya and Uganda (including the Sand-Grouse, Pigeons, 
Snrpe, Bustards, Geese and Ducks) Roy. 8vo Рр xv+ 
258. (London: Williams and Norgate, Ltd, 1926) 25s net 

Kirby, W. Е. Butterflies and Moths: in Romance 


and Reality. Demy 8vo. Pp 178.-(London. The 
Sheldon Press, 1926 ў 75 6d. net 
Krüger, Paul. Tierphysiologsche Übungen. Sup 


Roy. 8vo. Pp. xxxv +518. (Berlin: Gebruder Born- 


traeger, 1926.) 30 gold marks.* 
Kükenthal, wut i rundet уоп. Handbuch der 


Zoologio: eine Na chte der Stamme des Tier- 
reiches Herausgegeben. von Thilo Krumbach. Vierter 
Band. Progoneata, Chilopoda, Insecta Erste Lief 
Demy 4to. 128 lin und Leipng: Walter de 
Gruyter und Co, 1926) 13 gold marks.* 

bauer, K., Herausgegeben von Handbuch der 
Pflanzenanatomie Lieferung 15. Abteilung 2, Teil 2. 
Pteridophyten und Antho һутеп Bandg. abnorme 
Dickenwachstum. Von H. er. Sup.Roy 8vo. Pp. 


хи +273 (Berlin: Gebruder Borntraeger, 1926) 19 50 
gold marks." 
Miehe, Hugo. Das Archiplasma : Betrachtungen uber 


die tion des Pflanzenkorpers Roy 8vo Pp vi 
+92 (Jena: Gustav Fischer, coe gold marks * 

Ministry of Agriculture and iaheries. Fishery 
Inv tons, Series 2, Vol 9, No І, 1926 . The Plankton 
of a PES ee Imp 8vo Pp 35+2 plates. 
(London: Н M Stationery Office, 1926) 5s. net.* 

Morris, Morris. Man created during Descent. at 
the Beginning of the New Stone Age, that is, not more 
than about five or seven doxen Centunes ago Cr 8vo. 
35 6d net. 

agement 
(London 
s. 64 net 


of a Trout Fishery Fcap 8vo. I24 
George Rou e and Sons, Ltd., 192 

Pearse, A. S. Animal Ecology c w-Hil Pub- 

licatıona in the Zoological Sciences ) ed 8vo Рр іх+ 
17. (New York: McGraw-Hil Book Co , Inc ; London: 
cGraw-Hill Publishing Co., Ltd , 1926.) 20s net* 

Philips, John C. A Natural History of the Ducks 
Volume 4: Fuhguhne (concluded), Oxyurins, Mergemet- 
tine and Merginm. Roy «to . X1 +489 +32 plates 
(London: Longmans, Green and Co, Ltd, 1926.) 
2105. net. 

Roule, L. L'histoire de la nature vivante d'après 
l'oeuvre des grands naturalistes francais Tome 3: Cuvier 
ot la science de la nature. Pott 8vo. Рр. 248 (Pans: 
Ernest Flammarion, 1926.) 9 fiancs. 

Sampson, Sir George Е. Deocrptions of new Genera 
and Species of Lepidoptera Phalenz of the Subfamily 
Noctums (Noctuide) in the British Museum (Natural 
History). y 8vo. Pp 1у +641. (Londen. Bntsh 
Museum (Natural History), 1936 ) 20s.* 

Schaxel, Julius, Horansgegoban уоп Abhandlungen 
xur theoretischen Biologie eft 23° Morphod $ 
ein Einblick in die Gesetze der o ischen tung an 
Hand von nmentellen Ergebnissen.. Von Paul Weiss 
Roy. 8vo. . 43. (Berlin: Gebrider Borntraeger, 
1926.) 2.70 gold marks.* 





Schiffner, Victor. Die Exis unde der Vorgango 
der Zellbildung und Zellteilung. Gedanken aus dem 
Gebioto der exakten Biologio pius Gustav Fischer, 
1920) 5 gold marks. 

8 pley, Bit Arthur E., Edited Ьу; asmsted by Scott, 
Hugh. e Fauna of British India, including Ceylon and 
Burma (Published under the Authority of the Secretary: 
of State for India in Council ) Coleoptera : Chrysomelida 
Chiysomehns and Haltiama). Med. 8ус, Pp. xiv +442 

odon: Taylor and Francs, Calcutta: Thacker, 
pink and Co.; Bombay: Thacker and Co, Ltd, 1926 ) 
255 * 

Stapf, O., Edited b Curtis’s Botanical Maganne 
(Published for the Royal Horticultural Society, London.) 
Vol т5 (1925), Part ко . 8vo Pp 45 +plates 
9093-9104 (London: d Quaritch, Ltd, 1926) 
17s 6d net * 

Theobald, Fred. V. The Plant Lice or Aphidid® of 


Great Bntain. Vol т Demy 8vo Pp іх +372. 

(London Headley Bros, 1926.) 25s." 

Thomeon, J. Arthur. eredity Fifth edition, 
Рр. x1v+542. (London: 


thoroughly revised. Med. 8vo 
John Murray, 1926) 21s. net 


Horticulture: Forestry: Agriculture 


Adametr, Leopold. Lehrbuch der allgemeinen Tier- 
rucht. Pp. 472. (Wien und Berhn: Juhus Springer, 
1926) 27 gold marks. Ga 
ent of Scientific and Industrial Research : 
Forest Products Research Technical Paper No 1: The 
Movement of Moisture, with reference to Timber Seasoning. 


By S. T. C. Stillwell. Cr. 4to. .iv+29. (London: 
Н M. Stationery Office, 1926.) 1s 6d, net.* 

Forestry Commission. Bulletin No 7° The Silver 
Fir Chermes By К. Neil Roy 8vo 
27+9 plates. (London: Н М Stationery Office, 1926 ) 
rs. 6d net.* 


Gait, A. S. The Principles and Practice of Hort- 
culture. (Text-Books on Agriculture) Cr 8vo.. 
vin +240 (ondon ; Unıvemıty Tutonal Press, Ltd, 

* 


1926) 35 

‚ John, Every Man his own Gardener 
Fcap 8vo xi +237 +13 plates (London. Hodder 
and Stoughton, Ltd , 1926 ) net * 

International Institute of Agriculture, Rome. The 
Cotton Growing Countries, Present and Potential Pro- 
duction, Trade, Consumption GL дію ЕР: xxxvi 
+317. (London. P 5 King and Son, Ltd., 1926) 
125 6d. net * 

Jones, David T.; Duncan, Joseph F.; Conacher, 
Н. M., and Scott, W. R. Rural Scotland dunrng the 
War. With an Appendix b u P. Day, апа an Intro- 
duchon by W R Ett “fe licationg of the Carnegie 
Endowment for International Peace, Division of Economics 
and History: Economic and Social History of the World 
War, British Series.) Roy 8vo. Pp хуі +311. (London 
Oxford Univermty Preas, New Haven, Conn . Yale 
Univermty Press, 1926) 125. 64 net." 

Rothamsted Conferences. 2: The Culture and 
Manunng of Fodder Crops; being the Report of a Con- 
ference held at Rothamsted on March 30th, 1926, under 
the Chairmanship of the Rt Hon Lord Bledisloe With 
Contnbubons by Sir John Russell, W. A. C^ Carr, J С 


Brown,C Heigham, ete Demy8vo Рр 40 (London: 
Ernest Benn, Ltd , 1926 Is 6d net.* 
Stoklasa, Julius. dbuch der tiophysikalischen 


und biochemschen Durchforschung des Bodens Unter 
Mitwieknng von Ernst Gustav Doerell Roy 8vo. Pp 
812. (Berlin: Paul Parey, 1930} 34 goid marks 

Toovey, T. W. Commer ultry Ferming a 
Description of the Evolutionary Progress of the King’s 
Langley Poultry Farm and its Management Fourth edi- 
tion, enlarged Cr 8vo. Pp vin+151 (London: 
Crosby Lockwood and Son, 1926.) 6s. net. ` 

Weaver, John E. Root Development of Field Crops 

cGraw-Hill Pubhcations in tho Agricultural and 


tanical Sciences) Med. 8vo. Pp, xu +291 (Now 
York: McGraw-Hill Book Co., Inc. ; London: McGraw- 
Hill Publishing Co., Ltd., 1926.) 15s. net * 


Supplement to“ Nature,” July 31, 1926 ix 


H 





' Philosophy : Psychology 

Ament, W. The Mind of the Child: a Comparative 
History of Life. (Cosmos Library.) Cr. 8vo. Pp. 78 
(London: Simpkin, Marshall and Co., Ltd, 1926.) 1s. net 

Banch,B. DieIdee. 8vo. Pp. vuit270. (Leipzig: 
Emmanuel Reinicke, 1926.) 9 gold marks. 

Bourdon, B. vicarie СӘ. (Exbliothéque de Philo- 

vo Рр 388. із: 


sophie contemporaine.) Féhx 
Alcan, 1926) 30 francs. zu i TN 

Delacroix, Henri. L’ pèycho ogique de la 
fonction istique: the Жана Lecture, 1926. 
Demy 8vo. .28. (Oxford: Clarendon Press ; London: 


Oxford University Press, 1926.) 2s. net.* 

Driesch, Hans. The Possbulty of Metaphysica : four 
lectures delivered before the University of London in 
March 1924 Cr. 8vo. Pp. 69 (London: The Faith 
Press, Ltd., 1926) 25. 64 net. И 

Edgell, B. Mental Life: an Introduction to Psycho- 
logy. Cr 8vo. Pp. xvi +275. (London: Methuen and 


Co, Ltd , 1926 s. 64 net 
ederigo. L'évolution de la logique. 


Enriques, 

(Bibhothéque de synthèse scientifique) Traduit de 
l'Italien G -Е. Monod-Herzen. Demy 8vo. Рр 204. 
(Paris: Étienne Chiron, 1926.) 15 francs * 

Haslitt, Victoria. Abhity: a logical Study 
Cr 8vo Рр. іж +147 +2 р tes. ndon. Methuen 
and Co, Ltd, 1926) бз. net.* А 
. Howes, Frank. The Borderland of Music and Psycho- 
logy. Cr.8vo Pp.x+ (London: Kegan Paul and 
Co, Ltd ; J Curwen and , Ltd., 1926 ) 6s. net.* 

Hulbert, Н. Н. Rhythm in Feeling, Emotion and 


Facial ression: an Exposition of the Sixth Sense 
Gl. 8vo . 96. (London: Erskine Macdonald, Ltd, 
1926) аз net 

Jones, W. Tudor. Nature, Thought and Personal 


rience Demy 8vo хі +182 (London: 
рате and Norgate, Ltd., 1926) 7s. 6d. пе{.* 

Leeming, Benjamin Christopher. Imagination— 
Mind’s Dominant Power Ex Ст. 8vo Рр. хі +288. 
(New York. M H Schroeder Co., 1926.) 

McDougall, William. An Outline of Abnormal Psy- 
chology Demy 8vo. Pp xvi+572. (London: Methuen 
and Co Ltd, 1926.) 15s net* = 

Montmorency, Hervey de. From Kant to Einstein 


Demy 8vo. Pp. m+39 (Cambridge: W. Heffer and 
Sons, Ltd ; London: Sunpkin, Marshall and Co, Ltd, 
1926) 25 64 net” 


Sorley, W. R. Tradition: the Herbert Spencer 
Lecture delivered at Oxford, 19 May 1926 Demy буо. 
TP 24 (Oxford: Clarendon Press; London: rd 

niversity Press, 1926) 2s. net * 

Stoddard, Lothrop. S«centiíic Humanism. Cr. 8vo. 
Pp 189. (New York and London: Charles Scribuer's 
Sons, 1926) 7s 6d net. E 

Stoops, Johm Dashiell. Ideals of Conduct: an Ex- 
position of Moral Attitudes. Ex. Cr. 8vo Pp. xii +373 
(New York: The Macmillan Co, 1926.) 10s net. 


Taylor, Edward. Wyllys. Psychotherapy: Mental 
Elements in the Treatment of Disease Health 
Talks) GL 8vo. 53 (елше, : Haryard 
Umvermty Press, ndon: Oxf University Press, 


1926) 4s 6d net Е 

Williams, James М. Principles of Social Psychology 
Roy. 8vo. (New York and London. Alfred A Knopf, 
1926) 215 net 


Bacterlology : Hygiene 


Adams, Н . San Science: apphed to Buld- 
ings and Public Works . 8vo. . 200. (London. 
Chapman and Hall, Ltd., 1926.) 8s net. 

Craig, Charles F. A Manual of the Parasitic Protozoa 
of Man. Pp 569 (Philadelphia and London: J В. 
Iappincott and Co, Lt@, 1926) 355. net 


rache. Los fouets et le mouvement des bactáries 
tec) — 8vo. Pe +3 planches. ancy, Pans ct 
trasbourg : Libr er-Levrault, 1926. Ё 


Hackett, J. D. 
Demy 8vo Pp. 508. 
Ltd, 1926) 25s net. 


ealth Maintenance in Industry. 
(London: A. W. Shaw and Co, 


Hammerschmidt, Johann. Serologische Untersuch- 


rs eae Vollstandige Neubearbeitung von P Th 
Mullers «Technik der serodiagnostischen Methoden ” 
8vo. Рр. т +195. (Jena: Gustav Fischer, 1926) 4 gold 
marks 
d'Herelle, F. The Bactenophage and its Behavior. 
Translated by George Н. Smith Med 8vo Pp. xiv + 


629  (Balhmore, Md.: Wiliams and Willans Со; 
London: Baili&re, Tindall and Cox, 1926 ) 36s net.* 
Hope, E. W., and Stallybrass, C. О. Text-book of 


Public Health Ninth edition, revised and enlargod. 
Demy vo Pp 350 (Edinburgh: E andS Livingstono, 
1926) 15s net 

Leonard, W. A. Organization and Admunistration of 
the Public Health Department (Pitman’s Municipal 
Series ) Demy 8vo. Рр AE (London: Sr Isaac 
Pitman and Sons, Ltd., 1926 . ne 

Norton, John F., and Falk, J. S. Laboratory Out- 
lines in Bacteriology and Immunology. 8vo  (Cam- 
bridge: At the University Press, 1926 ) 10s. net. 

elchardt, W. "Unspexifische Immunitat. Коу. 8vo. 

Pp viii--84 (Jena: Gustav Fischer, 1926 ) 4 gold marks 


Medical Sciences 


Achard, Ch. "Troubles des échanges nutritifs: physi- 


olo = pathologie, therapeutique. 2 vols Tomer. 
боб ome2 Рр. 524 ( . Masson et Cie, 1926.) 


IIO francs. 

Arvedson, J. Medical G astics and * in 
General Practice. Transla and edited. by Mina L. 
Dobbie Second edition, revised Cr. 8vo Pp 296 
(London. J and A. Churchill, 1926.) 8s 64 net. 

Blanton, W. B. A Manual of Normal Phymcal Signs. 
8vo. (London.. Henry Kimpton, 1926) 12s. net 

Brundage, Albert H. Manual of Toxicology: a 
Concise Presentation of the Principal Facts relating to 
Poisons, with detailed and descriptive Directions for the 
Treatment of Poisoning, a Table of Doses of the Princi 
and many new Remedies, and varions Statistical Tables. 
Fifteenth edition, illustrated and enlarged. Ex Cr 8vo. 
Pp 443 (New York and London D. Appleton and Co, 
1926) 18s, net ; 

Buckley, J. P. Modern Dontal Materia Medica, 


Pharmaco апа Therapeutics Fifth edition, revised. 
Roy 8vo ndon : uham Hememann, Ltd., 1926) 
30s net. 


Destouches, Louis. La qumine en thérapeutique. 
Feap. 8vo. Pp 138. (Pans. Gaston Doin et Cie, 1926.) 
5 francs 

Duncan-Grant, Sir James. Paints in the Diagnosis 
and Treatment of Tuberculosis and Cancer of the 
Roy. 8vo. (London..H. К. Lewis and Co, Ltd, 1926) 
Is. 64. net 

Elwyn, Herman. Nephnts. 8vo. (London: Н.К, 
Lewis and Co, Ltd., 1926) 215. пе, ~ 

Eppinger, H., und Walxel, P. Die Krankheiten der 
Leber mit Einschluse der tolienaler? Affektionen. 

iagnostiche und therapeutische Irrtumer und deren 

erhutung Innere Medimn, Heft 16.) Roy. 8vo Ы 
E (Lepnug: Georg Thieme, 1926.) 5.70 gold marks. 

edemann, Martin. Krankenbeobachtung: eine 
Anleitung fur Schwestern Zweite, verbesserte A > 
Roy. 8vo. Pp м +87 (Jena: Gustav Fischer, 1926.) 
3 gold marks ` 

-Edwards, John Е. Cancer: it» Control and 
Prevention Gl 8vo. Pp. 98. (Birmingham: Cornish 


Bros, Ltd, 1926) 25 net 

Hernaman-Johnson, Francis. Radiotherapy in 
Relation to General Mediane (Oxford Medical Publica- 
tons) Gl 8vo. Pp aar. (London: Oxford University 
Press, 1926 55. net 

Huntemüller, O., und KHewe, Н. Die Infcktons- 
krankheiten Cr. 8vo. Pp 140. (Munchen: J. Е. 
Lehmann, 1926) 3 50 gold marks. 

Kilduffe, Robert A. А Manual of Clinical Laboratory 
Procedure for the Use of the GenoralPractihoner. Roy. 
8vo. Pp. 287. (London: Henry Kimpton, 1926) 
I25 64 net* d 
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Kolle, W., Herausgegeben von. Arbeiten aus dem 
Staatsinstitut fur experimentelle Therapie und dem Соот 
5 -Hause тп Frankfurt & М.  Begrundet von Pa 

ch. Heft 18: Гле staatliche Prufung der Salvarsan- 
ра te und ihre experimentellen Grun en. Von W. 
, Kole und F. ld. Roy. 8vo Рр. 46. (Jena: 

Gustav Fischer, 1926.) 3 gold marks 

Lawrence, К. D. The Diabetic Life: its Control by 
Diet and Insulin Second revised edition. Demy 8vo. 
Pp.175. (London: J.and A Churchill, 1926.) 7s. 64d net. 

che, R., et Policard, A. Les Јётпез de la 
physiologie normale et pathologique de Гоз. 8уо. Рр 
229. : Masson et Cae, 1920 

Medixinalabteilung der eleitung, Herausge- 
geben von der. Marinehrztliche Pi iE ahrangen: Heft 
7: Die Erkrankungen der Kreislauf e in der Marine 
wahrend des Krieges 1914—1918. Vor Paul Wiens Roy. 
8vo Рр. зт. (Jena: Gustav Fischer, 1926). 120 goli 
marks. ' 

Meyer, Hans H., and Gottlieb, R. imental 
Pharmaco . Roy. 8vo. (Philadelphia and London: 
J. B. Lippincott and Co , Ltd., 1926 ) 35s net. 

Monrad-Krohn, G. H. The Chnical Examination of 
the Nervous System Third edition, revised. Cr 8vo. 


Pp. 217. (London. H К. Lewis and Co., Ltd, 1926.) 
75. 6d net. р i 
Nidergang, F. Les maladies de la bouche en clientéle. 


thologie médicale et ume now icale, thérapeutique ) 

н des Praticons.} Cr.Bvo Рр 213 (Paris: 

Maloine et fils, 1926.) 12 francs. 

Paracelsus’ Samthche Werke. Nach der то bandigen 
Huserschen Gesamtausgabe (1589-1591) rum erstenmal 
in neuzeitliches Рева иеа i клап, Bio- 

hie, Litera und erklarenden Anmerkungen 
rais Non end Авсыйег. Erster Band. Roy. 


8vo. xlviii+zorz. (Jena: Gustav Fischer, 1926 ) 
40 оа marks.- ` 
ascai, C., et Davesne, Jeen. Traitement des 


maladies mentales par les chocs. (Collection Médecine et 
e pratiques.) Cr 8уо. Рр. 184. (Pans: Masson 
et Сів, 1926) 15 francs. . 

Politrer's Text-Book of the Disbases of the Ear. 
Revised and largely rewritten by Milton J. Ballin Sixth 
edition. Roy. буо. Pp xiv+776. (London: Bailliére, 
Tindall and Cox, 1926) 31s. 64. net. 

Riddell, James R. Handbook of Medical Electricity 
and Radiology. Cr. 8vo. ‚256 (Edinburgh: E. and 
S Livingstone, 1926) 8s. 6d. net. Я 

Rieux, J., et Zoeller, C. Traitement des maladies 
infectieuses en clientèle, (Bibliothèque des уло) 
Ст. 8vo. Pp ii+248. (Paris: А oine et fils, 1926 
18 francs , 

Rows, К. G., and Bond, W. E. Epilepsy, а Func- 
tional Mentallliness: its Treatment. Demy vo  Pp.146. 
(London: Н К. Lewis and Co., Ltd., 1926 ) 8s. net. ' 

Schriftleitung des Ko tralblattes, Heraus- 

egeben von der. Jahresbericht uber die gemte inpere 
Medizin und ihre Grenzgebiete. Bibhdgrap ев Jahres- 
register des Kongreeszentralblattes fur die gesamte innere 
Medizin und ihre ida dae Sechster d+ Bericht 
über das Jahr 1923 vo Pp 792. (Berlin: Julius 


5 ‚ 1926 8 gold marks. 

PSmith, ша ohnson. А Medical and Surgical 
Help: for Shupmasters and Officers in the Merchant Navy. 
Sixth edition, revised by Arnold, Chaplin. Demy -8vo 
Рр. 355. (London: Charles Griffin and Co, Ltd, 1926) 
6s. net. 

Sorrel-Dejerine, Mme le Dr. Contribution à l'étude 
des peraplégies pottiques: essal sur l'évolution et le 
rognoetic, basé sur quarante observations puse 
Ro 8vo. Рр. x+401. (Paris: Masson et Cie, 1926) 
49 


ca. 

Stévenin, Henri. La usluche acre cde 
connaissances médicales.) Cr 8vo. Pp. 213. : 
Ernest Flammarion, 1926 ) 7 50 francs. 

Strimpell, Adolf. Lehrbuch der ЅрепеНеп Pathologie 
und Therapie der inneren Krankheiten: fur Studierende 
und Ате  Funfundrwanzigste- volhg neu bearbeitete 
Auflage von Carly Seyfarth. Sup Roy. 8vo Band r. 

хї+8ў2+то Tafeln. Вапа 2. Pp.1x +955 +6 Tafeln 
(Leipzig: F C W. Vogel, 1926) 50 gold marks 


Thomson, Sir StClair. Diseases of the Nose and 
Throat, comprising Affections of the Trachea and (Eso- 
phagus. Third edition, enlarged. Med. 8vo. Pp 960 +24 
plates. (London: Cassell and Co., Ltd, 1926 ) 45s. net 


Uteau, R. Causeries d'urologie. Imp. r6mo 
312. : A. Maloine et fils, 1926.) 16 francs 
‚ Axel, Herausgegeben von Arbeiten aus 
dem Pathologischen Institut der Universitat Helsingfors 


i rs e det-von E. A. Homén Neue Folge. 
1ierter d Dmnttes und vierte Heft Рр 227-458. 
(Jena: Gustav Fischer, 1926) тз gold marks. А 

Wilkinson, W. Camac. Principles of Immunity 
in Tuberculosis. Med. 8vo. Pp. vin 141. (London: 
Nisbet and Co., Ltd, 1926.) ros 64 net. 


Miscellany 


5. 64. net 
; . The Masque of Birds, and other Poems. 
Cr. 8vo. P 62. (London: Selwyn апа Blount, Ltd, 
1926.) 35. 6d. net * : А 

Gamble, Sidney Gomperts. А Practical Treatise on 


Outbreaks of Fire: being a Systematic Study of ther 
Causes and Means of Prevention. Med. 8vo. Pp. хі + 


543. (London: Charles Gnffin and Co., Ltd., 1926.) 
30s. net * 
Hall, Cyril. Triumphs of Invention Cr. 8vo Рр. 


276 (London, Glasgow and Bombay: Blacine and Son, 
Ltd, 1926.) . 3s 64d. net 

Harris, D. Fraser. Life and Science. Popular 
edition. Cr. 8vo. Pp 212. (London: Andrew М $ 
Ltd, 1926) 35. 64. net 

Holmynard,E.J. Science: an Introductory Textbook. 
Cr. 8vo. Pp. x+230. (London and Toronto: J. M. 
Dent and Sons, Ltd., 1926) 4s.^ 

Inge, Very Rev. W. К. Scence and Ultimate Truth : 
Fison Memorial Lecture, 1926, delivered at Guy's Hospital 
Medical School, March 25, 1926 Demy 8vo. . 32 
(London: Longmans, Green and Co., Ltd., 1926 ) per, 
Is not; cloth, 2s net * 

Krebe, Erich. Technisches Worterbuch enthaltend 
die Wich Ausdrucke des Maschinen und Schiffbaues 
Band 2: glsh-Deutsch. (Berlin und Lapmg: Walter 
de Gruyter und Co., 1926 ) 1.50 gold marks 

Kürschners Deutscher ehrten-Kalender auf das 

ahr 1926. Unter redakhoneller Leitung von Hans 
geger, hera. eben von Gerhard Ludtke. Jahrgang 2 

. 2515. (Bern und Leipzig: Walter de eed und 
Со, 1926) 40 gold marks. Š 

Meredith, Capt. G. W.L. Training Horses for Races 
a Handbook for Amateur Beginners Cr 8vo 
хіу +64. (London: Constable and Co., Ltd, 1926.) 
48. 6d. net.* А K 

Monteesus de Ballore, R. de, Issued under the 
Direchon of. Index Generals. the Yeer-Book of 
tbe Univermties, Libraries, Astronomical Observatories, 
Museums, Scientific Institutes, Academies, Learned 
Societies, 1925-1926 Сг. 8vo Рр vi+1708 (Pans: 


“ Editions Spes," 1926 ) N 2 

Oppenheim, Paul. e n&turhche Ordnung der 
Wissenschaften: Grundgesetre der lerchenden Wissen - 
schaftslehre. Roy. 8vo. Pp. viu +28 (Jena: Gustav 
Fischer, 1926 ) 12 gold marks 

Riegel, Robert gar. The Story of the Western 
Railroads. Ex Cr 8vo. ‘Pp xvi+345 (New York. 
The Macmillan Со, 1926 10s 6d nett А 

Smith, J. Russell. dustry and Commerce Now 
edihon Ех. Сг 8vo. Pp.x+769. (London: Constable 
and Co, Ltd,1926) 12s net * ~ 

Trevelyan, rge Macaulay. History of Englan 
8vo. Pp. хх +723. ndon: Longmans, Green 
, Ltd , 1926.) ras. net.* 

Washburne, C. Common Science Сг 8vo 
хш +235. ndon. С. Bell and Sons, Ltd, 1926 ) 3s 

Woo ; Douglas, Done out of tbe Original by 
Piato’s American Republic. o-day and To-morrow 
Seres.) Pott8vo Рр 122. (London Kegan Paul and 
Co, Ltd.; New York: Е Р. Dutton and Co, 1926) 
2s. 6d, net.* А 
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LEWis SCIENTIFIC BOOKS 


& CO. LTD. Complete Sfock of Works and Text-books in all branches 


BOOKSELLERS Ф PUBLISHERS, 


136 GOWER ST,, of General, Technical, and Medical Science. 


Classified List of Scientific, Technical and Industrial Books, post free. 
All books in General Literature also supplied. Periodicals at subecription rates. 


SPECIAL FACILITIBS POR BXBCUTION OF ORDERS FROM ABROAD, 











AND 
24 & 28 Gower Place, 


LONDO N, W.C. 1.- which cam bo forwarded ander the V.D. P. (C. O.D.) system when desired. 
Destnct Railway  Xwahon Square aison ? Bffectwally protective packiag used without charge. 
AI Tube Raíways Warren Street { 149 GOWER STREET 
Telephone Mesma 1073 LARGE 8TOOK OF SKOOND-HAND BOOKS, !f) GOWER STREET 








An illustrated monthly record of An- 
N thropological ficienos, as. net per part, 
20s. & year, post free anywhere. 


Dr. A. HUTCHINSON’S CONTENTS OF AUGUST ISSUE. 


UNIVERSAL GONIOMETER || Er Lem суты ты a 


)—Chagga Time-Reckonin * from 
bora. (Jihwsfratew)—TIhe Sacred ЕСТ до of harga 
F M and Metals in Bottany. (//fustratfed)—Two Bronze Hoards 
For the Examination of Small Orystals and from оаа азе near Debrecren (ЙА Plate 1.7.) —ТЬе Origin of 
Mineral Grains. Mankind. —Ravixws, 


THE ROYAL ANTHROPOLOGICAL INSTITUTE, 
This instrument can be used f of the following purposes :— 
ааа сал medic шу of Meaxarement of Angles 62 Upper Bedford Place, Russell Square, London, W.C.1 
pad ts teh lattes аньана ва E RR UE TERRE E Ашай: 





Asa 
Foe Determinmg Refractive Indices by the Prism Mothod. 
M meralog y. 


For Experimental Work in 
Dascriptres Pamphlet on applrcatien to the Makers: 
JAMES SWIFT & SON Ltd, 
UNIVERSITY OPTICAL WORKS, ` 
81 Tottenham Oourt Rd., London, W. 1. 


OHEMIOAL AND TEOHNIOAL BOOKS 


"WI AM BRYCE, Sciennfic Bookseller, 
54,544 Lothian сз, EDINBURGH. 














BRITISH INDIA 


HAND 
EPISCOPES AND 
EPIDIASCOPES 


No. 1438/11. For the projection of prints, drawings, 
etc. 
No. 1438/7. For the projection of lantern slides in addition 
to opaque cbjects (see illustration). 
Source of illumination : 500 W, (1250 c.p.) lamp with 
reflector, 


Full particulars and Rupes prices of thase and other projection 
apparatus from the SOLE DISTRIBUTORS for BRITISH 
INDIA: 


ADAIR, DUTT & CO. LTD. 


(Incorporated m England) 
А Stephen House, Dalhousie Square East, 
CALCUTTA 
and 174 Hornby Road, Fort, 
BOMBAY 


Head Office : 47 Victoria Street, London, S. W.1, where Government indents may bo sent. 
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| A 
NEW 
OErTLING 


BALANCE 








HOPKIN & WILLIAMS, Ltd. 


16 & 17 Cross St., Hatton Garden, London, E.C.1 


Works : Ilford, Essex. тыла! Holborn айы ard аы i 







The Leeding British House for 
CHEMICAL REAGENTS 
PURE, FINE, AND RARE CHEMICALS 


`` Menufeciurers ај Gusranised. 
Chemical Reagents for Analysis and Research. 


Made sad euppled to standards and 
specifications described m the publication 


* Analytical Reagents : 
Standards and Tests." 


to Compiled by 
EDMUND WHITE, B.Sc. (Lond), Е.С. 
Published by 
HOPKIN & WILLIAMS, LTD. 
NEW EDITION, 1925. 
CLOTH BOUND INTERLEAVED. 
Price 1/6 post free from the Publishers. 



























MICROSCOPES, MICROTOMES 
AND ACCESSORY APPARATUS 







PRICE £16:16:0 


PHYSIOLOGICAL; PSYCHOLOGICAL 
р апа { 


ANTHROPOMETRICAL APPARATUS 





This Balance has been carefully con- 

structed, and has all the essentials 
contained in higher priced instriments. 
Capacity 200 grm. Sensitivity 0-0001 grm. 
Write for our 1926 Catalogue (post 


free) giving particulars of the above 
and all our other Models. 







Catalogues free 
















REPAIRS 


to any make of Microscope 
or Objective and other Scien- 
tific Apparatus а Speciality. 






L. OERTLING LTD. 
88-90 Turnmill Street 
LONDON, E.C.1 


Phone: CLERKENWELL. 1955, 






Estimates submitted 









HAWKSLEY & SONS, LTD. 
83 WIGMORE STREET, LONDON, W.1 
Phone : Mayfair 3859 











EXINMTED Dé GREAT BRITAIN ШҮ EK а Е. CLARK, LTD, XDIXBUXOH. 
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COOKE EQUATORIAL 4!’ 


là' finder electric illumination -for cross 
wires, sliding balance weight latitude ad- 
justment апд azimuth, 2 spirit levels on 


equatorial. head, hour circle 5” diameter, 


graduated on gun-metal, 2 verniers and 
reading by microscopes illuminated, cast 
iron ЗЕ 5 oculars, 50/360, 2 terrestrial 45 

5, solar diagonal; Dawes solar eye- 
ee small camera attachment, rotating 
dome observatory. ` £175:0:0 


NEGRETTI & ZAMBRA 
38 HOLBORN VIADUCT, LONDON, E.C.1 














THE RESEARCH 
FOUNTAIN PEN (Patentea). 


о 2084 free by post. 


еее In parucular the greater E an 


Es which are not present 1n the dip pen and are not present 
in amy other fountam pen. In the first place, the autoeiaticalt 
declines to blot or flood ; и therefore also automa 
or api ink fn the pocket. Used Hk рк Коз ше 

ю b Lor e the 


dowawards ш Eri up. The absence of 
leaking although егеп] and important—is comparatively а 
шпа] matter regard is bad to tbe farreaching results due to tha 


quantity of ink upon the gold 
nib. It is hke а cistern, alwa CET which can nether 


On vital ts of уге absence of blotting and the complete 
continuity а оа cf ioa Коюн Pe тау һә рош 
various observatories all over the world As eir 


difficulties formerly 
soon on page s49 


за ЖИ the ре Dee m oy 
table Testrmony to the same effect may 
of tbe '“ Journal of Scientific Instrumenta" for May 1904. 


A. MUNRO, Fountain Pen Manufacturer, 
248 Corporation Street, BIRMINGHAM. 





GAMBRELL BROS. LTD. 





Wall or Table Galvanometer Moving Сой. 


Established 1898. 


The following are some of our 
standard lines: 
Please send for Lists in which you are interested. 


“G”  Galvanometers, moving coil, pointer and 
reflecting. - 


“ОС” © Onwood ” ы 

"GA" QGalvanometer Accessories, Lamps, 

" А Scales, Universal Shunts, etc. 

«IR батн Inde s Independent ” Plug Contact 

грае Boxes and Wheatstone Bridges, 

“SR” Ngo and igh Исикава t 
tone Heldges, all grades, including Direct 


MERTON ROAD, SOUTHFIELDS, 
London. S.W.18. 


‚ [PUTNEY 3641-2 (Instrument). 
Phones: [дет 9938 (Wireless). 


Radio Sales Dept. for \ 76 VICTORIA ST, 
Wirdess Apparatus! LONDON, S.W.1. 





UNIVERSITY OF LONDON. 
KING'S COLLEGE. 
FAOULTY OF ENGINEERING. 
Complete courses of study, extending over either three oc four ms are 
gu 


а Civil, Mechanical and Electrical Engineering for the eer- 
of the Univeraity of London and for the Diploma and 


eM of the 
The four d in addition to the academic traning, 


Lr practical i traning in works. 


Heads of Departments. 

MECHANICAL ENGINEERING: 

Profeesoc * С. Соок, D.Sc, M I Mech. E., A M.In«t C. E. 

Senior Lecturer : С, А Gxxzvz, BSc, A.M. L Mech E. 
CIVIL ENGINEERING. 

Professor: А. Н. Tauzsox, M.Sc, M.Inst C E. (Dean). 

Senior Lecturer. С Н Losman, D 5с, A M.Inat.C E. 
ELECTRICAL ENGINEERING: 

тоног: ES lox. M. slat EIE 


Lecturer : S Rosexrson, MIE 
MATHEAIATICS 

Professors : S. А. Е. Wurrx, M.A., and А. Е JoLuirrr, M.A’ 
Conmderable extensions have been madoin the Engineering Department. 


These include а additional drawing office, lecture room and laboratory 

for Hydraulscs 5 of р in the Civil and Mechanical 

ments, and rooms, including Wireless Tel y, in the 

us к of th boratones не ovii bate еы of 

equipment e in for of 
teaclung and research. d 


There 1+ а College Hostel and а 
we full informato apply to the 
2 


Athletic Ground. 
FCRETARY, King’s College, Strand, 





BATTERSEA POLYTECHNIC, 
LONDON, S.W.11. 


Principal—-Ropert Н. PICKARD, D.Sc, F.R.S, 


Day Technical College ın preparation ix Polytechnic Diplomas in 
ескш n. aad сенси шопан nal; аша 1 еспе x ) 
emistry, atbematics and or and (Eng. 

Pass and Honours Degrees of the niversity of London. 


pi NE, f College of Domestic pg pen In Ls bgt Se ^ Торе 
HI Noedlework, Dressmalang, dte Desire and MS 
Department of Hygiene and Public Health for the training of Health 
Vuntora, Sanitary inspectors Infant Welfare Workers, "loechers of 
Hygiene, Nuveen: Sister Tutors, etc. 
School of Art and Crafts for training in Drawing and Design, Fashion 
Plate Drawing, Applied Art, atc 


Hostels for Women Students, 


preparation for Univermty of London Degrees m 
Science, Engineecring, and Мос, and Non-degree Courses In Mechanical 
and Edoctrcal Engineering, Mathematics, Physics, Chemistry, Art and 
Craft, Сүт! Service subjects, Domestic Science, Music, and Phywcal 
Training. 
Large Athletic Ground at Merton Abbey, and numerous Athletic Clubs 
Next session begins on September ат. 


lars of ali classes on application to the PzixciPAL. Tele- 


Full particu 
phone BATTERSEA обуз 





Manchester Municipal 
COLLEGE OF TECHNOLOGY. 


А гавра: 

В. MOUAT JONES, D.S.O., М A.(Oxon) 
UNIVERSITY OF MANOHESTER. 
(Faculty of Technology.) 

DEGREE COURSES IN TECHNOLOGY. 


The rres particulars of the courses leading to the Manchester 
qur TUE Sc Tech , AL Se Tech., and Ph.D.) in the Faculty of 
echnology, ш the following Departments 
MECHANICAL ENGINEERING (Prof Окыр%тЕв KITH, 
M B.E., M.Sc. T mk 
LEGTRICAL ENGINEERING (Prot Миша Warkrm, M.A, 


SC 
MUNICIPAL AND SANITARY ENGINEERING (G. 8. 
COLEMAN een 
CHEMICAL TEC морси 


ere (anis Bye ig am Toch- 
> пош, and 

F indy Paper Малы Manniactare, Total] Chemical 
T ‚ Colour- 
Шана», Fi pos Fuels ( "FOL ‚ D.Sc., 
TEXT кшш (Prof. W. E. Moxrox, ud 


а by Тъшгишу, October y. 
Prospectus on application to 
College cf Technology, Manchester. 


EVENOU INSTRUCTION in Bacterio- 


logy, соору and practical choice! and analytical Chemistry, in 
est End laboratory. Write '! ZS8.Z2," cjo DEACON, Fenchurch 
Aroenue, Е C.3. 


to the Rramraax, 
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DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
' RESEARCH. 


JUNIOR ASSISTANTS are wanted at the 


Laboratory 
Candidatas should have a good Honours D 


Natonal a 


LE зп d Suo. 
e ot DUM POR CUT los Civil Service Bon 
£175- y ae жоооп pios Civi us; 
fnrhal pay approx y & E mation provuuon will be made 
under the Federated 5 ey en учет for Univermtes. 
Frotarance will be-givon, oher things boing egual, асау Servich’ шей 
оа must be made on а form to obtamed from the Laboratory, 
must be received by the Dirac гов, Natonal Phyucal Laboratory, 
Teddington, àliddlesex, not later than September 4 


UNIVERSITY OF ABERDEEN. 
LECTURESHIP IN PLANT PHYSIOLOGY. 


lcations are invited for the post of LECTURER IN PLANT 
IOLOGY ın the Department of Botany. The salary proposed ш 
Coh to £450, according 1o ualıfcauoos - 
Applications, together эп gatement of qualifications, sya mE 16 
copes of not more than three testunonials, to be lodged before 
15, 1926, with the SxcgETARY to the Univermty. 
The University, 
Aberdeen 





H. J. BUTCHART, 
Secretary. 





UNIVERSITY COLLEGE, 
~ - NOTTINGHAM. 


DEPARTMENT OF MATHEMATICS. 


The Council invites applications for the position of LECTURER IN 
“MATHEMATICS, idates to bare an Honours Funhe 
paura and form of application, which must be 16t not later than 

nesday, September 14, may be obtiuned from J. Е. SHiueLD, Rexistra: 





BIRKBECK COLLEGE 
UNIES ОЕ LONDON). 


per annum. 


sgh Beans Hali. Fetter Lape 





Standard Exhibition Naturkundliches 
Hetmatmuseum Lelprg, Lortzmgst 3. Evolution of thle fhnt 
noplements from шапу countries, For каје’ Apply to Dr. О. HAuszz, 
emar, Elrabethstr rr 


WANTED.—Microscope, 
object glass. Also genera] apparatus, for 
OMPAMY, Ipswich. 





* oil immersion 
Send details to Tux 
КОМА ү 


KING'S PATENT AGENCY LTD. 146a 


Queen Victoria Stroet, Е.С. 4. Advice handbook free, 40 years’ refs. 








OHEMIOAL AND TEOHNIOAL BOOKS 
We carry а very атре stock, Бош Second-hand and New m all departments of 


саа quote the best tones 


M BRYCE, Scientific Bookseller, 
54.54. Lothian Street, EDINBURGH. 


Wren for 











Just Issued 
from the Natural History Department of 
DULAU & GOMPANY LTD. 


54-56 Margaret St, Cavendish Square, London, W,1 
CATALOGUE No. 1431 
PHYTO-PATHOLOGY AND HORTICULTURE. 
Past fres on » oguest. 


SCIENTIFIC. BOOKS 


AND PERIODIOALS 
Including the Publications of the Learned Societies, 
ON SALE BY 


WHELDON & WESLEY Ltd. 


2, 3, & 4 ARTHUR 8T., NEW OXFORD ST., LONDON, W.02 
Classified Catalogues sent post free, Books Purchased, 
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Spencer Portable Microscope 
















| B.D.H. CHEMICALS 


FOR RESEARCH AND ANALYSIS 





The case takes the Instrument апа 
complete equipment, including a 
mechanical stage and camera lucida. 
АП metal case. Total weight, 
with lenses otc, 9$ Ibs 

















MICROTOMES 
MICROSCOPE LAMPS | pera 
PHYSIOLOGICAL re ‘ à 
e 4 APPARATUS BRIT оп арфИсейнок. 
ЕТС. . 
Tho ciosod caso THE BRITISH DRUG HOUSES, LTD. 
. Catalogues free Makors of Fine Chemicals, 
HAWKSLEY & SONS Lr». Graham St, City Road, London, №1. 


83 Wigmore Street, London, W.1. 


WINKEL-ZEISS =: рй 


+ MICROSCOPES 


FOR CLINICAL, LABORATORY 
AND STUDENT PURPOSES. 


Chemical Works: Wharf Road, London, N.1. 















BRITISH INDIA 










Full descriptive lists and Rupes prices 
from the SOLE DISTRIBUTORS 
FOR BRITISH INDIA: ~ 


ADAIR, DUTT & CO. LTD. 
(Incorporated m England) 
Stephen House, 

Dalhousie Square East, 


CALCUTTA 


Head Office: 47 Victoria Street, Бадаа 5.17.1, where Government indents may be sent. 
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BALANCE 


PRICE £16: 16:0 © 


This: Balance has been carefully con- 


structed, and has all the essentials 


contained in higher priced instruments. 
Capacity 200 апп. Sensitivity 0-0001 grm. 
Write for our 1926 Catalogue (post 


free) giving particulars of the above 
and all our other Models. 


L. OERTLING LTD. 
88-90 Turnmill Street 
LONDON, E.C.1 


Phone: CLERKENWELL 1959. 














August 28, 1926 


с — 
HOPKIN & WILLIAMS, Ltd. 


жанс бна вана 


The Leading British House for 
CHEMICAL REAGENTS 
а FINE, AND RARE CHEMICALS 


Шао d Синана 
Chemical Reagents for Analysis and Research; 


Nis жой repris Matar ecd 
wpedócatone described in the publication 


* Analytical Reagents : 
Standards and Tests.” 





' Compiled by 
EDMUND WHITE, B.S. (Lond), ЕЛ.С. 
Published: by « 
HOPKIN & WILLIAMS, LTD. 
NEW EDITION, 1925. 
CLOTH BOUND. INTERLEAVED. 
Price 1/6 post free from the Publishers. 











Max Kohl A.G. 

^». Chemnitz А1 (Germany) 
Manufacturers of 

Physical Apparatus 


Laboratory Furniture 
Induction Coils Oil Air Pumps 
^. Experimental Switchboards 

Projection Apparatus 











Tuning Forks with Sliding Weights 
Special Lists on request 
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Recent Scientific and Technical Books. 
Volumes siarked with an asterish have been receiosd at‘ NATURE” Office. 


Mathematics: Mechanics: Physics 


Bagchi, Haridas. А Course of Geometrical Analysis. 
Roy. 8vo. Pp. хі +562. (Calcutta: Chuckervertty, 
Chatterji and Co, Ltd, 1926.) 20 rupees.* 

Ballard, P. B. Fundamental Arithmetic. Cr. 8vo. 
Pupil's Book 2. Pp Paper, 104; Варо cloth, rs 
^ Teacher's Book 2, with Notes and Answers 
Pupil's Book 3 15 ad. (London: University of A d 
Press, Ltd , 1926.) 

Bardet, Jacques. Atlas de spectres d’arc: tableaux 
d'analyse pour les recherches spectrochimiques. Gl 4to. 
Pp 75 t5 planches. (Paris. Geston Doin et Cle, 1926 ) 

cs * 


Born, Max. Probleme der Atomd Erster 
Те]: Die Struktur des Atoms; Zweiter Те]: Die Gitter- 
theone' des festen Zustandes. Dreissig Vorlesungen, 

ehalten im Wintersemester 1925-26, am Massachusetts 
rtt of Technology. Demy 8vo. Pp  viii4 183. 
ат Springer, 1926.) 10.50 gold marks,* 
Formules Stokiennes. (Mémorial des sciences 
Morel Fascicule 16.) Roy. 8vo. Рр. іу +60 
(Paris : Gauthier-Villars et Cie, 1926 I2 francs.* 

Department of Scientific and Industrial Research : 
Building Reeearch. Technical No 3: The Per- 
meabilhty of Portland Cement Pete By W Н. 
Glanville. Roy. 8vo Рр. vi+s50. (London: НМ. 
Statonery Office, 1926 ) тї. 64. net.* 

Durell, Clement V., and Fawdry, R. C. Arithmetic. 
Parts 3 and 4. Cr. Bvo. Рр. ix-4157-369 4 xxi-xl 

ndon: G. Pe ana Sons, Ltd., 1926.) th or without 
An Intro- 


‚ 23 

Durell, Clement V., and Wright, R. M. 
duction to the Calculus. (Cambridge Mathematical Seriee.) 
Cr. 8vo Pp. vü-cgr--xi (London: С. Bell and Sons, 


Н 
ranck und Jordan, P. von Quanten- 
durch Stbese {сш дег Materie in Finzel- 


dirst tu В DE 8vo. qoid a ҮШ +3 312. 
Geiger, H., rp e кап, Hotamgegeben von: 


Handbuch der Phymk Band rr. Anwendung der Thermo- 


dynamik. Redigért von Е. Thirring. Sup. Roy. $vo. 
. vli + 5t al 50 gold marks. Band 22 p Elektronen, 
a Ine, Redigert von H. Geiger. Sop: Roy. 
Pp S Ае аваа Band 2 
Sup. Roy. 8vo. ва 
ИС marks. pecia: үш» спеве. 192 X d 
janfranceechi, С. Terza 


edizione. Demy 8vo. ipM ae (Roma: 1 Univermta 


npe 1926.) 

; W. D. Mechanics and Applied Mathematics : 
Statics-Dynamics-Hydrostatics. Part2: Apphed Mathe- 
matics. Cr буо. Pp. n +248. (London: Umveraity 


of London Pro, Ltd., 192 
Howard, H. E. ану € Course in General 


Mathematics. Cr. 8vo. Book І. Pp уш +135 15. 4d. 
Book 2. Pp. vil +r 15.64 Book 3. Рр. viii 4 176. 
ts 9d. Teacher's ok І. Pp. x+79. 2s. 6d net. 
Teacher’s Book 2. Pp х+89. 2s net Teacher's 
Book 3. - x+96. 25. 6d. net. (London: Oxford 
University 


, 192 
Kaye, G. W. а. бай Laby, Т. Н. Tables of Physical 
апа emical Constants: and some Mathematical Functions. 
Pith edition. Roy 8vo. Pp. EE (London: Long- 
mans, Green aud Co, Ltd., 1926 ) 


: Ka ‚Н. Tabelle der nptinien der Linienrpektra 
aller (Ben: Duce rdnet Cr. 


Pp. 
vii 4- 198. uh gera ) acus * 

Р Беа rk Een of the Theory of 
prem Functions Notes of Lectures delivered 1n the 

niversity of Cambridge, 192 Second (revised) edition. 
Demy 8vo. Pp уп+бо. (Cambridge : W. Heffer and 
Sons, Tita; London : Siman. Marshall and Co., Ltd., 
1926.) 43. '6d. net * 

Loney, 8. L. Solutions of the Examples in a Treatise 
on Dynamics of a Particle and of Rigid 
8vo. Pp vi+24o. (Cambridge: 
Press, 1926.) 178. 6d. net.* 


Lehrbuch der technischen Physik, 


Zweiter Teil: Mechanik rbumlicher Gebilde. Zweite, voll- 
stindig neubearbeitete Auflage. 8vo, Рр. 302. (Berlin : 
Julus Springer, 1926) 21 gold marks 

McKay, Herbert ve Arithmetic Tests. Cr. 

Pp. 32+8. Fourth Year Pp.32+8. 

Fifth Year. Pp. p* Suth Year. Pp 32 +8. Seventh 
32+ (London: Oxford Univermty Press, 

ithout Answers, paper, 34 each; imp th, sd. 
each; with Answers, ра: 41d. each ; Hmp cloth, 6{4. each. 

Mair, David ge. Fourfold metry : реш 
Сео of the Four-Dimenmonal Wor 
. vii +183. (London: Methuen and Co, 

. 6d. net * 

Mines Пан Safety in Mines Research Board. 

No 22: А. Method for the Determination of the 
Velocity of Detonation over Short Lengths of Explosive. 
By E. Jones. Roy 8vo. Pp'ar. (London: HM. 
Stationery Office, 1926.) 94 net.* 

Research Department, Woolwich. RD Report, 
No 63: Part 1, Description and Discussion of the Air 
Disturbance round Bullets in Free Fhght Roy. 8vo 
Pp. 24-9 plates (London: HM. Stationery Office, 


1925. Rober 4s net* 
, Maria M., and сора, Julia T. Analytic 
' Second edition. Cr. Bvo Pp xli+261 (New 


voi. ohn Wiley and Sons, Inc.; London: Chapman а and 
Hall, Ltd , 1926.) gs. net.” 

Roe, F. Percy. Practical Mathematics: Guide to 
First-Class and Special Certificates. (Army Educational 
Series.) Cr. 8vo Pp. xvil--20r. (London: Gale and 
dest Ltd., 1926) 6s 6d. net 

ling, R., and others Modern Mathematics: an 
entary Co шве. Cr. 8vo (London, Calcutta and 
Seine? He d Harrap and Co, Ltd., 1926) 3s 64d. ; 
with REN 

Seitz, A Seep Fraunhofer und sein Optischos 
Institut Demy Bvo. Ppi 1v +118 +6 Tafeln. [Berhn : 
Juhus Springer, 1926 ) ld marks * 

Siddons, A. W., and Ta es, R. T. Practical Geo- 
thetry : based on the various Geometry Books by Godfroy 
and ddons., eCr.8vo. Pp x+264 (Cambridge: 
At the University ‚ 1926) 45.* 

Siddons, A. W., and Hughes, R. T. Theoretical 
Geometry :. based on the various Geometry Books by 
Godfrey and Siddons. e Cr 8vo. Pp. xvi-173. 
(Cambridge: At the University Press, 1926) 3: * 

Valiron, G. Théorie générale dee séries de Dirichlet. 

émorial des sciences mathématiques, Fasclcule 17.) 

оу. 8vo. Рр іу +56. (Pans: Gauthier-Villars et Cio, 
1926) 12 francs.* 

Walah, John W. T. Photometry. Roy 


8vo 


xxvii--505. (London: Constable and Co., Jd. 192 ) 
4os net* 
Washburn, Edward `W., Editor-in-Chief. Inter- 


natonal Critical Tables of Numerical Га, Foyda, 
Chemi and Technology. Prepared under the Auspices 
of tin ternational Reeearch Council and the National 
Academy of Sciences, by the National Research Council 
of the United States of America. (Published for s 
National Research Council.) In vols Demy 
Vol i. Pp xx+415. (New York: McGraw-Hill Book 
Inc.; London: McGraw-Hill Publishing Со, Ltd, 1926.) 
Sold in sets only, 12 dollars per vol.* 

Wien, W., und Harm, d Herategogoben von. 
Handbuch der Experimen yuk. 1: Мева- 
Methoden und Mo Tochnik, von Ludwig Holborn 
Technik des ents, von Ernst von Angerer Sup. 
Roy 8уо. Рр. хх +484. (Leipzig: Akademische Verlags- 

gosellechaft m.b.H., 1926.) 42 gold marks.* . 

Woods, Frederick 8. Advanced Calculus: a Course 
arranged with Special Reference to the Needs of Students of 
Applied Mathematics. Med. 8vo. Рр. іх +397 (Boston, 
New York and London. Ginn and Co., 1926) 213. net.* 

Zaremba, Stanisias. La logique des mathématques. 

émorial des sciences mathématiques, Fascicule 15) 

oy. 8vo. Pp іу +52. а. Gauthier-Villars et Cle, 
1926.) xa franca.* 
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Engineering 


Bacon, Admiral Sir Reginald. A Simple Guide to 

. Wireless : for all those kcu Knowledge oi Electucity 

is Child-like. Cr. 8vo. 132. (London: Mills and 
Boon, Ltd, 1926.) 35 625 net. 

Archibald. rt Aviation 


Fleming, J. A. 
Memories of an Electrical : 
(London: Iliffe and Sons, Lu 1926.) 

‘Goldreich, А. Н. Die Boden 
И und deren Emfluss anf die Tageso 

22 50 gold marks 


(Berlin: Julius Sprin , 1926.) 
aoyo A as ip to Sea: a Chronological 


Account of p^ em of Merchant Ships from the 
La of the Keel Plate to the Tnal Trip. Demy 8vo 
Pp. 2 (Glasgow: J. Brown and Son, Ltd., 1926.) 
тоз. 6d. net. 

Jones, Bernard E., Edited by. The Practical Wire- 
‘ less Data Book: containing in Simple Form the Essential 


Cr. 4to. 
15s net: 
en ım Kohlen- 
ache. Pp 


Facts, Fi and Formuls rela to the Demgn and 
Construction of Wireless Recel Apparatus malsur 
Wireless Half-Crown Series ) Cr. 8vo Рр 144. ndon: 
Cassell and Co., Ltd, 1926 ) as. 6d. net." 


Каша, R. J., and Robinson, I. V. Condensing Plant : 
a Complete Treatise on the Principles and Details of 
Construction of Modern Steam Condensing eod нышы 
fot ers, Users and Students. (The 


Series ) my 8yo Рр. xu +400 (London : PS aac 
prenan and Sois, Ltd., 1926) 30s. net * , 
Перац Die Staumauern, Theorie und wirtschaft- 


ME : mit besonderer Berucksich der 
Чуен und nng ansgafahrter u- 
werke. 4to Рр. ҮШ DLE (Berhn: Julius Springer, 
ГОА 375 59 коа ти 
FBerichte des Versuchsfeldes fur 
ne an der Techniscl .n Hochschule, 
о. 8: Die Untersuchung an8 d ‚ет Dreharbeit 
(Berlin: Julius S er, I92 12 gold marks. 
Cet. Eds. Manchan de fur hemiker. Pp. 
i . (Braunschweig: Friedr. Vieweg und Sohn 
A-G., 1926) 19 gold marks. 
Lacoin, М. Cours de moteurs а combustion interne 
Livre 1: Puiseance fóurnie par le combustible. Sixiéme 
рано. Pp. 338. (Pans: Léon Eyrolles, 1926.) 25 


Linley, C. M. Recent in Engineering 
duction Cheap edition. дос Pp. 340. (London: 
Erneet Benn, pl 1926. net. 

Maurer, P. 
cité et de Е ind elles. 
эт], (Pans: Gauthier-Viliars et Сї 

er, С. W. Erich, Herausgegeben von. 
zeug- Typonschan. Tal 2: Omnibussee, Nutz- 
iip AN a CE (Dresden : V Deutsche 
Motor Zer G mb H., 1926 ) 2 gold mar 
ent: Safety in Mines Research Board 
: A Method of Tra the Dust uced 
A 8vo. 
H.M Sta dere 


Pp. 18+2 plates (London: Totoo, 
1926.) 6d nét.* 
Mollier, Richard. Neue Tabellen und e fur 


Wamerdampi Vierte, durchgesehene und erganzte Auf- 
lage. 429 Pp. 25. (Berlin: Juhus Springer, 1926) 
2 PE d marks. 

onkhouse, Allan. Electrical Insulating Materials: 
a Complete Treatise on the Preperation, Properties and 
Characteristics of the Materials used for Electrical Insula- 
tion, with a Full Deecription of the Methods of Testing. 

e Specialists’ Series) Demy 8vo Рр. xvi+392. 
ndon: Sir Isaac Pitman and Sons, Ltd., 1926) 21s 


Motor Cycles and How to Them  Twenty- 


. fourth edition. Cr. 8vo Pp 320. don: Iliffe and 
Sons, Ltd , 1926.) 2s. 64. net. 
Ott, L. A. aseerm bei Wasserkraftanlagen. 


(München : Richard Pflaum Verlag A.G., 1926.) 








Rankine, William J. M. A Manual of Civic 


. With corrections and additions W i. 
Cr. 8vo. Pp. 839. (ondon: Charles Griffin and Co, 
Ltd., 1926.) 16s. net, 


Robinson, Ernest H. Perfect Broadcast Reception. 
(Amateur Wireless Half-Crown Senes.) Cr.8vo. Pp. 142. 
(London: Cassell and Co, Ltd, 1926 ) 2s. 6d. net. 

LH Frang, Bau und Berechnun der Verbrennungs- 
Aago. Py E E (Berhn : E Tali Mieres 

Pp. 128 +3 us 
у 3 бо gold marks. . 
„уз J. The Efficient Boiler House: a 
‘Practical Treatise for the Guidance of Boiler House 
Operators. Cr. pen Pp. 143. (London: Crosby Lock- 


wood and Son, 1 ne 
Oo dence de télégraphie et ые. 


Veaux, M. 
hone sans fil phe L Рр. 390. 
30 francs. 


yrolles, 1926.) 


Chemistry Т Chemical Industry 


Alexander, Jerome, Collected and edited by. Colloid 
Chemistry: Theoretical and Applied By Selected Con- 
tributors. VoL x: Theory and Methods. Med 8vo.' 
Pp. 974. (New York: The Chemical Catalog Со, Inc., 
1926) 14.50 dollars.* 

Bentley, Arthur Owen. А Text-book of Н 
for Pharmaceutical Students and Apprentices. With a 


section on some Biological Aspects of , by 
Н S. Holden. Demy8vo Pp.550 (London ёге, 
Tindall and Cox, 1926.) 155. net. 
Binz, Arthur. es Praktikum fur 
mit Berucksichtigung Sp Technologie. Zweite vo 
beitete Auflage. Mi e (Berlin und Leipxig 
ter de с und ca? 192 5 gold marks. 
Mirum Karl. Die Fette ud Ole. (Sammlung 
Goschen, Band 335.) Dritto neubearbeitete Auflage Pe 
128. (Berlin und psig: Walter de Gruyter und Co, 
I 50 gold marks 


rges. Aur liquide, oxygène, azote, дах 
сао Р реше (Pera: Li revisée et mise à jour Roy. 
Pp. 424, Libr. Dunod, 1926.) 38 40 francs. 

ШР; P., et S лды. G., Pubhés . VI» 
Congrés International de Pho phie, Paris, 29 juln- 
4 juillet 1925. Décisions, p verbaux, rapports et 
mémoires. Roy.8vo. Pp. VL S48, E16 planches 
Soaété fran de umi Tw 1926) * 

Collins, 8. Hoare, edington, George. 
Products. ray ien Chemistry Seres) Demy 8vo 
Pp xia (London:  Baillére, Tindall and Сох, 
1926) тоз 6d. net * 

Department of Scientific and Industrial Research : 
Fuel Research. Technical Paper No. 15: Carbonisation 
of Coal in Continuous Vertical Retorts. “ Holmside " 
- | (Durham) Coal with Experiments on the Production of 

Gas of h Calorific Value. Roy 8vo. wiv +45. 
(London: Н.М. Stationery Office, 1926.) 1s 3d net.* 

Dixon, Doris. Chemi Revision Notes for & First 
Examination. Cr. 8vo. Рр. 138 (London : Edward 
Amold and Co, 1926) 35 

Elsdon, С. р: ө Chemistry and Exammaton of 
Edible Fats and Ойл, their Substrtutes and Adulterants. 
Roy. 8vo. Pp жх +521. (London: Ernest Benn, Ltd, 
1926.) 455. net * 

Gardner, Willam. Chemical Synonyms and Trade 
Names: a Dictionary and Commercial Handbook. Third 
edition, revised and much uch enlarged Roy. 8vo. Рр. wi+ 
355 (Lond: (London: Crosby-Lockwood and Son, 1926.) 30s. net.* 

namm, Hellmut. Die Fettstoffe in der Leder- 
industrie nographien aus бып reto We der Fett- 
Chemie, Teil 6.) Pp. d una rm : Wissenschaft- 
liche Vorlagagesellachaft 1926.) 45 gold marks 

Goldberg,E. Laformation de l'image photographique: 
considérations photométri jue et spnsitométriques Ta- 
duit sur la deuxiéme édition allemande par.L. Lobel et 
L-P Clerc СІ 8vo. Pp. 196. (Paris: Paul Montel, 


1926, ‚Ноу francs 
рое J. Simple Qualitative Analysıs. Being 
Practical Chemistry." (Bell’s Natural Science 
us] ce 8vo. ‚ vill 257-295. (London: G. Bell 


апа Sons, Ltd., 1946. rg.* 
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Ineson, W. I. Gas Works Laboratory Handbook. 
Demy 8vo. Pp 183. (London: J. and A. Churchill, 
1926.) 95. 6d net 


Jaquet, Emanuel. Theorie der Adsorption von Gasen 
ortschntte der Chemie, Ph 


ymk und pei cen 
e, Band 18, Ней 7, Serie B) Рр. 56. (Berhn: 
Gebruder Born er, 1926.) 5 gold marks. 
Jenaer akad e Reden. Herausgegeben von dem 
joweihgen Rektor Дет, Univermtat. Heft 2: Goethe, 
Grossherzog Carl August und die Chemie in Jena. Rede, 
gehalten zur Feier der akademischen Ereisverteilung am 
19 Jum 1926 von Alexander Gutbier. Mit einem neu 
anfgofundonan Boef Dobereners an Goethe. Roy. 8vo. 
vi +66 +3 Tafeln (Jena: Gustav Fischer, 1926) 

2. old mar Ы 
ег, Sigmund. Ink Manufacture, including Writ- 


ing, Copying, Li c, Mark Stamping, Typewriter 
and Laundry Inks. ега d enlarged English 
edition. Revised and com with t the seventh German 


edition by C. Ainsworth Mitchell Cr 8vo. Рр. vm+212 
(London: Scott, Greenwood and Son, 1926.) 7s. 6d. net. 
Lowy, Alexander, and Baldwin, Wilmur Е. A 
Laboratory Book of Elementary Organic Chemustry. 
to (New York: John Wiley and Sons, Inc.; London: 
bapman and Hall, Ltd, 1926 ) 15s. net. 

Lhdecke, Carl. Die. Wachse und Wachs 
ographien aus dem Gebiete der Fett-Chemie, Teil 7 ) 
161 tuttgart:  Wissenschaftliche УогйрвровеП. 

m b.H., 1926) 12 gold marks 

. The Modern Soap and Detergent 


Industry, ‘including Glycerol Manufacture: a Complete 
Practical Treatise on the Manufacture of Laundry, Toilet, 
Pharmacentical, Textile, Abrasive, Scouring and Powdered 


Soaps; also Detergent Compositions and Soap Substitutes 
of kinds, inclu Analyses of Raw Materials, Modern 
Patents and Literature, Recent Machinery and Processes, 
together with numerous Practical Recipes, and Lay-out of 
Modern Soap Factones In 3 vols ol 3: The Manu- 
facture of Glycerol. е у the Index to the Complete 
Work) Roy 8vo Mad ey t +57. 
(London: Crosby Lockwood and Son, 1926) 303. net * 
Mines Department: Safety іп Mines Research Board. 
ale No. ot: The Татаной of Hrodanp by Momentary 


т, by S. Wals and V. Wheeler ; 
Part 2, byw Rintoul and A. С. White Roy. 8vo Pp 
18. (London : H M. Státionery Office, 1926.) 9d. net. 


Ministry of адо and Fisheries. Power 
Alcohol Production : роп & Report to the Minister of 
Senci tme. and Fisheries of the Departmental Committee 

Быш him in connection with the Manufacture of 
hol de for er Purposes from n, Sagar Beet. Roy. 8vo. 

Я ü trg munus Н.М. Stationery Office, 1926.) 

net. 

Molinari, ‘Ettore. Chimie générale et industrielle 
Quatriéme édition revue eta tés. Traduit del’itahen 
per B de Viviès et Amic. Tome 5: Chimie 
organique, série forménique (suite), série d) ique. Roy. 
Bvo 7793. (Pans: Libr. Dunod, 192 


Noyes, William Albert. Organic Che Demy 


Bvo Рр xix+677.. (New York: Henry Holt and Co, 
1926.) 3 50 dollars.* 
Noyes, William Albert. Organic Chemistry for g 


Laboratory. Fifth edition, revised an E ЕР 
xiv +329 коп, Pa.: The о g Co, 
4 do 

eimer,Carl. Die Fermenteund ihre Wirkungen 
Nebst einem Sonderkaprtel : Ph he Chemie und 
Kinetik, von Richard Kuhn — Funfte vollig neu bearbeitete 
Auflage. Sup' Roy. 8vo. lae ir. Рр. 1569-1744 
17.10 gold marks. Lieferung 12 1745- 1871. 17 45 
gold marks. (Leipzig: Georg Thieme, 1926).* 


Rideal, Eric Keighti An Introduction to Surface 
Chemistry. Demy 8vq. жш +336 | (Cambridge: At 
the Univermty Preas, 1926 ) 18s. net.* 


Rideal, Samuel. Glue and Glue Testing. Third 
edition, revised and od by Н. B. Stocks. Demy 8vo. 
Pp. vin+264. (London: Scott, Greenwood and Son, 


1926.) 125. 64. net. 
Rosenmund, К. W. EHilfabuch жог d Wien: б der 
qualitativen Analyse. und Wi Than 


und Schwarzenberg, ор 4 40 gold mar. 


Schlebl, К. Warmewirtschaft in der Zuckerindustne, 
ee und Warmewirtschaft in E1nxeldarstellungen, 
2.) Pp Xxvic1i74. (Dresden und Leipzig: Theodor 
Steinkopff, 1926) то gold marks 
Searle, Alfred B. Cement, Concrete рпа Brcks 
oe of Industrial Chemistry.) Second edition. 
y 8vo Pp.x1+441. (London: Constable and Co., 


Ltd, 1926) 24s. net.* 

Serger, Н. N ttelchemisches Taschenbuch : 
Kurze Anlestung zur Untersuch und Begutachtung von 
Nahrungs, Genusemitteln ims brauchsgegenstanden. 
Zweite verbesserte Auflage. Рр. 144. (Тариф: Curt 
Kabitrsch; 1926 ) 5 gold marks. 

es : guide de la gazdification 
de sous-produits. Traduit de 


'Trenkler,R. Les 
avec ou вапз réc 
l'allemand par Н. n. opine ne techorgue:) Вуо, 
ма (Pans: Payot et 1926.) 50 cs. 
ch, Hermann; Uber die Be chkeit der elektro- 
eee Ionen. (Fortschritte der Chemie, Physik und 
hysikalischen Chemie, Band 18, Heft 1o, Serie A und В.) 
Bo 56 (Berlin: Gebrider Borntraeger, 1926.) 4.80 
gold marks. 
Vernon, С. G. An Introduction to Chemistry. Cr. 
8vo. Pp 276. (London, Calcutta and Sydney: George 
G Harrapand Lo ГА, тоб] 45. 6d. 


29 Отена £ Inzonano di mercoologia ө di 
ыр edixione. Vol 4: Senapa- 

duced а о: Ulrico Hoepli, 1926.) 
Wagner, е Herstellung von re, 


pha pei Buttersaure, Citronensaure und ure 
In a den  (Chem.-Techn. Bibliothek, Bande 382 und 
383) Band т. 6 gold marks. Band 2. 3 gold marks, 
(Wien und Lepzig: A. Hartlebens Verlag, 1926 ) 
Waite, Arfhur Edward. ‘The Secret Tradition in 
: its Development and Ена Roy 8vo. 
itat, (London: Kegan Paul and Co., Ltd. ; 
ew York: А. клор 1926) Iss. net.* 
Wentxel, Friedrich e photographisch-chemische) 
DRM ortschritte der chemischen.. Technologie, 
IO. (Dreeden und Leipzig: Theodor 
Steinko à UE 18 50 gold marks. Р 
Winderlich, Rudolf. buch der Chemie fur hohere 
Lehranstalten. Tel 2: Oberstufe. Zweite durchgeeehene 
Auflage. Pp 3oo. (Braunsch : Friedr. MS und 
Sohn A -G., 1926.). 7.20 gold шаг 


Technology ' 


Bennetts, J. Н. Builders’ Standard Adminstration 
and Practice. Cr 8vo Рр. 139. (London: Crosby 
Lockwood and Son, 1926 ) . 6d net. 

Firth and Sons, Ltd., thes. The Development of 
Stainless Steel: its Properties and Uses, a Text- 
book of Data collected from In tions in the Research 
Laboratories and in the Works of Thos Firth and Sons, 
Ltd. Pp m+82. (Sheffield: Thos Firth and Sons, Ltd., 
1926.) ros. 6d net - 

Gates, Philip: The Brass Founders’ and Finishers’ 
Manual Cr. 8vo. Pp. int (London: Crosby Lock- 


wood and Son, 1926.) MT а der dfi У 
ologie extilveredelung. 


Heermann, Paul. 
Zweite, verbesserte Auflage. 8vo. Pp.xi--655. (Berhn: 
33 Jp marka, 


o 
Meade, Ж. E. Po it» Composition, 


Raw Materials, Maes Testing and Analysis 
edition. хі +707. (Easton, Pa.: The Chemical 
Publishing Со, 1926.) то dollars. 

Naske, Carl. $e eee und Mahl- 
anlagen. (Chem. Technologie in Fi ungen.) 
Vierte erweiterte Auflage. Рр. 375. (Lelpmg: Otto 
Spamer, 1926) 33 gold marks. . 

Schimpke, P., und Horn, Hans A. Praktisches 
Handbuch der gesamten Schweisstechnik. Zweiter Band: 
Elektrische Schweisstechnik. Рр. 208 +20 Tafeln. (Berlin: 
Julus Springer, 1926.) 13.50 о gold marks. . 

Schuchardt, Gustav zur Kenntnis der 
Fabnkation und рз Е von Kohlenelektroden. 
Pp. 17 +2 Tafeln. (Hallea S.: Wilhelm Knapp, 1926 ) 
1.50 gold mar 


Alterung dea. gebarteten Stahles: Physikehsche und 
motallogra) Untersuchungen  8vo. Pp. 81+12 
Hn: Julius Springer, 1926.) 7.50 gold marks. 
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Astronomy 
Boodin, John Elof. Cosmic Evolution: Outhnes of 
Cosmic Idealism. Ex. Cr. 8vo Рр. 484. (New York: 


15s net 
The Wonder and the Glory of the 
. 221 +16 plates. (London: Ernest 
6d net * 
Les amas globulaires d'ótoiles et 
T. relations dans i 


8vo 142. : 

Gauthier-Villars et Cie, 1926.) He о 

Proctor, Mary. Legends of the Sun and Moon. Сг. 

8vo Рр. 159 (London, Calcutta and Sydney: George 
С. Harrap and Co., Ltd., 1926.) 1s 34* 


Meteorology: Geophysics 


мшшту : Meteorological Office. Professional 
Nome. No o Velocity Equivalents of the Beaufort 
Scale В C Simpson. О. 273d) Roy буо. 
Pp. 24. dondon: Н M Statonery Office, 1926 ) 94. net.* 
Ambronn, Richard. Methoden der angewandten Geo- 
phymk. (Wissenschaftliche Forschungsberichte, Natur- 
wissenschaftliche Reihe, Band 15) Med. 8vo. Pp. xii + 
(Dresden und Leipzig : Theodor Steinkopff, 2525) 
old marks.* 
ess, Victor F. Die elektnusche Leitfahigkeit der 


n. 


Atmosphare und ihre Ursachen. (Sammlung Vieweg, 
Hefte 84-85) Demy 8vo. . vii +174. (Braunschweig: 
Friedr. Vieweg und Sohn А.-С, 1926 ) 8 50 gold marks.* 

А Geology : Mineralogy 

Davison, Е.Н. Handbook of Cornish Geolo, 
Svo. ; 106. (Penzance: Royal Geological 

dp. UN The U кн 

Garrod, D. A. E. e Upper lithic 

Britain. Demy 8vo Pp. 211 +3 2 


Clarendon Pres; London: Oxford 
1926) ros. 64 net.* 

Haddock, М. Н. The Location of Mineral Fields: 
Modern Procedure in the Investigation of Mineral Areas 
and the Subsequent Venfication of their Extent, etc. 
ore. Manuals) Cr.8vo Рр vil+295. (London: 

Kriger, Rast, un Son, 1926) 9s 64. net.* 

ger, Karl, und Poschardt, О. R. Die Erdol- 
wirtschaft der Welt. "Tello 1 und 2. .494. (Stuttgart: 
E. Schweizerbartsche Verlagsbuchhandlung (Erwin Nageli) 
G m.b.H., 1926.) 30 gold marks. 

Lecointre, Georges. Recherches Bolcmquee dans la 
Meseta marocaine  8vo. Pp 155+18planches (Pans: 
Emile Larose, 1926.) 35 francs. 

Pompeck], J. F., und Huene, Fr. Freiherr von, 
Hera ben von Geologische und tologische 
Abhandlungen Neue Folge, Band 15 (der ganzen Reihe 
Band 19), Heft 2: Vollstandige Osteologie eines Plateo- 
sauriden aus dem schwabischen Keuper Von s v Huene 
(Jena: Gustav Fischer, 1926 ) Зо pold mar 

Th en Geologischen тен EREE 
und vom Thuringischen Geologischen Verein, Heraus- 

ben von der Beitrage тит Geologie von Thurmgen. 
Drittes ttes Heft. (Jena! Gustav Fischer, 1926 ) 3 gold marks. 


е Press, 


Geography: Travel 

Baugban, B. E. Arthur's Pase and the Otira Gorge 
Ex. Cr. 8vo. .67. (Auckland, Melbourne and London: 
Whitcombe and Tombe, Ltd, 1926.) 25. net. 

Bournemouth. А Pictonal and Descriptive Guide to 
Bournemouth, Poole, Christchurch, the Avon Valley, 
Salsbury and the New Forest. Fifteenth edition revised. 
GL 8vo Рр. 176. (London: Ward, Lock and Co., Ltd., 


New 
Zealand: Country and People, with an Historical Outline. 
Demy 4to. Pp. 58. (Au d, Melbourne and London : 
Whitcombe and Tombs, Ltd., 1926.) ae 6d. net. 

Darlington, Ralph, Edited by. Жог Hand- 
books: Switzerland. Part 1: ontreux and 
Lake of Geneva. Part 2: dh and the Engadine. 
Part 3: St. Montz, Davos and Pontresina. phe c 8vo. 
(London: Simplan, Marshall and Co, Ltd., ) 25. 
net each. 


*Cr. gto. Pp. 32 


(Pic- 


Debraye, Henry. Touraine and its Chateaux 
ture Guides) Pott 4to Pp 156 (London: The 
Medici Society, 1926) 7s. 6d. net 

Dugmore, г А. Radclyffe. The Vast Sudan 


R t Demy 8vo. Pp. 312. (London and Bristol: 


J. W. Arrowsmith, Ltd , 1926. s. 6d net 
Farrar, Rev. С. F. od Бета: the Town of 


Sir Wilham Harper, John Bunyan and John Howard the 
Philanthro Post 4to Ep. хуі +289 (Bedford: 
Е. К. Нос o; London! Simpkin, Marshal and Co, 
Ltd., 1926) 215. net 

Ferriman, Z. Duckett. East and West of Hellespont: 
Memories of Years. Med. 8vo. Pp 320 (London. 


Jonathan Cape, 1926.) net 
Fletcher, С. R. L. A Handy Guide to Oxford. 
Cr 8vo (London: Oxford University 


Revised edition. 
Press, 1926 ) 1s. net 

Fletcher, J. Brunsdon. The Murray Valley ` a 
Three Thousand Mile Run. Cr. 8vo. (Sydney: Angus and 
Robertson, Ltd ; London: Australian Book Co., 1926 ) 
3s. 64. net 

Freeston, Charles L. The Alps for the Motonst. 
Poet 8vo. Рр. 188 +8 maps (London: Cassell and Co, 
Ltd, 1915) 75 6d. net. 

Егу, G. Сесіі. A Text-book of Geography Sixth 
edition, Сг 8vo Pp xxiv--527 +16 maps (London: 
University Tutonal Press, Ltd, 1926 ) 6s 6d. 

Godlee, Sir Rickman J. A. Village on the Thames : 
Whitchurch, Yesterday and To-day. Ex Cr. 8vo. A 
283. (London: George Allen and Unwin, Ltd, 1920.) 


. Northern Lights and Southern 
Pp 220. (London: Chapman and 
12s 64. net. 
ton's Junior Superi уе Geo 
of the ritish Isles. Second edition. ds 
(Exeter: A. Wheaton and Co, Ltd, 192 
Hannan, Thomas. The Beautiful ay of bot. with 


d 


y 
A E о h France and Italy, 16 ©, 
Eos icon dris Pp. trou +216. (London: 


Hakluyt Ede 1926.) 25s. net. 

Lucas, E. V. A Wanderer in London. Twenty-sixth 
edition, revised Cr. 8vo. . 296. (London: Methuen 
and Co., Ltd, 1926.) тоз. 6d. net. 


MacGregor, Alasdair Alpin. Over the Sea to Skye: 
or, Ramb in &n Elfin Cr. 8vo Pp хюу+353. 
(London and Edinburgh. W. &nd R Chambers, Ltd., 


1926.) 7s. 6d. net. 
's Ma Exercise Book. Book Ar. 
don: Macmillan and Co., Ltd, 
1926 ) 


Mekcadfo- Shaw, Gertrude E. hsh Caravanners 


in the Wild West: the Old Pióneers' Trail Med. 8vo. 
Pp. vili + (Edinburgh and London: W. Blackwood 
and Sons, Tid, 1926) ars.net ` 


Ministry of Agriculture and Fisheries: Fishery 
Inveshgations, Series 2, Vol. 9, No. 3, 1926: The Water 


Movements in the Southern North See. Part 2: The 
Bottom Currents. Ву J. №. Carruthers Imp. 8vo. Pp 
14s. net.* 


тї ndon: Н M Statlonery Office, 1926 

холу, Е. V. River Thames from Source to Mouth. 
Med. 8vo. Pp 1i 125316 plates; (London. Methuen 
and Co , Ltd., l 1926.) тбз 

Morton, Н . London. (The Little Guides.) Pott 
8vo Pp. іх +239. (London: Moethuen and Co., Ltd., 
1926) 55. net 

Mothersole, Jossie. Czechoslovakia, the Land of 
an Unconquerable Ideal Roy. 8vo. Pp xx +296. 
(London : а Lane, The Bodiey Head, Ltd., 1926) 
T8s. net. 


Rawnsley, Willingham Franglin. Highways and 


Byways in colnshire. (Highways and Byways Series ) 
Pocket edition. Fcap. 8vo. Рр. Jonta (London : 
Macmillan and Co, td ,I926.) Cloth, 6s net; leather, 
7s 6d net. 

Roberts, Kenneth L. Flonda. Demy 8vo ok 

ew York and London: Harper and Dnm т. 
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ырк e CREE 20 Mortimer Street, London, W.1 





Particulars post /res, or Sample 8 Л. by 8 Л. for Ф. 


WINDOLITE (Dept. M), 179/185 Great Portland St., 
LONDON, W.1. 
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THE DRIVERSITY OF LIVERPOOL. 
DEPARTMENT- OF INDUSTRIAL OHEMISTRY. 
(Oils, Fats and Waxes.) 

Campbell Brown Professer—T,. P. HiLprrcH, D.Sc. 


This newly-established Department provides facilities 
for post-graduation students to undertake, and to receive 
training 10, research in the field of oils, fats and waxes 
and subjects connected therewith. 


The NEXT SESSION COMMENCES on 
OCTOBER 7, 1926, and Prospectuses .and details as to 
fees may be obtained on application to the REGISTRÀR, 
The University of Liverpool. ў 

EDWARD CAREY, Registrar. 





UNIVERSITY OF MANCHESTER. 
PHYBIOS DEPARTMENT. 


Full particulars of the Lectures and abest Ail ia EI 





APPOINTMENTS BOARD OF THE IMPERIAL COLLEGE OF 
SOIENOE AND TECHNOLOGY, > 
> SOUTH KENSINGTON, S.W.7. 
EMPLOYERS 


ere ipi peas +5 Chemical Technology, 
Mire Dei dcs renin чыл 


Mechanics, an 


MINISTRY OF AGRICULTURE 
AND FISHERIES. 
Apphcatioos аге mvited for an intment as ASSISTANT (Auseuma) 
HU IE ry E d а 
annum, ring to а maximum of 





430 annum, plus Civil Service 
us rn each case. Бе DoD as Фаш 3, тоб, ou feto is 
Irr: annum, on £ soo, per annum, 
a еа е be Honsurs uates of British Univermtios and 
have mince uating, at east two yoarv especially of 
work in Botany or of research work in one or mare of the 
botanical subjects .—M. » Ecology, Systematic 
Botany. Candidates must also produce evidence of ability to translate 
from French and 


Candidates mius Ба jerien Пе аде Ога and за са October (i 
may deduct from their actual апу time during 

^a Forces диги tho te war. Preference will 
wants. i 

o application will be considered unless it has been received , the 


Манну of ture and Fraberses on the form on or before 
October 4, 1 Forms of licabon and copies of the Regulations 
be obtamed the Secretary, Minlatry of Agriculture and Fisheries, 
то Whitehall Place, Lon І. 





able to teach tica, Chemnary, Physics and Botany to abou 
unior Local standard. Ability to teach elementary Sarveyi would 
an additional! qualification., Further Information 


Ap Waka te from the Secretary, С.А. (№.), Boni of 
Фо Landes, AW Tat of jm rni apres 
UNIVERSITY COLLEGE, 


NOTTINGHAM, 
DEPARTMENT OF MATHEMATIOS. 





MATHEMATICS; 
lars and form of application, which must be ret not jater than 
neay, September 14, may be obtained from J. E. Ѕнгыкір, Registrar. 





UNION OF SOUTH AFRICA. 
WITWATERSRAND TECHNICAL INSTITUTE. , 


Applications are invited for the vacancy f the HEAD OF THE 
DEPARTMENT OF CHEMISTRY. bi т 


= Saramr, £450-£25- plus Local “Allowance, which, m the 
case of married brings the total omoluments from 516 to тб 
ТЬе inital salary will be fixed accordmg to the exuung „q Еа. 
ванае he appetit срца 
ожыккт.— 2ppointinent be made subject to the conditions 
of service laid down in the Union Higher Education which 
be mspected in this office. Е а oe 
QuALIFICATIONS.—Applcanta must be 





UNIVERSITY OF DURHAM 
(ARMSTRONG COLLEGB), 
NEWCASTLE-UPON-TYNE. 
ADVISER IN AGRIOULTURAL OHEMISTRY. 
The Council of College invites applications for thenbove 
under Grade IIL 
: i a ie eder ыш of the Ministry of Agneulture 


be not later than October 1 with the undersigned, whom 
further may nel o 
. Y. T. GREIG, Ragistrar, 
1 Armstrong College. : 





BIRKBECK COLLEGE 

(UNIVERSITY OF LONDON). 

The Governors invite applicatons foc а PART-TIME LECTURE- 
SHIP in the Department of Mathematica, 

Further particulars and forms of a 





THE NATIONAL INSTITUTE OF 
. POULTRY HUSBANDRY. 
APPOINTMENT OF DIRECTOR. 


Applications are invited for the above post. Scientific training and 
practical experienco 

Particulars on a to tbe PriwciraL, Harper Adams Agricultural 
Collega, Newport, 





London 
laboratory Another be amalgamated 
“*Z.T.589," c/o Dzacows, Fenchurch Avenue, R.C.3. 





TRANSLATIONS of Scientific Subjects, 
from German, French, Rneman and Polish, айю Scenca tare 
resoarch, at moderate prices. Box 4, со Nature Office. 





B.Sc., 1st class honours Botany (Mycolo, 


subsidiary Chemistry, я rosearch experience, desires 
accept а small salary. es ac eal eg eR d 





A. P. THURSTON, DeSc., F.R.Ae.S,, 
Patent Agont, 3*9 Н шн Hoson, W.C.r. 
РЪобе : Holborn 2542. Patents, Trade Marks and Designs. 





KING'S PATENT AGENCY LTD. цба 


Queen Victoria Street, Ю.С... Advice handbook free, 40 years’ refs. 


Supplement, to “ Nature,” 

























SPECIAL _ 
RESEARCH 
CHEMICALS 
1926 


An enlarged List of BOOTS’ 
RESEARCH -CHEMICALS 
has been prepared because 
of the rapid expansion of 
this important side of our 
activities. : 

More than 1000 Chemicals 
are included, and over 80% 


of them are made in our 
own laboratories. 


Letters of appreciation re- ` 
_ceived, and the extension 
of our business, indicate 
that the guaranteed purity 
of our products has become 
widely known. 





FOR NEW LIST WRITE 
TO WHOLESALE SALES 
DEPARTMENT 


BOOTS PURE DRUG 
COMPANY LIMITED 


Manufacturing Chemists and 
Makers of Fine Chemicals 


NOTTINGHAM 


Telephone : 7000 Nottingham. 
Telegrams : “Drug,” Nottingham. 

















September. 4, 1926 iti 








POCKET 
CALCULATOR 
“accuracy is about four times that of 
the ordinary ten-inch slide rule . . ." 


writes а B.Sc., from Canada. This unsolicited letter 

on to state : “ My estunate is that | have made about у 
thousand calculations with your product. About twenty- 
two thousand hydraulic calculations have been made in the 
last month with a probable error of any one calculation not 
greater than 5/100 of 1%.” 

Otis King Model K for snulaplicaben: div propor- 
tion, percentages. gives, in а on, powers 
and roots—fractional or otherwise—of all numbers without 
limit. 


Price, packed in leather case, 21/- Bleck Careor 1/6 extra), 
post free U.K. 
Write for illustrated and fully descriptive folder. 


CARBIC LIMITED 
(Dept. N), 51 Holborn Viaduct, London, E.C.1. 
Agents ın moet Dewintens and Forsign Countries. 


" POSTLIP ” 
ENGLISH FILTER PAPERS 


Manufactured in 
ANNUALLY INCREASING QUANTITIES 
for upwards of 50 years. 

























Pure Filterings t for Laboratory 
Work and in quantities for all 
industrial purposes. 

Seo Report of TESTS made by The 





EVANS, ADLARD & 60., Lr». 


POSTLIP MILLS, 
WINCHCOMBE, CHELTENHAM, ENGLAND. 





K3 


* 63 Upper Bedford Place, Russell 
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Mow ready. - Third Edition. 
A TEXT-BOOK OF 


EXPERIMENTAL PSYCHOLOGY 


- By CHARLES $, MYERS, M.A., M.D., Se D, PRS, 
‹ and Р. C. BARTLETT, М.А. 


In two parts. Price 166 nat. 
The two parts are also sold Pani, le A 10s Ed ци: 
Part Il, Exercises 40 Figures and Dagars, 72 net. 


ае quat апо ш probably rha most compilata oe 


ы р оку а! logy in пиз ос клу other language: Every 


МА 
зо жей and the о зо concise clear, 

Шошо э well rr and de кл , 
Nature on the Second Edition. 


- Propecia оп application. 


CAMBRIDGE UNIVERSITY PRESS 
Fetter Lane, London, E.C.4 

















‘8 OAT. SCIENCE TEOH 
blshed. Part |: Sets ef Scleuttfic Peciedi- 





1 Part VIII: arr жиш, 
extra. Sotheran memi: mo re- 
біт та таф 


me bing m Kare for A ne boeke аа or sai” 
ATURE. 
Mess. Sotberan always ready to buy libraries or smaller sellos- 
Bier pecie seen берү a a T [т ы? 





being well 





solentiha peciodkeals. 
They mviie к е 
to get. 


HENRY SOTHERAN & 
140 Strand, W.C.3, und AS Ploondilis. V W.1, London. 





MAN Kn шаки Сорау левова of Жр- 
t£hropologl ое, net per part, 
Aa. & your, post free anywhere. 

CONTENTS OF SEPTEMBER ISSUE. z 

ORGINAL ARTICLES : Some Factors in Racial Immunity and ty 

to Disease. (Гилли y—Armlyses of Bronze Lm. and Foundry 


Meal "Traci of the Aryana оа the Middle Dane н 
Ceramic Т. ( 


Father, Mother, Gaui Variatioc end Mutations in Invention. —Ruevucws. 
THE ROYAL ANTHROPOLOGICAL INSTITUTE, 
Square, London, W.C.1 





THE PRECIOUS METALS 
GOLD, PLATINUM, SILVER. 


SPINK & SON, LIMITED 
(By Appommnent) 


17°18 PICCADILLY, LONDON, W.1. 
Batablished 153 years. 


VALUE, PURCHASE or ASSAY the above 
In any form. ^ 
Parcels oan be safely sant by registered post. 


OXYGEN 


And other Gases. 
chet Wc e 


Hydrogen, and in all chief industrial 
The Com dum of une ur 
pat of det four million cuble fest per day. d 
Special Terms ewoted to the, Trade, 
PA eimi dr and full particulars om application to the Head 
the Company— 
THE BRITISH OXYGEN CO., Ltd., 
ANGEL ROAD, UPPER EDMONTON, 
LONDON, N.18. 5 









uction 
mr Oni 















ADLARD &SON 


& WEST NEWMAN 


LIMITED 


SCIENCE PRINTERS. 
Home and Export, 


23 Bartholomew Оіове, London, &.0.1. 


SCIENTIFIC BOOKS 


AND PERIODIOALS 
Including the Publications of tbe Learned Societies, 
' OM SALE BY 


WHELDON & WESLEY Ltd. 


2, 3, а 4 ARTHUR ST., NEW OXFORD ST., LONDON, W.6.2 
Classified Catalogues sent post free. Hooks Purchased. 


GERMAN BOOKS 
i rum 
W. MULLER, Foreign Bookseller, 


26 Hart Street, Bloomsbury, London, W.C.1 
References m all coantries, 


NATURAL SCIENCE 
© BOOKS AND PERIODICALS 


INCLUDING THE PUBLICATIONS 
OP THE LEARNED SOCIETIES 


CATALOGUES GRATIS LIBRARIES PURCHASED 
BERNARD QUARITCH LTD. 
11 Grafton Street, New Bond Street, London, W.1 


GENERAL DISCUSSIONS OF THE , 
' FARADAY SOCIETY. 





Row, 
xy. to the Soy de be obtained from the 
SxcxxrAxXY, до Great Rossell Street, London, Wie. 


W. OTTWAY & Co. Ltd. 
(Eatabliahed 1840) 
Actual Makers of Astronomical and Terrestrial Telescopes 


STAINLESS STEEL MIRRORS AND FLATS 
for Reflector Telescopes; no silvering required. A 
permanent highly polished surface teed. 

Surplus stock of 14 and 2", go degree REF LEOT- 
Ina PRISMB made from the best Opl gins 

surfaces ; teed highest q re", 
Eye- - 


‘BA 5 О. ‚81 15 0. 

Ай types of Аабтопотаіса! Telescopes, 
pieces, Equatorial Mountings, etc. Pam 
post free on application. 


Orion Works, Ealing, London, М.Б. 


The Subscription and Advertisement Rates 
of NATURE are to be found on p. Ixxix 
of the present issue. 
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|. THE 

IMPROVED 
"PEANDAR FORTINETTE” 
STANDARD BAROMETER 


n 





This Barometer has been designed BORE OF TUBE - :25-inch 


to meet the requirements of 


Chemical Laboratories, Са» 
Works, Private Observers, 
Colleges, etc., for an instrument 
giving exact readings at a 
moderate cost. The Frame, 
which is made of solid drawn 
brass tube, is enamelled black 
and fmished in the very best 
manner, and is mounted on a 
polished oak board, with brackets 
for adjustment, and opal glass 
reflectors behind the scales and 
glass cistern. Each instrument 
is engraved The Improved 
“ Peandar Fortinette” Standard 
Barometer. 


The Scales are engine-divided, 
and engraved on the brass body 
to ‘05 inch and | millimetre, and 
read by the verniers to ‘002 inch `° 
and ‘05 mm., and are protected 


by an air-tight glass cover. 


The Thermometer has both 
Fahrenheit and Centigrade scales, 
and is protected by a metal frame. 


Price, complete ав illustrated, 


£7 7 0 
National Physical Laboratory 
Certificate - £2 2 0 extra. 
Sent Carriage Paid, and safe 
delivery guaranteed, within the 

British Isles, 


2, PASTORELLI & RAPKIN 120. 
46 HATTON GARDEN, LONDON,. E.C.1 


Actual Manufacturers of Barometers, Thermometers, Hygrometers, 
Barographs, Thermographs, Hygrographs, Rain Gauges, Hydrometers, etc. 








PRICE LISTS POST FREE ON APPLICATION. 





Any iusírument sent on approval if desired. 


Telegrame—“ Rapkin. London.” 


ESTABLISHED 1750. 


Telephone—Holborn 1981. 
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MACMILLAN’S NEW AND RECENT BOOKS. 


ICE AGES, RECENT AND ANCIENT. ву.А. Р. COLEMAN, M.A, PhD, F.RS, 


Emeritus Professor of Geology, University of Toronto. With Illustrations and Maps. 8vo. 178. net. 


THE TIMES LITERARY SOPPLEMENT.— Never before has such an array of glacial evidence been so 
skilfully mustered and marshalled. At last scientific workers have before them а graphic, succinct, and inspiring ассоши 
of those wonderful vicissitudes of climate through which the world has passed since dawn of its geological — 
changes which have so profoundly influenced its scenery, and so greatly controlled the development and distribution of its 
plant and animal, including homan, life.” А : 


CRYSTALLINE FORM AND CHEMICAL CONSTITUTION. вул. E. н. TUTTON, 
D.Sc, M.A.(Oxon) F.R.S. Past President of the Mineralogical Society, London; Author of 
“ Crystallography and Practical Crystal Measurement.” With 72 Illustrations. 8vo. тов, 6d. net. 


THE JOURNAL OF EDUCATION.— A book for which the only adjective seems to be ‘enthralling.’ . . . The 
teacher who buys this book for his school science library will probably end by keeping it for himself.” i g 

































THE FAMILIES OF FLOWERING PLANTS. 1. DICOTYLEDONS. Arranged according 
to a New System based on their Probable Phylogeny. By J. HUTCHINSON, F.L.S., Assistant in 
the Herbarium, Royal Botanic Gardens, Kew. With Illustrations by W. E. TREVITHICK and the 
Author. буо, 20s net  KEY.TO THE FAMILIES OF THE DICOTYLEDONS. Reprinted from ** The 
Families of Flowering Plants.” буо. Manilla Cover. 25. net. 








THE PHYSIOLOGY OF THE CONTINUITY OF LIFE. вур. NOEL PATON, M.D., 
B.Sc., LL.D., F.R.S., Regius Professor of Physiology, University of Glasgow. With Ilustretions. 
8vo. 128. net. 7 









EVOLUTION. ву Ј. GRAHAM КЕБЕ, F.R.S., Regius, Professor of Zoology in the University of 
Glasgow. With 2 Plates in colour and 53 Illustrations in the Text. 8vo. 12s, net, 
CONTEMPORARY REVIEW.— Professor Graham Kerr has a charming prose иле; he is a practical field 
naturalist of immense experience ; he knows his own mind, and is not afiaid to express quite bluntly his own views, He 
restates the Darwinian doctrine of natural selection, reinforced by Mendel’s principles of heredity, by the insistence on the 
"utility of particular characteristits amongst animals living freely, and by modern advances in physiological knowledge, with 
great power.” 


















AN INTRODUCTION TO THE THEORY OF INFINITE SERIES. 5; T. J. ra 
BROMWICH, M.A, S&D., F.R.S, Fellow and Lecturer of St. John's College, Cambridge. 
Second Edition Revised with the assistance of T. M. MACROBERT, D.Sc, Lecturer in 
Mathematics in the University of Glasgow. 8уо, 308. net. . 

NATUR E.—'' Not only to the mathematician is the book indispensable ; it is also the best possible guide to any one 

Me on aaa Ае analysis in his work. The second edition will increase the very high reputation gained by 

the 4 


HIGHER MATHEMATICS FOR STUDENTS OF ENGINEERING AND SCIENCE. 
By FREDERICK С. W. BROWN, M.Sc.(London), F.C.P., Senior Mathematical Master, West 
Ham Secondary School Crown 8vo. 10s. 
EDUCATION, —“ унуш in the book is well done. It shows that the author is a mathematical enthusiast and 
is bent on "mathematics in the proper way. . . . Mr. Brown has compiled a book that will be of inestimable service 
to many a teacher. 


















INTERMEDIATE MATHEMATICS (Analysis). By T. S. USHERWOOD, B.Sc, 
"O00 WhEx, A.M.LMech.E., and C. J. A. TRIMBLE, М.А. Crown 8vo. 7s. 6d. 


NATUR E.—*'* The authors of this text-book on mathematics to the intermediate d: standard have already established 
a reputation by their previous works which is fully maintained in the present, The book is well planfied.? 












+." Send for Macaillan’s Classified Catalogue, post free on application. 
. MACMILLAN & CO., LTD., LONDON, W.C.a. 
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IDI SCOV ERYI песси ато стац 
А MONTHLY POPULAR | OF THE 


JOURNAL OF KNOWLEDGE ||| PHILOSOPHICAL MAGAZINE 


Trustees’ Sir J. te Тномѕок, O.M,, FRS, Sr Е. G 
Kzxvow, KCB, FBA, Prof. А. C. Sewarn, Sc.D., 
F.R.S, Prof. В, $. Conway, Litt.D., F.B A. 














AMD 
A free specimen copy of “ Discovery " JOURNAL OF SCIENCE 


will be sent to anyone on request. ЁЁ | conducted by Мг OLIVER JOSEPH LOD4A, De, LLD., PRB; 
a —— р fir JOBHPH JOHN THOMBON, O.M., M.A, Bo.D., FRM; JOHN 
JOLY, M.A., D.BSa, F.R.S., Р.@.В.; RIUHABD TAUNTON FRAN СІЗ 


Contents of the September issue include: 
F.B 8.F.; and WILLIAM FRANCIS, F.L. i, 


WATER MITES. By Sig Атада SHIPLEY, C. B.E., F.R.8. 


THE SLUG PEST: me PROBLEMS AND EXTERMINATION : 
By T. Н. ТАТЫ, М.А. ff DOUBLE NUMBER. (254 pages.) Price 108. 6d. 
SULPHUR BACTERIA AND WATER POLLUTION. 
By Pror. Davin Еше, 0.80. Ё Qa the Condenser-Telepbone. By О. Gxxxw, nd E 
z the y 
COMPOSITION OF THE UPPER AIR. iG. кё. | «есы! у ir теша сҮ Cleo Rarefi 
р On the Theory of the Absorption of X-Rays. Ву Dr. R. А HousToUs. 
Coples of the special July Няир!ге University Number f The Magnetic Stablity of Permanent Magnets Ву Ковкат COCHRANE 
and the August British Assoclation Number, to Gray, M A., D.Se 
which Sir Oliver Lodge contributed, can still be = ion and Resonance Radiation in Excited Helium and the Structure 
obtained, each 1s. 2d. post free. tpe 3889 Line. Ву W. Н. McCuxpv, Ph D. (Plate IX.) 
On the Determmation of the Velocity Constant of а Unimolecular "Re 
аспоп. By E. А. GUGGEKHXIM. 
Illustrated. 1s. Monthly. The Desis of Acoustic Measurements by Reverbaration Methods. By 
Ann becriptio free avis, 
ual Su n тав. 6d. post $ On tho Effect of the of the Catbode on the Glow Discharge Ву 
CUAL ee a ee ee i W. Sriruxwsox, AL 
BENN BROTHERS LTD. E Ths Milner and Debye Theories of Stroog Electrolytes. By Grose 
tree { The Мизег d Debye Theories of Strong Electrolytes, Ву б. Now. 
К ы еп ксн. ишш A А Hag AA (pis 
— On а, Goomatrical Prosonnment of the Constants of an Elastic laterial 
Ву R. Е. Gwrrner, M 
Inten Variations Jap REN Marr R. ]онизом, 
and R. С. Јони B.A., Ph.D. ШОТА х.) I 
Mono ы Cint qud а каас Ыр By Prof 
В. W. Woon, (Plate XL) 





The Fine Structure of Certain Lines and Energy Levels of Cadmium. By 


ANNOUNCEMENT ee 

E ©. Note on some Obeerrations of the Af oe By R. C. 
jouwsox, B.A., Ph D., and Н. С. }кикгив, 

On the Arc Spectrum of Lead. By Naron Kamra Sux, M.Sc. 


: Volume VIII. of The Journal of General жанга m Det Um By Prof. C. G. 


BARKLA, F. 
Physiology will be a memorial to its founder, The Compton Efect and the Кейемюп of X-Rays by Crystals. By Е. J. 
Dr. Jacques Loeb. This volume will contain NA produced by she Pawage of Klecricy through бане. By Sir 
papers by Dr. Loeb's pupils and his associates, On ei MA Refraction In Collokd& By Yxovx BsoaxstAnt. 
together with a portrait and a sketch of his An Ovallographic Study of Anodic Polarization. By V Н. І. Seance, 
A New Method of d a Lominogs Discharge In Gases at very Low 


Preseures By Dr. F. ROSE 


life. The volume will appear simultaneously 
A New Method of obtaining a Lummoas Discharge їп Gases at very Low 
Pressures. "By Е. W irand R. H. DOXALDSON. 


with Volume IX. The publication of this 
The Water-Spark Absorpaon Spectrum of Iron. By А. К, Sur. 


volume began September 18, 1925. ` A New Method of producing а Discharge ш Hydrogen. Ву R. 
WixsrAWLEY Lo», Al.Sc., Ph.D. 


Subscribers to the Journal, and others, may ресей of the Geologii! Беби 
obtain the extra volume by sending their With 6 Plates and numerous Illustrations in the Text. 
subscriptions (pri А ; 
ptions (price 85.00) to - Subscription for 1926, £4, Including alx double aumbers, 


post free to any part of the world. Aay double numbers 
issned beyond six charged extra. 


THE JOURNAL OF GENERAL 
PHYSIOLOGY, FOR BACK NUMBERS APPLY TO THE PUBLISHERS : 


AVENUE A AND 66TH ST. NEW YORK, N.Y. TAYLOR & FRANOIS, 
Red Lion Oourt, Fleet Street, London, £.0.4 


Й 
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Balls, analyses а samp!o of cotton fibres by 
ing them on a collecting surface in 


comparisons can then be made. А full 
description of the Cotton Sorter is given in 
List No. 138- N, which will be sent on request. 


9з 
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ЕТТТ 


СОТТОМ FIBRE ANALYSIS 


is easily and quickly made with a 
CAMBRIDGE COTTON SORTER 





distributing . 
order of their individual lengths : qualitative 


SMU ATU 


CAMBRIDGE 


INSTRUMENT CO ИП 


f ones 45.GROGVENOR PLACE 
[xD uem LONDON, 8. WL 


AMHRICAM COMPANY: 
Cambndge Lastroment Ce. Inc, Gord Central Tecra, New York 
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Pto 
fia: 


“ombodying 
many improve- 
ments over 


existing types "Mh 


2 V. ж; : 


RESET 
REYES 
INT 
dnas 
anap „ы 


1 
: 





The mirror is adjustable in any direction. The crystal 
holder and attachments faciltate the measurements of 
the crystal without. readfustment, and a removable 


SS 


(WSS 


axial line, The graduated circle of 5 inches (12:5 cm.) 
in diameter ıs fitted with a clamp and fine adjustment, 
and the mlvered scale is divided to half degrees, read- 
mg by vernler to minutes of arc. £9 10 0 


J. Н. STEWARD, Ltd. 


боени Pont nonien? babers io the Brinch and Forrgn 


Goversornents, 
408 and 457 Strand, London, W.C.2. 


(БЕМ 





pomter is provided to ensure the adjustment into tbe i 





THE 
MAHLER-COOK 
BOMB CALORIMETER 


; Microtomes, 
Electroecopes, Steam ri RAS Electric Furnaces, etc. 
CHAS. W. COOK & SONS, 
ROYAL HOTEL WORKS, 
ASHBY-DE-LA-ZOUCH, LEICS. 


LONDON STOCKISTS: Messrs. Baird & Tatiock (London) 
Ltd., Cross Street, Hatton Garden, E.C.1. 











PRIXTED IN GREAT KRITAIX EY X. à E. CLARK, LTD, EDIWBUNMGH. 
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J. & А. CHURCHILL 


2 Volumes. 72 Illustrations. 29:38, net. Postage Is. 


THE ATMOSPHERIC NITROGEN INDUSTRY 


WITH SPECIAL CONSIDERATION OF THE PRODUCTION OF AMMONIA AND NITRIC ACID 
Ву DR BRUNO WAESER, Translated by ERNEST FYLEMAN, B.Sc, Ph.D., F.I.C. 


With a FOREWORD by J. F. CROWLEY, D.Sc., В.А. M.I.E.E. 


























50 Illustrations. 108. 6d. net. Postage 6d. 


CHEMISTRY OF THE PROTEINS AND ITS ECONOMIC APPLICATIONS 


By DOROTHY JORDAN LLOYD, M.A., D.Sc., Е.І С. INTRODUCTION by Six Е. б. HOPKINS, F.R.S. 
42 Illustrations, 158. net. Postage 6d. 


THE PREPARATION AND ANALYSIS OF ORGANIC COMPOUNDS 


By J. BERNARD COLEMAN, А R.C Sc., Е.І.С., F.C.S., and FRANCIS ARNALL, Ph. D., M.Sc., F.LC., 
Lecturer in Chemistry, Chelsea Polytechnic, London. 


Nearly Ready. PART I. 


ARNALL AND HODGES' THEORETICAL ORGANIC CHEMISTRY 


38 Illustratons. 12s. 6d. net. Postage 6d. 


RECENT ADVANCES IN BIOCHEMISTRY 1 


By J. PRYDE, B.Sc, M.Sc, Lecturer in Physiological Chemistry, Welsh National School of Medicine. 
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DREAPER’S TEXT-BOOKS OF CHEMICAL BRODMTSEY'8 MECHANICAL PRINCIPLES OF 
ESEARCH AND ENGINEERING THE AEROPLANMH. 1:0 Шов. fis. net Post 6d. 
GIBBB' CLOUDS AWD SMOKES. 104. Өй. net. HALWS SYNTHSTIO ВН OF METALS IN 
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APPLICATIONG., sod Ed. те оч, 7s. 60. net. Post. «d Atomic THeomy. 46 Ши 28. Gd. net. Post sd 


MAXTED'B CATALYTIC HYDROGAWATION AND 
EDUC GN nile oe ee WILEY'S WORKS ON FOODS AND DRINKS 


WILLOWS а HATSOHER’S SUR¥YAON TENSION | Foods and their Adulteration. ard Ed. ır Coloured 


AND SUBFAOGH ENERGY, wd Ба sella бё Өй сч. Plates, 87 Teat-figures. 278. net. Post. gd. 
HATACHER’S INTRO. TO PHYSICS AND Beverages : апа their Kdulteration. With 4» Ilus ZI& 
CHEMISTRY OF COLLOIDB. Ses Acer. 
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GASWORKS LABORATORY HANDBOOK 


By W. I. INESON, Chief Chemist, Bradford Corporation Gas рергә ment, Lecturer in Gas Engineering 
апа Gas Supply, Technical College, dford. 


Revised New Edition, the 11th. 120 Illustrations. 388. net. Postage 9d. 


SUTTON’S VOLUMETRIC ANALYSIS 


By W. І. SUTTON, F.I.C., ete, and А. E. JOHNSON, B.Se.(Lond.), F.LC, ARC ScI., etc. 
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HATSOHSE'S LABORATORY MANUAL OF HATSCHEE'S INTRODUCTION TO THH PHYSICS 
BLEMBMNTARY COLLOID OHHMISTRY AND CHHMISTRY OF COLLOIDS 
“The second rvwtsac edition 12 assured of a wide welcome... . “AM chemists should have a sund general wisa of where modern 


А &kuoicdealre of colloids really Hindi. im the ement such 
Therenghly practical from the frst page to the last, Mr. Hatschol's uidi dieti e Aupfert no de oe 
manual can confidently be røcomsnended to beth teacher and | than ‘ihe study of Air үти буй dock." —ChuxaiCAL TRADE 
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PRACTICAL PHARMACOGNOSY 


*,* Deals with the characteristics, identification amd purity of crwde drugs. 
By T. E WALLIS, B.Sc, F I.C., Ph.C , Lecturer in Botany to the Pharmaceutical Society of Great Britain. 
INTRODUCTION by Рвовиѕѕов Н. С. GREENISH, D&C, F.I.C., F.LS. 


7o Illustrations. 188. net. Postage 6d. 


DAIRY BACTE RIOLOGY . muir ihe Sei ЁтоошганышЬ pner uon Grading and 


By ProF. ORLA JENSEN, D.Ph. Translated by P. S. ARUP, B.Sc., Chief Chemist, English Marganne Works (1919), Ltd. 


London: J. & A. CHURCHILL, 7 Great Marlborough Street, W.1 











LONDON SCHOOL OF HYGIENE 
AND TROPICAL MEDICINE. 


DIVISION OF TROPICAL MEDICINE AND HYGIENE 
(UNIVERSITY OF LONDON). 


Diretor—ANDREW BALFOUR, C B,, C.M.G., LL.D, 
M.D., D.P.H. 


The School is open to folly quabfied Мейса! Practitioner Other 

appurare may be admitted in special сагсишыапсой. 
aro two Courses of Study in oach academic 

in October and Alarch ively. 
inclusive of cxaninanons 
in the Schoo] Examinations 

The ptm consita o! Laboratoty id -Clinical Work, Hygiene, and 
other Lectures and Demonstrations It covers the work required for 
the «ы! Medis оге and part of that required for the 
T Med Re. of Loodon. 

ld from time to time, 

Pest сс ае each of the value of Дао 
and a Wandsworth Scholarship of 4370 per annum, аге a 

Full details аге given in the and Calendar, which may be 
obtained оп application to the 5ксиктАкүҮ of the School, аз Endsleigh 
Gardens, Euston Road, W.C.1. 


BATTERSEA POLYTECHNIC, 
LONDON, S. W.i1. 


Princigal—Ropert Н. РіскАВр, D.Sc, F.R.S. 
Head of Chesisstry Departwent—joskeg Kanyon, D.Sc., F. L.C. 


CHEMICAL ENGINEERING. 


Н. Guvrrras, B.Sc., A.R.C S., M I Chem. E, 
and Н. Hoxrzx, D.Sc., F.I C, A Inst P. 

(September to Easter —5o meetings.) 
Lectures—-Monday, 7.15 to 9-30 Р.М. 
Laboratory— Friday, 7 to 9.45 Р.М. 

Courses commences on September s7, 1926. 

Foo sos. for London, Kent, or M 

io биле а киды Er Босе Graduate abd persous with works 


The syllabus is made to depend on the requirements and 
н of rhe stedets; Aud the facilities Include access to а semi-scale 


Particulars of all classes gratis on applicanon to the PRINCIPAL. 


UNION OF SOUTH AFRICA. 
WITWATERSRAND TEOHNIOAL INSTITUTE. 


Bonae аге invited for the vacancy for tho HEAD OF THE 
DEPARTMENT OF ins pi 
SALAXY.— Laso plus Local Allowance, wh m the 
case of marned o tries wie ea emoloments from £516 to gy 
The initia] salary will be fived according to tho exiting 
tions and experience of the successful applicant 
Еиалокминт —The tment be made subject to the conditions 
of service kud down in the Union Higher Education Act, 1925, which may 
be inspected in this office. 
QUALIFICATIONS с А-да must be qualified chemixts, and the 
on of qualifications of the Pharmacenucal Society of Great Britaun 


and ложе е of Metallurgy would Ье a recommendation The 
of degrees or equivalent professional зарана and/or Baci аза 


, commencing 
Each Course fais for so тоска 
os are granted to succesaful students 


annum, 








e Ense and copies of testimonials penis esi, information as to the 
of training, prp ana shoald be lodged with 

Gen ана ei sas the High новае or the Unson of South 
from whom tbe prescribed forms of 


аа тау puce Ha ни iieri than Septembar зо. 
COUNTY BOROUGH OF WEST HAM. 


ESSEX MUSEUM OF NATURAL HISTORY, 
ROMFORD ROAD, STRATFORD, E.15. 





prepare diwections for exhibition, and should be capable of prepering 


bs to Ш 
of a Bntsh University, although 
essential if other qualifications аге 


The salary will bo at the rate of £rgo раг annum plus Cnil Service 
Award оон must be members of а recognised Professional 
Asmociation, 

A tons to be sent by September 
wel Hen оса Collage Reno Rond E13, from whom particu- 
lars and forms of application mey be obtained. 


September 1, тӯжб. 


916, to the PuixcirAL of the 


GEORGE E. HILLEARY, 
Town Clerk. 
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A EUROPEAN SCIENCE MASTER is 
required for the Agricultural School at Moor Plantation, Ibadan, 


Nigena. Candidates «hould be of health, between a5 and 
years of ago, and should posses the aching Geltiscate of the Board 
They should be 


of Education or the Scotush Educaton Department 
Phyzmcs and Botany to about 


able to teach. Mathematia, Chemniry, 
unior Local standard poo to teach жета! 5 would 
E an additonal qualification Further inf wn orale аша Kom of 
Iication are obtainable from the Secre ary, С.А. (N.), Board M 
ucetion, Whitehall, London, S.W i. Scottish candidates should 
apply to the Secxrrany Scottish Education Department, &E D (N ), 
uehall, London, S. W.: Іляс of applications closes Через 





THE NATIONAL INSTITUTE OF 
POULTRY HUSBANDRY. 
. APPOINTMENT OF DIRECTOR. 

Applications азе tated, for the above post. Scientific training and 


rile рү Cau [o Tie exper Agrical 
оп а to RINCIFAL, Hi Adams tural 
Ее 





РЕЅЕАВСН СНЕМІЅТЅ аге required for 
the CHEMICAL RESEARCH LABORATORY, Tedd 
Middlesex. Candidates must possas a good Honours degree in C - 
istiy or PUT Mad: qualiti cations, and some research experience. Scalo 

ius £15- Ly plus Siu Cal Service bonus Bonus із at present 

hn aly £91 on £175 Supetannuation provision will be made 
under the Fedorated Superannuation System for Universities, 
Preference will bo pven, other things baig equal, to ex-Servica men 

be mado on a form to be obtained from the 

t of Scientific and Indastrial Research, 16 Old 

esiminstar, S.W. x, and most be received not later than 





WANTED — ASTRONOMICAL TELE- 


SCOPE, 4j" or 5” Zems or Cooke Foll particulare Also sj* 
Moxris, у Spencer Street, Leamington Spa. 





RHEINBERG MICROMETERS and other 
Parr byth e processes of Grainkess and of Filmless Pho 


graphy. Stock lst articles ос request. Ricco * 
Co., 37-60 тане eg London, E.C. x. 


POLARIMETER or SACCHARIMETER, 





new or second- required complete and in 
тан for Sugar Analyus Ripgout, 9 Rodney Street, 





TEST ROOM ASSISTANT WANTED, 


familar with procs es and 


q 
Јони J. Guirrix & Soms, Lro , Kemble Street, London, W С.я 










The issues for May 29 and July 3, contain- 

ing, respectively, Supplements by Prof. 

T. M. Lowry (on “ Electrons, Atoms and 

Molecules’ " and Dr. G. E. Hale (on 

"Some New Possibilities in Solar Re- 
h”), can still be supplied. 


Office of NATURE, St. Martin's Street, W.C.2 


М 


MOUNTANT 


A neutral mountant. The acidic pro- 
pertica of Canada Balsam are known to 
affect certain substances and stuns 
BIRA Mountsnt is prepared in accordance 
with the direcyons of The Biitieh Scien- 
tific Instrument Research Association, and 
should be used in place of Canada Balsam. 


Sele Manufacturers t 
Staford Allen 60 Sons, Ltd. 
Estab. 1833, 7 Cowper Si Lenden, Е.С.л. 
From all Sclextific Instrument Makers ажа Doalors. 


Price 
2/6 


per 
bottle. 
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The range of WHATMAN Filter 
Papers now manufactured is the том 
complete produced by any mill in the 
world, and covers practically all the 
requirements of modern high- grade 
technical work, 

They are obtainable from all Laboratory 
Furnishers and are packed in sealed and 
labelled packages 

















Samples end Price List on apphcution. 


In case of difficulty apply to Sole Mill Representatives :— 


Telephone . 
CITY 7403 O loe) 


All metal case, Total weight, 





MICROTOMES 
MICROSCOPE LAMPS 
PHYSIOLOGICAL 
APPARATUS 


ETC. 
The closed case е 





Catalogues free 


HAWKSLEY & SONS Lr. 
83 Wigmore Street, London, W.1. 


Phone: Langham 9659 





Н. REEVE ANGEL & CO., LTD., 9 Bridewell Place, LONDON, E.C.4. 


E 


POTENT IOM ETERS 


Switchboard Type, specially suitable for 
regulating current and voltage in TRIODE 
DETECTORS and AMPLIFIERS. 


CATALOGUE. ОР ALL TYPES POST FREE 


THE ZENITH MANUFACTURING 00. 


(Solo Makers of the ''ZENITH'' Patterns) 
Contractors jo the Admiraky, War Offfce, dor Ministry, Post Office, LCC óc 
ZENITH WORKS, YiLLIEES Boas, Wiriéspus Олеси, LONDON, W.W.2 
Telepbone: Willesdon обу 8. Telegrams: Voltaohm, Willroad, London. 
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SCIENTIFIC BOOKS 


AND PERIODIOALS 
inclading the Publications of the Learned Socisties, 
ON SALE BY 


WHELDON & WESLEY Ltd. 


2, 3, & 4 ARTHUR ST., NEW OXFORD ST., LONDON, W.0.2 
Clasatfied Catalogues sent post free. Books Purohased. 


Just Ияше4 
from the Natural History Department of 
DULAU & COMPANY LTD. 
54-56 Margaret St., Cavendish Square, London, W.1 


CATALOGUE No. 143: 
PHYTO-PATHOLOGY AND HORTICULTURE. 


Post /ree om reque. 





CHEMICAL А AND TEOHNIOAL порка. 


M BR YCE; Scienufic Bookseller, 
Lothian Scree, EDINBURGH. 








РИ THE PRECIOUS METALS 
GOLD, PLATINUM, SILVER. 


SPINK & SON, LIMITED 
(Ву Appointment) - 


17-18 PICCADILLY, LONDON, W.1. 
Batablished 183 years. 


VALUE, PURCHASE or ASSAY the above 
in any form. 
Parcels oan be safely sent by ragtstered post. 
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B.D.H. CAPILLATOR 


HE B.D.H. ''Capillator" provides an improved method 
Г the colommetric determinahon of Hydrogen Ion 
Concentration. 

The ''Capiligtor" conmsts of a series of capillary tubes filled 
with buffe solutions contaming an mdicator. These tubes are 
mounted in threes on & white card, and form a senes of coloured 
strips, cech strip being marked with its exact PH value, Each 
card illustrates the complete colour change of the indicator, 


68 70 72 74. 14 


79 бо бї 


x 


i i Ч / Ё | | | : | 


та. к\а E 4 RAiN ий 








A determination of PH is carried oat by mixing equal quantities 
of Шапкі and indicator, and comparmg the colour produced with 
that of the standard tubes of the '' Capillator," By means of the 
1 Capillator" determinations of PH are carned out expeditiously 
and accurately, and as little as one drop of the liquid will suffice 
for & test 


Prices aad further particalars will be supplied om application, 


THE BRITISH DRUG HOUSES, Lr. 
| — Makers of Fine Chemicals | 


Graham Street, LONDON, N.1 


TO KEEP IN TOUCH WITH SCIENTIFIC MATTERS 
IT IS NECESSARY TO SEE “NATURE” REGULARLY 





Subscription rates 
Inland Foreign 
£212 0 Year £217 0 
Е1 6 O Halfyear £1 10 O 

15 O Quarter 160 


for 


All Subscriptions | 
are payable in advance. 


Cheques and Postal Orders 
should be made payable to 
Macmillan & Co., Lid 





Please send me “ NATURE” 
months, for which | 


enclose remittance value 


Nams 


THIS FORM MAY BE HANDED TO A BOOKSELLER OR NEWSAGENT, OR SENT DIRECT TO 
MACMILLAN & CO. LTD., ST. MARTIN'S STREET, LONDON, W.C.2. 
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MACMILLAN'S NEW AND RECENT BOOKS. 


THE FAMILIES OF FLOWERING PLANTS. 1. DICOTYLEDONS, Arranged according 
to a New System based on their Probable Phylogeny. By J. HUTCHINSON, F.L.S., Assistant in 
the Herbarium, Royal Botanic Gardens, Kew. With Illustrations by W. E. TREVITHICK and the 
Author. 8vo. 20x net KEY TO THE FAMILIES OF THE DICOTYLEDONS. Reprinted from “ The 


Families of Flowenng Plants.” 8vo. Manilla Cover. 25. net. 

















THE PHYSIOLOGY OF THE CONTINUITY OF LIFE. вур. NOEL PATON, M.D., 


B.Sc., LL.D., F.R.S., Regius Professor of Physiology, University of Glasgow. With Illustrations. 
125. net. 





8vo. 








EVOLUTION. ву]. GRAHAM KERR, F.R.S., Regius Professor of Zoology in the University of 
Glasgow. With 2 Plates in colour and 53 Illustrations in the Text. 8vo. 128. net, ' 
CONTEMPORARY REVIEW.—''Professor Graham Kerr has a charming prose style; he is а practical field 
naturalist of immense experience ; he knows his own mind, and is not afraid to express quite bluntly his own views. He 
restates the Darwinian doctrine of natural selection, reinforced by Mendel’s principles of heredity, by the insistence on the 
utility of particular characteristics amongst animals living freely, and by modern advances in physiological knowledge, with 


great power.” * 


ICE AGES, RECENT AND ANCIENT. ву A P. COLEMAN, MA, PhD, F.R.S., 


Emeritus Professor of Geology, University of Toronto. With Illustrations and Maps. 8vo. 17s. net. 


THE TIMES LITERARY SUPPLEMENT.—'' Never before has such an array of glacial evidence been so 
skilfully mustered and marshalled. At last scientific workers have before them a graphi ary апа арш a 
of those wonderful vicissitudes of climate through which the world has passed mnce dawn of its geological pU 

es which have so profoundly influenced its scenery, and so greatly controlled the development and distribution of its 


plant and animal, inclu human, life." 


CRYSTALLINE FORM AND CHEMICAL CONSTITUTION. вул. Е H. TUTTON, 


D.Sc, M.A.(Oxon), F.R.S., Past President of the Mineralogical Society, London; Author of 
10€. ба. net. 





















“ Crystallography and Practical Crystal Measurement" With 72 Illustratons. 8уо. 
THE JOURNAL OF BEDUCATION.— А book for which the only adjective seems to be ‘enthralling.’. . . The 
teacher who buys this book for his school sclence library will probably end by keeping it for himself.” 











AN INTRODUCTION TO THE THEORY OF INFINITE SERIES. вут. J. rs. 
BROMWICH, M.A, S&D., F.R.S., Fellow and Lecturer of St. John's College, Cambridge. 
Second Edition Revised with the assistance of T. M. MACROBERT, D.Sc, Lecturer in 
Mathematics in the-University of Glasgow, 8vo, 308. net. 


NATUR K.—'' Not only to the mathematiclan is the book indispensable ; it is also the best possible guide to any one 
who encounters ma ical analysis in his work. The second edition will incresse the very high reputation gained by 


the first." 


HIGHER MATHEMATICS FOR STUDENTS OF ENGINEERING AND SCIENCE. 
By FREDERICK С, W. BROWN, M.Sc(London) F.C.P., Senior Mathematical Master, West 
Ham Secondary School Crown 8vo. тов. 


abe UD the book is well done. It shows that the author is а mathematical enthusiast and 
is bent on t mathematics in the proper way. . . . Mr. Brown has compiled а book that will be of inestimable service 


to many а teacher. 


INTERMEDIATE MATHEMATICS (Analysis). ву T. S. USHERWOOD, B.Sc, 
Wh.Er, A.M.I.Mech.E., and C. J. A. TRIMBLE, М.А. Crown 8vo. 75,64. 

NATUR E.—'' The authors of this text-book on mathematics to the intermediate degree standard have already established 

a reputation by their pretious works which is fully maintained in the present. The book is well planned." 






























*,” Sead for Macmillan's Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z. 
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“In years to come the publication of this monumental work will 
rank as one of the milestones in British applied science." —Naturve. 


Sir Richard Glazebrook’s 
DICTION ARY 


APPLIED PHYSICS 
Can NOW be purchased _ 


on the Convenient System of 
DIVIDED PAYMENTS 


 -ЄОМТЕМТ5 | 


IIL: Metearolozy; Metrology aud Манаа Арраганш. 
IV. ‚ Light--Sound- Radiology. 


THE COMPLETE 
"^ ' WORK 


IN 53 VOLUMES 
Delivered 


. at once 
FOR A FIRST PAYMENT OF 


21/- 


AND 14 FURTHER NONTHLY 
PAYMENTS OF UP ME 
PLETING THE 


PRICE - £15 15 О 


FREE w 
EXAMINATION - 


SINGLE VOLUMES 


ALSO SUPPLIED ON ad 
MONTHLY PAYMENTS AS 
FOLLOWS : 
Immediate 
Delivery 


AGAINBT A FIRST PAYMENT OF 


To the GLOBE PUBLISHING COMPANY, LIMITED, 
Gloucester House, 19 Charing Cross Road, London, W.C.2. 


It is umarstood that } can examine the О for seven days after I габат Н, and that I can 
retum ft to you on the eighth day if I decide not to keop it. Should I decide to retain the volme(a) 
І undertake to send you а first payment of. for the 
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SOTHERAN'S CATALOCUE OF SCIENCE АМО TECHNOLOGY. 
red Part 1: Sets of Sclentific Periodi 
on nne (pp. 80} NA, "m 
Mathew cs Pe: 128). ки an 


Chronele and Dialling 112 
Ph инеге Aq (рр. 112) Шая (PP Physics, Letters 
8-4, and Supplement (pp. 56). Panyi бакчы: erate 
logy and Physical beg Seta дизе and Crystalio- 
graphy; Microscopy 44) just published: Part 
Vil: Chemistry and Chemical Technology (pp. 308. In 


preparation: Part Vlil: ae and Metallorgy. 


ТРЕ gel en @ Nope are, RE 


page le ОЕ E MED 

ATURE. 
Mamers. Sotheran are always ready to buy libraries or smaller collec, 

tions оё books on exact socanoe, as well as sett of scsentihio. penodicals, 

They уже oorrespoodenos in conoexion with books rare and Ф осн _ 

to gm. HENRY SOTHELAM & CO., 

IL 140 Strand, W.C.2, and 45 Piccadilly, W.1, London. 
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That Book you want! 


ly any Scientific Book that is in print and 
most of those that are out of t. They have а Special 
Depertment for this class of Ponce under а Manager 
who has experience and knowledge of the Natural Sciences. 
Call and consult bim, or write and you will get an intelli- 
gent reply. Books sent on approval Over a million 
volumes Second-hand and New on every concervable subject 
in stock. Twenty-one Departmental Catalogues issued, 
any of which will be sent gratis and post free on mentioning 
interests, d 


Foyles can su 


That Book you do not want! 
Foyles will bay 1t. —A single volume to a library. ` 
Hxpert valuors весі any distance. 


FOYLES, 121 Charing Cross Road, London. 


Т W. HEFFER & SONS, Ltd., 4 
PETTY CURY CAMBRIDGE, will be 
to receive offers of Complete Libraries, | 
ets of Journals, and Smaller Collections of 
Books, for which th ise prepared to offer 
full current value an 
department for the 





Ч They have a very 
карру to пааша аит Ее 

ournals, English oreign 
(new and second-hand). 
ў CATALOGUE 269. Scientific Books and Publica- 
tiona of learned Societies. 

Licensed Vakrers for Probate. 

Telegrams and Cables: HEFFER, CAMBRIDGE. Tebepheme: 96a ja ines}, 





J. POOLE & CO. 


ESTABLISHED 1854 


NEW & SECOND-HAND 
SCIENTIFIC AND EDUCATIONAL 


BOOKSELLERS 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


86 Charing Cross Road, London, W.C.2 














MESSRS. RIVINGTON'S LIST 


ELEMENTARY CALCULUS. 


By C Н P. MAYO, M А, Formerly Senior Mathematical Master at 
arrow School. Crown 8vo With numerous Diagrams. 10% 


Comtex De&ünitions and Limits. Differenual Coefficienta—Tho Use of 
a Inferential Coefficent— Maxima and Minima Values—The Functional 
Notanon—A Funcuon of а Funcuon—Circular Measure—Polar Co- 
ordinates—Secood and Higher Differential Coefficent»— Further Con- 
ziderations of Maxima and Minima Values— Small Errors and Approxima- 
tions m Bloesuring—The Diferential of an Arc of а Curve— Curve 
Tracng—Rolle's а A policanion of the Int ] Callus to 

Problems—Kedaction of Int 1 to S Forms—1 he 
Length of an Arc of a Cun e—Solids of Revolution—Successive 1ntegra- 
tuion—Differential Equations—Cusps, etc 


PLANE GEOMETRY FOR SCHOOLS 


Ву T. A BECKETT, M A, and Е. E. ROBINSON, M A , Mathe 
mancal Masters at St Paul's School In Two Paru Crown Bvo 
5% each 


Сомтиитв ' ` Part gor бооп lines, ries triangles, parailelogra ms, 


SOLID GEOMETRY, INCLUDING 
THE MENSURATION OF SURFACES AND 
SOLIDS. 


Ву R. S. HEATH, D Sc, Formerly Professor of Mathematics and Vico- 
Ргшстра! of the nivermty of Busioghem Fifth Editon, Enlargdd. 
Crown rm 4h 


SCHOOL STATICS. 


Ву W. С BORCHARDT, M.A, В Sc. Crown o With or without 
Answers, 71. Gd. 


SCHOOL DYNAMICS. 


By W С. BORCHARDT, M.A., B.Sc. 
Answers 75 6d. 


COMMERCIAL ARITHMETIC. 


By W. G LORCHARDT, M A., B.Sc Crown Вто With. Answers, 
зз 6d. 


A SYSTEMATIC COURSE OF 
PRACTICAL SCIENCE FOR SECONDARY 
AND OTHER SCHOOLS. 


By ARTHUR W. MASON, B.Sc, B A (Lond ), Headmaster of the 
Grammar Tadcaster. ‘Small Quarto. With numerous Diagrams, 


BOOK І. INTRODUOTORY PHYSICAL MEASUREMENTS 
Forming a First Year Course in Physics яз 6d 


BOOK IL НХРЕВІМЕМТАТ, HEAT with all those parts of 
Heat usunlly taken m a school course up to the standard of the Matri- 
culation and Local Examination. 3% 


PRACTICAL EXPERIMENTS ІМ 
HEAT AND LIGHT, CONTAINING OVER 
120 TYPICAL EXPERIMENTS. 


By W. Sr. В. GRIFFITH, B A., Ei and P T. PETRIE, MSc, 
А.МІС E. Crown 8vo. With Diagrama One Vol, 4& 6d. ; or m 
Two Parts—Heat, ts 64. Light, 73 


A FIRST AND SECOND YEARS' 
COURSE OF PRACTICAL CHEMISTRY. 


GEORGE H MARTIN, М.А. FCS, and ELLIS JONES, 
MAS Science Maaters, Bradford Grammar School Quarto. ss 6d, each. 


Crown üvo. With or withoat 


AN INTRODUCTION TO PRAC- 
TICAL QUANTITATIVE ANALYSIS. 


By H P HIGHTON, M.A, Late Assistant Master at Rugby School 
ith Diagrams Crown 8ro. 48 n 


AN INTRODUCTION TO QUALITA- 
TIVE ANALYSIS. 
Ву Н.Р. HIGHTON, М.А With Diagrams Crown 8y0, 4s. 


RIVINGTONS, 34 King Street, Covent Garden, London. 
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enables information to be obtained which is of 
considerable value in meteorological and agri- 
cultural research. 
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This apparatus has been 
developed from the design 
of Prof. H. L. Callendar 
to record the total vertical 
component of the solar 
radiation received at the 
surface of the earth, both 
directly from the sun and 
also from the sky. 

The record shown was 
obtained at the Meteoro- 
logical Office, London, on 
Angust 28, 1914. 
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“ Analytical Reagents : 
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Samples—Free of Cost. 


We are prepared to send buyers of Chemical Glass a few 
samples of Chance's “ Resistance” Laboratory Glassware, 
Free of Cost, to enable users to verify the following statement 
for themselves :— - 
For heat-resisting qualities combined with general resist- 
ance to chemical attack CHANCE'S LABORATORY 
GLASSWARE is superior to any other make, whether 
British or Foreign. 
Send us your Trade Card md ask for samples. 
STOCKED BY ALL THE MOST IMPORTANT LABORATORY FURNISHERS. 


CHANCE BROTHERS and Co. LIMITED 
GLASS WORKS SMETHWICK BIRMINGHAM 


orefory Glassware 


GAMBRELL BROS. LTD. 


Established 1898. 
The following are some of our 
standard lines : 
Please send for Lists in which you are interested. 


Reaistances. 
ce Boxes and 
all grades, in- 


"VA" Voltmeters, Amm 
“Т.А” Apparatus for Electro- Titration. 


1 Е 
Lamp and Scale, Pattern No. 1000. 


MERTON ROAD, SOUTHFIELDS, 
‚ [PUTNEY 3641-2 (Instrument). ы, Radio Sales Dept. ger 76 VICTORIA ST., 


LONDON, S.W.1. 





Phones: 
СОА 9938 (Wireless). Wireless Apparatus 
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-MACMILLAN’S NEW AND RECENT BOOKS. 








COTTON AND ITS PRODUCTION. ву W. н. JOHNSON, lately Agncultural Adviser to 
the Australian Cotton Growing Association. With an Introduction by SIR WYNDHAM DUNSTAN, 
F.R.S., and a Foreword by SIR WILLIAM HIMBURY, Managing Director of the British. Cotton 
Growing Association, With 26 Maps showing the Cotton Areas of the World. Med. 8vo. 30s. net. 


RITUAL AND BELIEF IN-MOROCCO. ву EDWARD WESTERMARCK, Ph.D., author 


of “ The History of Human Marriage,” etc Illustrated. 2 vols. буо. боз. net. 


This work is a systematic account of the popular religion and magic of the Muhammadan natives of Morocco based 
on seven years’ experience among them. 





ORIGINS OF EDUCATION AMONG PRIMITIVE PEOPLES. A Comparative Study 
in Racial Development. : By W. D. HAMBLY, B.Sc., Anthropologist in the Wellcome Expedition in 
the Sudan, Assistant Curator, African Ethnology, Field Museum, Chicago. With a Preface by 
Dr. CHARLES HOSE, of Sarawak. With 74 pages of Illustrations in half-tone and line. 8vo, 
258. net. 


The aun of this work is to make an historical and regional survey of customs of primitive 1aces with special reference to 
moral, religious, physical, and social education, in so far as it has been developed without intrusion of European influences, 








CRYSTALLINE FORM AND CHEMICAL CONSTITUTION. вул. Е н. TUTTON, 
D.Sc, M.A.(Oxon) F.R.S, Past President of the Mineralogical Society, London; Author of 
“ Crystallography and Practical Crystal Measurement.” With 72 Illustrahons. буо. тоз, 6d net. 


THE MINERALOGICAL MAGAZINE.—' The book is well printed and illustreted, and it gives а very clear and 
readable account of the subject. It should be seen by all students of chemistry ns well as those of crystallography.” 


THE FAMILIES OF FLOWERING PLANTS. 1. DICOTYLEDONS. Arranged according 
to a New System based on their Probable Phylogeny. By J. HUTCHINSON, F.L.S., Assistant in 
the Herbarium, Royal Botanic Gardens, Kew. With Illustrations by W. E. TREVITHICK and the 
Author. 8vo. 20s net. KEY TO THE FAMILIES OF THE DICOTYLEDONS. Reprinted from “ The 
Families of Flowering Plants." буо, Manilla Cover. 2s. net > 


THE PHYSIOLOGY OF THE CONTINUITY OF LIFE. вур. NOEL PATON, мр, 
B.Sc, LL.D., F.R.S., Regius Professor of Physiology, University of Glasgow. With Illustrations. 
8vo. 128. net. 


EVOLUTION. ву]. GRAHAM KERR, F.R.S., Regius Professor of Zoology in the University of 
Glasgow. With 2 Plates in colour and 53 Illustrations in the Text. 8vo. 142s. net, 
' DISCOVER Y.—'' It is altogethe: a good book far and above the average, and besides iis theme of evolution it has a 


valuable secondary characteristic. It 1s a sound guide to 1eally scientific thinking and a valuable corrective to some of the 
cheap ‘scientific’ posing of to-day. Heartily commended lor general reading as well as to those interested,” 





HIGHER MATHEMATICS FOR STUDENTS OF ENGINEERING AND SCIENCE. 
By FREDERICK С. W. BROWN, M.Sc.(London), F.C.P., Senior Mathematical Master, West 
Ham Secondary School. Crown 8vo. Ios. 

NATURE.—“ This work embodies those branches of pure mathematics required by senior engineering students up to 
degree standard and it coveis the field very adequately. . . . For an attempt to return from the monograph to the 
гое оова. type of book it is eminently successful, and the numerous examples are well chosen with the correct 
practical bias . . . А really useful book.” 5 А 





*.* Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z. 
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CHAMBERS’S 


ENCYCLOPADIA 


A Dictionary of Universal Knowledge. 


Edited by DAVID PATRICK, LL.D., and WILLIAM GEDDIE, M.A., B.Sc. 
To be completed in 10 Vols., Imp. 8vo. Cloth, 20/- net; half-moro., 35/- net per vol. 
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W. & R. CHAMBERS, Ltd., 38 Soho Sq., London, W.1, and 339 High St., Edinburgh. 
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MICROTOMES 
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For every scientific purpose, with 
the finest knives and accessories 


HAND, FREEZING, MINOT, 
THOMA,  HEIDELBERG, 
TANK MODELS, ETC. 
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ADAIR, DUTT & CO. LTD. 


incorporated in England) 
Stephen House, Dalhousie Square East, 
CALCUTTA 
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SIR HOWARD GRUBB, PARSONS & COMPANY 


OPTICAL WORKS 
NEWCASTLE-ON-TYNE 


"STANDARD PRODUCTS 





Astronomical Telescopes - «^ Star Plate Measuring Machines - 
Chronographs Transtt House Roofs 

Spectrographs Submarine Periscopes, etc. 

Revolving Domes Object Glasses, Prisms, etc. 


Rising Floors - COMPLETE OBSERVATORY EQUIPMENTS 




















MICROSCOPIC STAINS 
a» 


STEEL TESTING IN THE WORKSHOP 








Specially made for Bacteriological 
and Histological work. 
The B.D.H, Standard Stains are 


tested histologically before they 
are issued, They can be relied 








Capt. Sankey's — upon to give the correct reaction 
Write fer Pamphlet ў Appllcations are invited for а оору of our Price List 
and Booklet upon Olinioal Pathology 
C. F. CASELLA & CO. LTD. 5 and the use of Stains, 

Parliament Street, 

$.W.1 THE BRITISH DRUG HOUSES, LTD. 

Makers of Fine Chemicals, 
S Graham Street, City Road, London, N.1. 
Chemical Works: Wharf Road, London, N.1. 














JAMES SWIFT & SON LTP- 
Makers of the highest grade 
Microacopes and Accessories. 
Contractors to all Scisntylc Departments of H M. Сой 


“PREMIER” MICROSCOPE 


This stand is pre-eminent before all 

others for perfection of design, finish 

and adjustment. itis without equal 

both for advanced visual research 
and for photo-micrography. 

p UE "NATURE" says: " af the 

most perfect bci standi oe we kavs saan. 






SIRA 


IMMERSION OIL 


E X Refractive index 1:524. For use with 
modern immersion oil objectives, con- 
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Free from corrosive action on metal and 

glass, Prepared in accordance with the 

. directions of The British Scientific Instru- 

Price ment Research Association, and positively 

2/8 the only oil that will give the best results 

per п critical work. Sele Manufacture s. 


bottle. Sj, d Allm $ Sens, Led. “Ыийей 
1833, 7 Cowper St. Londcu, Е.С.2. 
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Recent Scientific and Technical Books. 
Velmes marked with an asterisk kave been received at NATURE" Office. 


Mathematics: Mechanics: Physics 
М Abderhaldet; Emil, Hera рел von. Handbuch 

er biolo beritsmethoden. Lieferung 197 Abt. 2: 
сб ripa Methoden, Teil 2, Heft 3.  Mikrokine- 
matographie und biologische Filmaufnahmen, von Frits 
Kohler; Allgemeine Anfnahmetechnik und Deutung der 
Rontgenbider, von Rudolf Grashey; Untersuchungs- 
methoden biochemisch wichtiger Lichtreaktionen im t- 
baren und ultravioletten Spe biet, von Torsten 
Piece us Diathermie, von 

up. Roy. 8vo Рр 1109-1344 10.80 d marks. 
Lieferung 205 Abt 2: Ph Methoden, Teil 2, 
Heft 4. Po etrie, von Heinrich Keesler; Spektro- 
skopische Methoden des Medixiners, von Fritz Lowe, 
Nephielometris, von Meris Anna Schirmann. Sup. Roy. 
уо, 1345-1536 70 ld marks. (Berlin und 
Wien : Urben und Factor 1926.)* 

Ambronn, Hermann, und Frey, Albert. Das Polari- 
satonsmikroskop: seine Anwendung in der Kolloid- 
forschung und in der Fürberei lloidforschung in 
Einzeldarstellungen, Band 5.) Med. 8vo. Pp. x+195. 
(Leipzig: Akademische Verlagsgesellschaft m.b.H , 1926) 
T3 50 gold marks * ч 

Bowley, Arthur L. Elements of Statistics. (Studies 
in n scia ang ye Science.) Fifth editon, re- 
vised. my 8vo. + 475 ndon: P S. King and 
Son, гй, тоо.) EU Me 

Cran i rong . Theory of Vibratin pon 
and Sound. Med. 8vo. Pp. x 272. (New Gor : D 
Van Nostrand Со, d dollars. Е 

Dalgleish, I. 8. tning Graphs. Series 1 
(General): For the Instant Solution of Unknown Vanables 
in a=b tet; a—d, R/a=d; and also giving Hyper- 
bolic Logarithms and Reciprocala; demgned and drawn 
for the Use of Engineers, Physicists, Architects, Surveyors, 
Pilg peice Students, etc. Oblong Sup Roy 8vo. Pp. 
22 don : Crosby Lockwood and Son, 1926.) 5s net. 

Dudeney, Henry Ernest. Modern Puxxles and How 
to Solve Them. Cr. 8vo. 190. (London: C. Arthur 
Pearson, Ltd., 1926 ) 4 . net.* 

Dull, Raymond . Mathematics for Engineers. 
Demy 8vo Рр. xvii+780. (New York: McGraw-Hill 
Book Co, Inc.; London: McGraw-Hill Publishing Co., 
Ltd , 1926 25s net * 

Geiger, H., und Scheel, Karl Handbuch der Physik 
Bandg: Theorien der Warme — Redigiert von Е Henning. 
Roy. 8vo Рр. vHi+616. (Berlin. Jubus Springer, 
I926.) 46 5o gold marks.* 

Glauert, Н. The Elements of Aerofoil and Airscrew 
Theory. Demy 8vo. Рр. уіі +228. (Cambridge: At the 
University Press, 1926) 14s net.* 

Heath, Sir Thomas L. The Thirteen Books of 
Euchd's Elements Translated from the Text of Heiberg, 
with Introduction and Commentary Second editon, re- 
vised with Additions Roy. 8vo. Vol 1: Introduction 
and Books I, П Pp жі+432 Vol 2: Books III.-IX. 
Pp vit+436 Vol 3: Books X-XIII and Appendix. 
(Cambridge: At the Univermty Press, 


der vierte englischen жулма dire und mit einer 
Erganrung versehen von ld Furth Pp 614. 
(Braunschweig: Friedr. Vieweg und Sohn А.-С, 1926.) 


35 gold marks. 
Millikan, R.A. L'&ectron. Traduit sur la deuxiéme 


édition américaine Ad. Lepape. - (Nouvélle Collection 
meas oe Cr. Bro Pp. ta Paki Félix Alcan, 
1926) 12 св. 


Minee Department® Safety in Mines Research Board. 
Paper No. 25: Some Problems connected with the Deter- 
mination of the Fineness of Coal Dust. E F. Gneg. 
Roy. 8vo. - 31. (London: Н.М. Stationery Office, 
1926.) Is. net * 

Moulton, Forest Ray. New Methods in Exterior 
Ballistics. Demy 8vo. Pp. vi+258. (Chicago, Ш: 
University of Chicago Press; London: Cambridge Uni- 
vermty Prees, 1926.) 205. net.* 


Nernst, W. The New Heat Theorem: 1ts Foundations 
in Theory and Experiment. Translated from the second 
German edition by Guy Barr Demy 8vo. Pp. xvi +281. 
(London: Methuen and Co., Ltd, 1926.) 12s 6d net* 

Orwin, C. 8., and Kersey, Н. W. Estate Accounts: 
Demy 8vo. Pp vi+45. (Cambridge: At the University 
Press, 1926) e 6d. net ^ 

Peake, É. G. An Academic Study of some Money 
Market and other Statistics. Second edition. Cr. 4to. 

(London: P.S King and Son, Ltd., 1926.) 
155. net.* 


Potron, l'Abbé. Exercices de calcul différentiel et 
intégral Premier volume: Résumé thóorique et énoncés 
d'exercices. Roy.8vo. Pp xvhi--332. (Paris: J Hermann, 


1926) 35 francs.* 

Sherils, George C., Designed by. Philips’ Apparatus 
for demonstrating ents ш Dynamica. 
Supplied in Wooden Box, with fully illustrated Handbook. 

don: Geo Ph and m, Ltd.; Liverpool: 
р, Son and Nephew, Ltd., 1926) aos. net.* 

Staines, P. G., and Ingram, T., Compiled by, under 
the Direchon of Burns, P-F. The Way of Arithmetic. 
Book т. Cr. 8vo. Pp. 8o. Paper, is , cloth, rod, 
Book 2. Cr. 8vo. Рр. 8o. Paper, ; cloth, тта. 
(London and Glasgow : Collins' Clear-T Press, 1926 )' 

Stoner, Edmund C.. Magnetism and Atomic Structure 
Demy 8vo Pp. хш +371. (London: Mothuen and C3., 
Ltd., 1926) 18s. net. 

Wilkins, F.G.R. Elementary Heat and Heat Engines. 
Cr 8vo. Рр. уй +312. (London: Oxford Univermty 
Press, 1926.) 7s 6d net.^ i = 

Wilkins, Harold Т. Marvels of Modern Mechanics: 
The Mastery of Land, Sea and Air. Demy8vo. Pp 251+ 
16 plates. (London: T. Fisher Unwin, Ltd, 1926.) 
ros. 6d. net.^ ` 


Engineering 


Aeronautics. Technical Report of the Aeronautical 
Research Committee for the Year 1924-25 (oh Appen- 
dices) Vol т: Aeroplanes (Model and Full e). Roy. 
8vo. Pp. хіх +365 +186 plates Vol. 2. Airscrews, 
Engines, Materials, etc. кр tav + 367-682 +142 plates. 
Roy. 8vo (London: H. Stationery Office, 1926) 
175. 6d. net each voL* 

Bonomo, О. L'aviation commerciale. Pp. 122. (Panis: 
Е. Louis Vivien, 1926.) 12 francs. 

Brown, H. G. The Lead Storage Ba Second 


edition Demy 8vo. Pp. 186. (London: -The Loco- 
motive Publishing Co, Ltd., 1926) 5s net 

Couffon, René. Transport del'électricité (Collection 
Armand Colin.) Cr 8vo. Pp. arg. (Pars: Armand 
Cohn, 1926.) 40 francs 


ent of Scientific and Industrial Research. 
Deterioration of Structures of Timber, Metal and Concrete 
exposed to the Action of Sea-Water Sixth (Intenm) 
Report of the Committee of the Institution of Civi 
Engineers. Edited by P. M. Crosthwaite and Gilbert К. 


ve. Roy 8vo. Pp. 1у +40. (London: НМ. 
Stationery Office, 1926 ) as net * 

Hall, А. J. Textile Bleaching, eing, Printing and 

. 320. (London: 


Machinery Imp. 8vo. 
erg Mem Ltd, 1926.) 50s. net.* 

Hickerson, Thomas F. hway Curves and Earth- 
work. (New York: McGraw- Book Co., Inc ; London: 
McGraw-Hill Publi Co., Ltd, 1926.) 17s 6d. net, 

Maicolm, John. ultural Surveying. including 
Mensuration, Road Construction and Dramage (Техі- 
Books for tural Students ) Cr 8vo. уй +313. 
(London: University Tutorial Press, Ltd., 1926 ) 5s 6d * 

Mitchell, J. Shipbuilding and the Shipbuilding In- 
dustry. (Pitman’s Common Commodities and Industries 
Series.) Cr. Вуо хі +116. ndon: Ѕіг Тваас Pitman 
and Sons, Ltd , 1926.) 3s. net. 

Nesbit, William, Compiled by Electrical Character- 
istics of Transmission Circuits. Pittsburgh, Pa. : 
Westinghouse Technical Night School Press, 1926.) 
6 dollars. m 
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Stevens, H. P., and Porritt, B. D. Rubber and 

Engineering : being & Short Account of the Preparation 

Properties of Rubber, with Particular Reference to 

its Uses in the Engineering Industry (London: The 
Rubber Growers’ Association, 1926.) 

Urquhart, Leonard Church, and-O'Rourke, Charles 
Edward. Steel Structures: Stresses in Simple Struc- 
tures Med. 8vo. Pp. ix +278. (New York: McGraw- 
Hil Book Co, Inc.; London McGraw-Hill Publishing 
Co, Ltd, 1926.) 17s 6d net.* 
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Chemistry: Chemical Industry 


Freundlich, Herbert. Colloid and Capillary Chem- 

. Translated from the third German edition by H. 

Stafford Hatfield. Roy. 8vo. Pp. xv +883. (London: 
Methuen and Co., Ltd, 1926.) 505. net.* 


Gilman, Н ; Edrtor-in-Chief. Organic Syntheses : 
an Annual Publication of Seti etbods for the 
tion of Chemicals Editorial Board: 
Henry Gilman, Roger Adama, Н. T. Clarke, J B. Conant, 
C. S. Marvel, Frank C Whitmdre. Vol 6. Med. 8vo. 
Pp nre (New York: John Шел and Sons, Inc ; 
London : Ne xa and Hall, T 1926) 
Heuser, Herausgegeben von. 


Praxis der Paplortabrikation. Band 2: 
des Zellstofies aus Holz Teil a: 


Die Fabrikation 
Natronzellstoff, Von 


САМ, I. M., and Furman, N. Howell. Potentio- 
inetric Titrations: a Theoretical and Practical Treatise. 


Med. 8vo. . xil+345. (New York: John Wiley and 
Sons, Inc. ; ndon: Chapman and Hall Ltd, 1926.) 
22s. 6d net.* 


Lehne, Adolf. Farbere und Zeugdruck. Vorschriften 
m Anwendung in der Farberei und im Zeugdruck 
brauchhchen Farbstoffe und  Hilfsetoffe . 204. 
Wittenberg -Berlin: A. Ziemsen Verlag, 1926) 15 gold 
mar 
Marsh, J. E. Stone Decay and its Prevention. Сг 8vo 
Pp. 64. (Oxford Basil Blackwell, 1926 ) 3s. 6d. net. 
Mattino J. Мабһбёгез colorantes: 1’in et ses 
dérivés. Cpe ye de chimie industrielle y. 8vo. 
Pp. J -B. Bailhére et fils, 1020 
s Minas Department : Safety in Mines esearch Board. 
per No. Вуй у Firedamp Explosions; the Projection of 


J. Burgess. Roy 8vo. Рр. 14. (London: 
"ard P. Lecomte du. Surface Equilibria of Bio- 
gical and Organic Colloids. (American Chemical Society 
Co., Inc, ыд .50 dollars * 

Oscroft, P. S. organic Ch at Forms. 
СА б. Das Наб = Vieweg, Heft 

um, un › 
86] Dam 8vo. iv +60. Ванев Friedr 
еп. Gra Charaktenshk, 
еме ы эе, und Verwendung (Chemis und 

323. (Leipzig: S Hurzel, 1926) 14 50 gold 

Schots, B. P. Synthetic Rubber Cr. 4to. Pp 144 
Vernon, C. G. An Introduction to Chemistry. Gl 
8vo. Pp. 276 (London, Calcutta and Sydney : George 
. Waeaer, Bruno. The Atmospheric Nitrogen Industry: 
with Special Conmderation of the Production of Ammonia 


HM M. ена 7 Office, 1926.) 6d net* 
„Monograph Ser Series ) Med 8vo. 212. (New York: 
Cr 8vo ius 556 (London: , Ltd., 
Sohn A- +» 1926) 3.75 gold marks.* 
t: 
er Gegenwart, Band 7.) Med. "m. aie хі + 
(London: Ernest Benn, Ltd , 1926.) 21s. net.* 
G. Harrap ада Co, Ltd. 1926.) 4s. 6d * 
and Nitric Acid Translated by Ernest Fyleman. Roy 


8vo Vol r. xxvı +330 Vol. a Рр 331-746 
[London: J and А Churc 1926.) 42s. net.* 
E Technólogy 

Practical Coal 


Kneeland, Frank H., Compiled by. 
Production Mine Transportation and Market Prepara- 
tion. Mine Transportation, Hoisting and Hoisting Equip- 
ment, Coal Preparation. Demy 8vo. Pp. vit+354. 
(New York: McGraw-Hill Book Co., Inc.; London: 
McGraw-Hill Publishing Co., Ltd , 1926.) 15s net * 
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Liddell, Donald M., Editor-in-Chief. Handbook of 
Non-Ferrous Metallurgy. Prepared by a Staff of S pecial 
isis In 2 vols Med. 8vo. Vol т. Pp. хі +692 oL 2 
Pp. у +693-1440 (New York: poro m Book 
Co., Inc.; London. McGraw-Hill Publishing Co., Ltd., 
1926.) боз. net.* 

Osann, E. Н. Bernhard. Lehrbuch dor Eisenhütten- 
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BINOCULAR MICROSCOPE 


Designed to meet the increasing need for а high grade binocular microscope 
that fulfils the following conditions: 


т. Stereoecopic Vision. 


Microscopes and other lastruments repaired and adjusted. 


HAWKSLEY & SONS, LTD. 
83 Wigmore Street, London, W.1. 





Telephone : Regent 1227. 












4. High Bye Point. 
5. Wide Range of Magnification. 


It grves the advantage of viewing 
e image in its true position, not 

inverted or 

Supplied on four different stands 

covering every requirement, the 

microscope bei g Interchangeable 

on each stand. 


.-  Hlustrated descriptive Hist 
Ў * sent ом request. 
= 
Also Microscopes for all purposes, Microtomes, Photomicrographie Apparatus, 
` Centrifuges, Colorimeters, Hemoglobinometers, Balopticon Projection Lanterns, etc. 


Bausch & |omb Optical (0.144; 


Contractors to British, Indian, Colonial ana Foreign Government, 











37-38 HATTON GARDEN 
LONDON E.C.1. 


fustruments may be obtained thy ough all Dealers. 
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Max Kohl А.С. 


Chemnitz A1 (Germany) 


Manufacturers of 
Physical Apparatus 
Laboratory Furniture 
Induction Coils Oil Air Pumps 
Experimental Switchboards 
Projection Apparatus 


Interference о after Clason for demonstrating 
the interference phenomena before a large audience. 


Special Lists on request — 





REGULATING ЕЭ NUES 


FOR LABORATORY USE 





THE TENITH MANUFACTURING 60. 
(Sole Makers of тне ‘ZENITH’ Patterns) 
Contracters fo tha А таладу, War Office, Aur Limistry, Pest Ой се, L C.C., бс 
ZENITH WORKS, VILLIERS ROAD, 
WILLESDEN QREEN, LONDON, N.W.2. 











A 


NEW | 
OrrtiinG 


BALANCE 


©. 
И 
о“. 


- E 
LI 





No. 43 


PRICE £16:16:0 


This Balance has been carefully con- 
structed, and has all the essentials 
contained in higher priced instruments. 
Capacity 200 grm. Sensitivity 0-0001 grm. 


Write for our 1926 Catalogue (post 
free) giving particulars of the above 
and all our other Models. 


L. OERTLING LTD. 
88-90 Turnmill Street 
LONDON, E.C.1 


Phone: CLERKENWELL 1959 Ex. 1849 
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This galvanometer is particularly suit- . 
able for use in conjunction with the ' 
Schering Bridge method of measuring - 
power losess in dielectrics, and for 
precision measurements on standard 
condensers. It may.be tuned from · 
a distance by varying the intensity 
of a D.C. electromagnetic field. The 
movement is protected from external 
magnetic fields by а laminated. 
shield (shown on the left of the illus- 
tration), The instrument is robust, 
Ses 22X 21X15 om. ` Я à and has low capacity. 

















ЇПИШШИШШИШИШИШИИНИЙШИШИИИИШИИШНИШИИИШШШ 





INSTRUMENT. COEP | 


+ 45.GRO6VENOR PLACE 
ка Baws“ LONDON, 8.W.1 
AMERICAN COMPANY 1 
Cambridge Lnetrumect Co. Inc, Gread Central Tenamel, Mow York 


LL 


APPROXIMATE SENSITIVITY DATA . 
er жашга Кеми as ы Ою р 
jon per 
(without 





[= 
E 
= 
= 


` 


MLB 























LABORATORY 


EQUIPMENT 
CO. 


ONE EXAMPLE OF Е 
IMPROVEMENT IN DESIGN. ` 


А MICROSCOPE LAMP . 


WITH.— 
NEW CLOSE.UP DIAPHRAGM, ROD ЖЫ toT 
PITTING POR 2" SCREENS. 
‘INSTANTLY REMOVABLE, SELL VENER Ee 
HOUSING. - 
LOW CENTRE 
FIRM CLAMP, 
PRICE, INCLUDING € W. BULB, 6-ft. FLEX AND PLUG 


ALSO —MICROSCOPPS— . RESEARCH 
BACTERIOLOGICAL 
STUDENTS й 
` DIS“ ECTING 
Ы LAMP$— .. . .  POINTOLITE 
x ACETYLENE ^ 
ў MICROTOMES :— TWO TYPES 
PHOTOMICROGRAPHIC 
APPARATUS:— — . 9 TWO TYPES 


E р EMBEDDING APPARATUS, LIGHT FILTERS, TISSUE 
a MINCERS, METAL BENCHING AND CHAIRS, SUPPLIES 
Showroom : 310/12 Regent Street, London, W.1 


ALL INSTRUMENTS BRITISH MANUFACTURE . Бн Langbem 3111 













PEUNTED IR GEKAT EXITAIM BY Ж. à Ж. CLAEK, LYD., EDINBURGH. 
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NEWTON’S SCIENCE LANTERNS 
TRANSPARENT AND OPAQUE PROJECTION 





d йй 
ai ii 


MANUFACTURED IN THEIR LONDON WORKS BY 


Au. NEWTON & COMPANY "з: 


Specialists in Optical Projection Apparatus for Visual Instruction, 


72 WIGMORE STREET, LONDON, W.1. 
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SIRA 


MOUNTANT 


A neutral mountant. The acidic pro- 
pertes of Canada Baleam are known to 
affect certain substances and stuns 
SIRA Mountant is prepared in accordance 
Ме the directions of The British Sclen- 

tific Instrument Resesrch Association, and 
should be used in place of Canada Balsam, 


Sole” Manufacturer: : 
Stafford Allen Cd Sons, Lid. 






ey 


Price 
2/8 . 


"per 
bottle, 





X Estab. 1833, 7 Cooper St, Londen, E.C.2- 
From all Scientific Insirwsment Makers aad Dealers. 
AMT E € E 





UA G L A КЕ 
Micrometer Syringe Apparatus 


Secures а fine degree of accuracy in— 


Immunological titrations with small 
quantities of Sera. Micro-chemical titra- 
tions and micro-gas analyses. 


Calibration 
of pipettes of small volume. ` 


Price ig Loadow, 55- Net. FParther information om request 


1X Bunnouaus WALLCOME а Co, LONDON 
xx 4609 AH Rights Reserved 


ULTRA VIOLET RAYS 


WHICH ARE STOPPED BY 
GLASS PASS THROUGH 


WINDOLITE, 


The cal Glass Substitute 






















7 for windows in FACTORIES, SCHOOLS, aod 
HOSPITALS 
for POULTRY HOUSES, BROODERS, and 
CATTLE dn 
for all GARDEN USES. 
Light. Баба. 


Easy to cut and fix 
Particulars past free, or Sample 3 72. by 9 A. for ШВ. 


WINDOLITE (Dept. M), 179/185 Great Portland St., 
LONDON, W. 1. 






О.С. DYMOND, F.LC.P.A, Н. E. POTTS, F.LC.P A. 


W. P. THOMPSON & CO, 
CHARTERED PATENT AGENTS, 


12 CHURCH STREET, LIVERPOOL, 
and 50 LINCOLN'S INN FIELDS, LONDON. 
J. V. ARMSTRONG, F.LC.P.A. М. Н. BEESTON, R.P.A. 





RHEINBERG MICROMETERS and other 





GRA PICULES by tio procoims of Старик uf diii Photo 
graphy Stock list of standard articles on request. RHEINBIEO & 
Со, 57-60 Holborn Viaduct, London, E.C.1. 





Queen Victoria Street, E С.у. Advice handbook free, 40 years’ refs. 


KING’S PATENT AGENCY LTD, 146a | 


October 2, 1926 





THE 
MAHLER-COOK: 
BOMB CALORIMETER 


For 


Stainless stee! Bombe with de- 
scaled internal finish, or high 
tense mild steel Bombs with en- 

dM э amelled intenor. 


Send for Illustrated Booklet con- 


. High Pressure Apparatus, Centrifuges, Microtomes, 
Electroscopes, Steam Meters, Electric Furnaces, etc. 


CHAS. W. СООК & SONS,. 
ROYAL HOTEL WORKS, 
ASHBY-DE-LA-ZOUCH, LEICS. 


LONDON STOCKISTS. Moears. Baird & Tatlock (London) 
Ltd, Сгрва Street, Hatton Garden, E.C. 1. 


For ascertainin 


easily 
and accurately the 
Lubricating Value of Oils 


also the Oiliness, or Efficiency, 
by determining the Static Friction 
between any desired Metals. 


application to the Sole Manufacturers: 


J.H.STEWARD, Ltd., 
Setentyfic Instrument Mahers, 
406 & 457 STRAND, 
LONDON. W.C.2. 


ESTABLISHED уче 
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* POSTLIP " 


(Ne. 633 МШ) 


ENGLISH FILTER PAPERS 





















Manufactured in 
ANNUALLY INCREASING QUANTITIES 
for upwards of 50 years. 

G Squares, 
a> MRSA o 
PU А07. Folded 

МЈ =| Filters. 
atid EY kois made 

Embossed. hl ARS to ler. 





Pure Filterings for Laboratory 
Work and in quantities for all 
industrial purposes. 


Soe Report of TESTS made by The 











EVANS, ADLARD & C0., Lr». 


POSTLIP MILLS, 
WINCHCOMBE, CHELTENHAM, ENGLAND. 





W. OTTWAY & Co. Ltd. 
(Established 1640) 
Aotual Makers of Astronomioal and Terrestrial Telescopes 


STAINLESS STEEL MIRRORS AND FLATS 


Surplus stock of 14" and 2", oe degree oriente 
EE PRISMB made from the best 


surfaces; guaranteed highest q P 
"Bi 8 0. 4, 115 0. 


All types of Astronomical Telescopes, Eye- 
pieces, Equatorial Mountings, eto. Pam 
post free on application. 


Orion Works, Ealing, London, W.5. 


GAS SUPPLIES FOR LABORATORIES. 


Mansfield Oil-Gas apparatus places in the 
hands of scientists whose laboratories are not 
supplied with town's gas, a means of securing 
a supply of gas which gives a perfect oxidising 
or reducing flame. 

This plant has been supplied d 
50 years to many of the important la 
in the British Empire. 

Write for particulars to 
MANSFIELD & SONS, LTD., 
23 HAMILTON SQUARK, BIRKENHEAD. 


the past 


ratories 


















POCKET 
CALCULATOR. 


"accuracy is about four times that of 

the ordinary ten-inch slide rule . . ." 
writes а B.Sc. from Canada. This unsolicited letter goes 
on to state : " My estimate is that 1 have made about fi 
thousand calculations with your product. About twenty- 
two thousand hydraulic calculations have been made in the 
last month with a probable error of any one calculation not 
greater than 5/100 of 1%.” 

Otis King Model K for multiplication, division, propor- 

tion, percentages. Model L gives, in addition, all powers 
and rogty-—fractional or otherwise—of all numbers without 





Price, packed in leather case, 21/- Black Cursor 1/6 extra), 
post free UK 
Write for illustrated and fully descriptive folder. 
CARBIC LIMITED 


(Dept. №), 51 Holborn Viaduct, London, E.C.1. 
Agents in meos! Dominions and Foreurm Cewntries. 


LABORATORY EQUIPMENT 


Those mterested in the fitung of a new laboratory or the 
extension or rearrangement of existing labe., are invited to com- 
mancate with us We are specialists m the making of 
benches, fume cupboards, and all types of furniture, and 
hold large stocks of laboratory water and gas fittings, 
sinks, etc. Plans and lay-outs submitted, or estimates grven 
to clients! own prepared schemes. 


BROWN & SON (v) LTD. 
Laboratory Fitters 
ALEMBIC WORKS, WEDMORE STREET 
LONDON, N.19. 


NOTICE. 


NATURE for August 7, containing 
the Presidential Address of H.R.H. 
the Prince of Wales to the British 
Association, and Summaries of the 
Addresses of the Presidents of the 
Sections, can be sent to residents in the 
British Isles on receipt of 1s. 144., or to 
residents abroad on receipt of ls. 2d. 


St. Martin's Street, London, W.C.2 
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Now ready. Third Edition. 


DISCOVERY | | ьама." PSYCHOLOGY 


By CHARLES $. MYERS, M A., MD., SaD., P.R.S., 


A MONTHLY POPULAR TRUNG ene 
JOURNAL OF KNOWLEDGE 


The two parts are also sold r—Part l, Tex took, 10s Gd net; 
Part 11, Laboratory Exercises. VV. 40 Pagcres and Disgrams, 78 nee. 

Trustees: Sir J. J Tuoasox, О.М. F.R S, Sir F. G. i 
Kxwvox, K.C.B. BA, Prob A. ts SzwAxD, ScD., 


апу language. Every 
FRS., Prof R- g Conway, Litt. D., F.B.A. page із loedod with trustworthy statements of verified fact, yet Ah 


argumentation is so well ordered, and the styla во concise ап clear, 
that the-book can bo read with oase and pleasure.” 
Watne on tha ОРЕ Waits 


Preapecies са application. 
CAMBRIDGE UNIVERSITY PRESS 
Fetter Lane, London, E.C.4 


A free specimen copy of “ Discovery " 
wil be sent to anyone on request, 


Contents of the October issue Include: 
HONG КОМО UNIVERSITY. 





























By Sia ArTHUR BuiPLEY, G.B. En F,R.8. " ЕКОЕ TECR mw 1 
TRE NEW QIBRALTAB SKULL. BY E. М. FALLAZE. 2 CATALOOHE OF SQENOE АКО TECHHOLOQY, | 
ORUSTAOEAM LARVAE. By BostuT CURNEY. cais. Werks Be). Part li: 
SPECIAL PHOTOGRAPHS OF THE AMERICAN Mathematics 128). Part 111; = Geod ' 
EXPEDITIONS TO THE COBI DESERT, 1822-25. ES rolg? and Dialing (рр, 
Copies of the special July Banpíre University Number, S-L, and Bupplemeat(pp. 56). Part Vl: а ' s 


and the August British Associatiom Number to 

whtch Sir Oliver Lodge contributed his reminiscences 

of the 1894 meeting at Oxford, cah still be obtained, 
each тв. ad. post free. 





оку 
graphy; croscopy 144). Just t Part 
VII: Chemistry and Chemical Tecimals y (рр. аов). la 
preperation: Part VIII: Mining and Metallurgy. 


"Ther e Moue. Sedkarum eed: mo re- 
being wall barwa for ls valuabis Бертай ыс 
Hlustrated. 1s. Monthly. i sodes, and the mumber of choncu ziara debt orod or sala: 
Annual Subscription 128. 6d. post free. Г M Sod xs iud i Ы ppm e 
ттт —Ó—MM— MÀ M ———— a оры! boska oa акык amenes, ы Woll oriri maenna e pe e 
m sonoeoon wrth books rare and diffieukt 


BENN BROTHERS LTD. be ET ROIHEGAN E CO. 
154 Fleet Street, London, E.C.4 || 140 Strand, W.C.2, and 45 Piccadilly, W.1, London. 


тшш ш muri 
PATENTS AND OHEMIOAL RESEAROH. 
By HAROLD E. POTTS, M.Sc, 


CHARTERED PATENT AGEWT. 





шиптир UL ET TONER TTE IU || LEO ПИЯ CA 








THINK пиши NE COE NIU 2 питан RETI LC отса Ппц 














JOURNAL OF THE ROYAL STATISTICAL 
SOCIETY 


Ы Demy fro Cloth. @/6 net. 
New Series. “There can be no question of the Author's of the fundamentals of 
Vol LXXXIX. Part IV July 1926, patent law the бисишшаноп with which ha fax жасо А jea ding сазы 
1. 6d. when discussing the validity of patents demonstrates this." — Vazwry. 


CONTENTS. THE UNIVERSITY PRESS OF LIVERPOOL, LIMITED, 
“some Observations on Trade Forecasting and Prices” By E. C. HODDER AND STOUGHTON, LIMITED, LONDON. 
Snow, M.A., D.Se (With Docomon.) 


мло. SCIENTIFIC BOOKS 


“Вота Btatastios oonoernmng Occupational Invalidity--Boonomo, 
Mental and Moral" Ву D Cazxapoao Joxrs, М.А. AND PERIODIOALS 

“The Oontributions of Italy to Modern Btatisaoal Methods." Incinding the Publications of the Learned Societies, 
By Corzano Сти. ON ZALE BY 


Annual Report of the Counsfl WHELDON & WESLEY Ltd. 


ieee one ТЕ 2, 3, & 4 ARTHUR ST. ИКИ OXFORD BT., LONDON, W.C.f 
Ciaseified Catalogues sent post free. Hooks Purchased. 


Вота, STATISTICAL Ѕосіғтт, 9 Adelphi Terrace, W.C s. 
GERMAN BOOKS 
AND PERIODIOALS 
supplied by 
W. MULLER, Foreign Bookseller, 


26 Hart Street, Bloomsbury, London, W.C.1 
Refersoces m all countries, 











ADLARD & SON 


LIMITED 







SCIENCE PRINTERS. NATURAL SCIENCE 
BOOKS AND PERIODICALS 
Home and Export, INCLUDING THE PUBLICATIONS 
OF THE LEARNED SOCIETIES 
CATALOGUES GRATIS LIBRARIES PURCHASED 
23 Bartholomew Olose, London, £.0.1. BERNARD QUARITCH LTD. 


-11 Grafton Street, New Bond Street, London, W.1 . 
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QUARTERLY JOURNAL 


OF 


| MICROSCOPICAL SCIENCE | 


No. 278. (VoL 70. Part Ш) Price 21s. net. 


CONTENTS, —J. B. Gatenby and Vishwa Nath 
o Oogeneais of Certain Invertebrata, with Special 
ferance to Lumbricus) С, M. Yonge (Protandry in 

Teredo norvegica). К. Н. Bowen (Studies on the Golgi 
A tus in Gland-Cells. Ш. Lachrymal Glands and 
ds of the male Reproductive System). R. H. Bowen 
Studies on the Golgi Apparatus in Gland-Cells. IV. 

opography, Structure, and Function of the Go 
Glandular Tissue) А. М. Sewertzoff 


Apparatus in 
Studies on фе [опу Skull ү Fishes). R. Palmer (The 
Gammarus : 


chevreuxi. I. $ 


i osomo Complex of 
| Spermatogeness) Seana D. King (Note 
Oogenosis of Poripatopsis Capensis). 


With 6 plates and 56 text-figures. 


on the 


Subscription for four numbers of a volume 
post free on issue 


£4:0:0 


|OXFORD UNIVERSITY PRESS 
Amen House, London, E.C.4 


SCIENCE PROGRESS 


A QUARTERLY REVIEW OF SCIENTIFIC 
THOUGHT, WORK, AND AFFAIRS 


Sir RONALD ROSS, K.C.B., F.R.S., &c. 


OCTOBBR 1926 Ts. éd. set 


Editor : 


Mathesnatica ; m 
рае ur 
Zoology ; Entomology ; 


Human рант 


югу томана Hy D. 
ббс Renaissance, By Prof’ Josthh 

ular Bolenoe: Alethods of Alakig Марз By Н. 
Toy, B.Sc, and J. E. Coleclough, BA, F. R.G.S. 


Brant „Оз Ма and the Invention of Logerthme 
А. Miller, МА, Ph D. 2x 
Weder cu ae dos eae 
үрө оне auge сеооа ш. India; The Care of 
; White Acclimatmton in the Wet Tropics; The 
Ross Institute and Hospital for Tropical 
арі News 


Согтейройдепсв: On Artificial Funénons and Noa-Uniform 
Convergence tatistical Methods for Research Workers; 
Elements of Буш! Blology. 


Reviews of 38 Books, eto. 
Ansual Subscription, port frec, 512. Bd. 


JOHN MURRAY, Albemarle St, LONDON, W.1. 








METHUENS NEW SCIENCE BOOKS 
Autumn 1926 


THREE LEOTURES ON ATOMIO PHYSIOS 


By ARNOLD SOMMERFELD, Professor of Theoretical 
ymcs at the University of Munich. Translated by Dr. 
Henry І. Brose. With 8 Diagrams. , 2a, 6d net. 


HISTORY OF SOIENOES IN GREOO-ROMAN 
ANTIQUITY 


By Professor ARNOLD RRYMOND, Lecturer on Philosophy at 
the University of Neuchatel. Translated by Котн GHRURY 
DE Bray. ith 40 Diagrams, Ts. 6d. net. 


COLLOID AND OAPILLARY OHEMISTRY: 


By Professor Dr. HERBERT FREUNDLICH, Translated by 
. STAFFORD HATFIELD, Ph.D.. With 157 Diagrams 


and 195 Tables. 50$. net. 


NEW OONOEPTIONS IN OOLLOIDAL 
CHEMISTRY 


By Professor Dr. HERBERT FREUNDLICH. With 47 
Diagrams and 20 Tables. ба. net. 


PRAOTIOAL OOLLOID OHEMISTRY 


тооло OsTWALD, Ph.D., Professor of Colloidal 

in the University of Leipug, with the collabora- 

tion ue . P. WoLsKI and Dr. A. KUHN, Translated by 
$ NEWION KUGELMASS, M.D., Ph.D., Sc.D, Yale 
niversity School of Medicine," and THEODORE К. 
CLEVELAND, Ph.D. With 22 Illustrations, 78. 6d. net. 


THE THEORY OF THE BROWNIAN 
MOVEMENT 


By ALBERT EINSTEIN. Translated 
В Sc (Lond), M.Sc, A.LC. With 3 


A. D. CowPER, 
lagrams. ба. net. 


MAGNETISM AND ATOMIO STRUOTURE 


By Ермохо C. STONER, Ph.D.(Cambndge), Lecturer ш 
Physics at the Umversity of Leeds. Waith 61 Diagrams. 
18s, net 


THE NEW HEAT THEOREM, Its Foundations 
In Theory and Experiment 
By Professor W. NERNST, of Berlin University. Translated 
from the second German edition by Guy Barg, BA, 
D.Sc. With 21 Diagrams. 123. 6d. net. 


FOURFOLD QEOMETRY : being the Elament- 
ary Geometry or the Four-dimensional 
World 

By D. В. Mair. 


With 61 Diagiams, 88. 6d. net. 


THE DIVINING-ROD 


By the late Sir WILLIAA: BARRETT, Е, R.S., and THEODORE 
BESTERALAN. With 12 Plates and 70 Illustrations in the 
text. 188 net.” 


METHUEN & CO. LTD. 
38 Essex Street, LONDON, W.C.2 
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THERMOMETERS FOR CHEMICAL LABORATORIES 


| чүнһ` Normal Glass Bulbs. 
oue OWN MANUFACTURE. BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES 








mnes A AALALA LH IHE LB LAT M aces O) О 
L] 


UTIQUE Кы ыы Н ШИИ лг 


БЕ dl zi H. ud LN NEMESIS RD a reel 


‚чы ЗЕЛ Tae FEDER US fe EE St 0) 





SETS OF STANDARD THERMOMETERS 
divided to j' and b 
With National! Physical Laboratory Oertifioates. ' 


a 


ol 















RTTE A k oe al 





Treinen EE | 


CUm 


А showing Reduced Prices, post free on request. 
; pe- See Editorial Notice, NATURE, April 21, 1923, page 545. 


Special Thermometers of any Length or Range made to order in a few days, 


(WU. oh. NN. Oar „тату a іе" 










Munro Ewa S АНА ү ЖҮ УД ЖЕ БДТ „ЖУ АЫ 


New Revised Catalogue of Chemical Laboratory Thermometers, | | 
3 
3 
a 
ы 
o 
i 


i PASTORELLI а RAPKIN Іо: 


Contractors to various Departments of Н.М. Govcrament 
46 HATTON GARDEN, LONDON, E.C.1. 
Actual Manufacturers of 
THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 
Barometers, Barographs, Thermographs, Hygrographs, 
Hydrometers, Standard Meteorological Instruments, Etc. 


ILLUSTRATED PRICE LISTS ON APPLICATION 


“WEES 





"m 


ef UE 
Vr gm rem уун аң 


'DPhone—-Holborn 1881. ESTABLISHED 17850. Telesgrama— LDapkim, Lendos. 





Any instrament sent on approval if desired. 
Carriage paid and safe delivery guaranteed of all instruments within the British Isles. - 
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EDWARD ARNOLD & CO.’S TEXTBOOKS 


NEW BOOKS AND NEW EDITIONS 


METAL-WORK. By H. M. Арлы, Organiser and Instructor in Handiciaft to the Eastbourne Education 
Committee, and J, Н. Evans, A.M.I.Mech.E., Instructor in Metal-work, Stanley Central L.C.C. School. 
Beoond Edition. Revised and Enlarged.- бв, 6d. [October 





PHYSICO-CHEMICAL PERIODICITY. Ву J. E. Myzrs, 0.B.E., D.Sc, Senior Lecturer in Chemistry 
in the University of Manchester, and E. S. HEDGES, M.Sc, Ph.D., Bedford College, London, With 


Foreword by Professor S. G. DONNAN, F.R.S. Demy 8vo. 78. 6d. net. oe [October 


THE EVOLUTION AND DEVELOPMENT OF THE QUANTUM THEORY. By N. M. 
BLIGE, A.R.C.S, A.I.C. With a Foreword by Professor PLANCK. “Demy 8vo. 98. net - [Movember 


ELEMENTARY BOTANY. Ап Introduction to the Study of Plant Life. By W. Watson, D.Sc., Biology 
Master at Taunton School 225 Illustrations, бв, 6d. [Movember 


ANCIENT EGYPTIAN MATERIALS. Ву A. Lucas, F.I.C., Chemist in the Department of Antiquities, 


Cairo; author of “ Forensic Chemistry,” etc. Crown 8vo. 7s, 6d. net. ` [November 
NEW EDITION, REVISED AND ENLARGED А 
А HANDBOOK OF ORGANIC ANALYSIS : Qualitative and Quantitative, Ву Н. Т. 


CLARKE, B.Sc, F.LC., with an Introduction by Professor J. NORMAN COLLIE, F.R.S. xvi+ 372 pages, 
23 Figures, with classified Tables of Common Oiganic Compounds Fourth Edition Crown 8vo. 


88. 6d. net. б 


` 


[November 





A TEXTBOOK. OF PHYSICS. Ву К. S. WiLLows, M.A. 
(Camb.) D.Sc.(Lond.) Third Edition. | vin--536 pagès 
with 333 Diagnams. ga. net. 


GENERAL ASTRONOMY. By Н. Spexcer JoNzs, M.A, 
B.Sc, M.B.E., IL M. Astronomer at the C of Good 
Поре. vili+ 392 pages, with 102 Diagrams and 24 Plates. 
918. net. . 


IONS, ELECTRONS, AND IONIZING RADIATIONS. 

`~ Ву J. А. CzowrHER, M.A., Sc.D., Professor of Physics 
in the University of Reading. Fourth Edition. Thoroughly 
revised. xti+328 pages. 13а. 6d. net. 


ISOTOPES. Ву Е. W. Astron, D.Sc, M.A, F.R.S., Nobel 
Laureate, Fellow of Trinity College, Cambridge. Second 
Edition. With 21 Diagrams and 5 Plates. 10s. 6d. net. 


“ORGANIC CHEMISTRY FOR ADVANCED STUD- 


ENTS. Ву Јоглоз B. COHEN, Ph.D., F.R.S., Emeritus 
Professor о бе Chemustry in the University of Leeds. 
Fourth Edition. Part I. REACTIONS. Part II. STRUCTURE. 
Part LIL SYNTHESIS, 184. net each volume. 


INORGANIC CHEMISTRY. A Textbook for Coll 
Schools. i Aes J. НошмүАяр, M.A., F.LC., 
the Science Department, Clifton College. 6m 6d. 


“Tho very model of all that such a book abould be"—Chewiriry and 
Industry. 
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OUTLINES OF ORGANIC CHEMISTRY. By E. J. 
HOLXYARD, M.A. ё та. 6d. net. 


PHYSICAL CHEMISTRY : its Bearing on Biology and 
Medicine. By J. C. Puitip, M.A., F.R.S, D.Sc, 
Professor of Physical Chemistry in the Imperial College 
of Science and Techuology. viu+326 pages, Third 
Edition. Ва. 6d. net. 


ELEMENTARY PHYSICAL CHEMISTRY. By W. H. 
Barrett, M.À., Harrow School. A well-graduated couise 
coveiing Higher Certificate and Scholaiship work. 68. 


OUTLINES OF PALZONTOLOGY. By H. H. 
SwINNERTON, D.Sc., F.Z.S., Professor of Geo , Uni- 
versity College, Nottingham, 420 pages. 368 Illustre- 
tions 80s. net 


GEOLOGICAL AND TOPOGRAPHICAL MAPS; their 
In Hon and Use. А. К. DwERRYHOUSE, 
D.Sc., F.G.S., Lecturer in Geo ogy at University College, 
Reading. Second Edition. Second Impression. viil+133 
pages, with go Illostrations. Cloth. 6s, net. 


A STUDY OF THE OCEANS. By Т, JounsTons, D.Sc., 
Professor of Oceanography in the University of Liverpool. 
Illustrated. 10$. 6d. net. 

' This із an admirable book, and of its vanous 
say which one admires the most.”— Tres Literary 


пяш зев it 1s bard to 
Sipplanent. 

MANUAL OF ENTOMOLOGY. With Special Reference 

to its Economic Aspects. Ву the late Н, MAXWELL 

Lerroy, M.A., Professor of Entomology, Imperial College 

of Science and Technology. Fully Illustrated. — 354. net. 


GROWTH. Ву С. A. рк Brrr, B.A., BSc, F.L.S., John 
Wilfred ie i Lecturer on Embryology in the Uni- 
versity of Oxford. With Plates end Diagrams. Та. 6d. nct. 
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,—CAMPBELL FREQUENCY METER— 


` 


This instrument, deeigned by 
Mr. Albert Campbell, measures 
acoustic frequencies from about 
18 to 4000 cycles, the accuracy 
being such that at 1000 cycles 
readings may be taken to | 
within 0-1 per cent. The instru- 
ment is portable and convenient 
to use. , Further particulars 
are given in List No. 170-N. 


DELIVERY FROM STOCK. 


CAMBRIDGE 


INSTRUMENT CO [1p 


HIRON. а Fae LONDON, 8. WL 
AMERICAN GOMPANY 


, Cimbndare Instrument Co ‚ Шс, Graad Cemtrw] Termunal, New York 
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MANUFACTURE OF SCIENTIFIC 
INSTRUMENTS 

We have recently installed new machinery in our 
workshops, and are prepared to undertake the 
manufacture of new instruments to special design. 
We have a large selection of school microscopes 
suitable for educational purposes, workshop micro- 
scopes surtable for industrial use, microscope lamps, 
and special microscopical accessories, all of which 
are manufactured in our own workshops. 


REPAIRS TO SCIENTIFIC 
INSTRUMENTS 

Our facilities for carrying out all kinds of repairs to 
scientific instruments having been increased, we 
are now able to undertake additional work, and to 
carry out the repairs in a shorter time than hitherto 
Our men are highly dalled mechanics, of long ex- 
perience in this type of work, and produce results 
of the highest quality. - 


Catalogues and Estimates 


Catalogues will be sent post free on request, and 
estimates are submitted free of cost. 


Spectrometer 
for the 


Visible, Ultra-violet or- 
Infra-red Spectram. 











u Apparatus — Мс ©; on 
- Apparatos—Bptdascopee Сот. lenmetens—Pramaiie Field 
`~ OGILVY & CO. 
Optical Enginoers 
20 Mortimer Street, London, W.1 


[ema ed Best” 


Full particlans from the Makers : 
BELLINGHAM & STANLEY LTD. 


71 Hornsey Rise, London, N.19 
. Phome : Mouisiew 2270 J 


TRUNTED 10 GREAT BRITAIX EY R, д R. CLARK, LTD, EDINBURGH. 
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THE PREPARATION AND ANALYSIS OF ORGANIC COMPOUNDS 








By J. BERNARD COLEMAN, А R C.Sc., F.LC, F.C.S., and FRANCIS ARNALL, Ph.D., M.Sc, FLC, 
Lecturer in Chemistry, Chelsea Polytechnic, London. 
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THEORETICAL ORGANIC CHEMISTRY—Part I 


By FRANCIS ARNALL, Ph.D., M.Sc., F.I.C, Lecturer in Свен Chelsea Polytechnic, London, and 


F. W. HODGES, М. Se., Senior Science Master, Coopers’ 


mpeny School, London. 





38 Illustrations. 138. 6d. net. Postage 6d. 


RECENT ADVANCES IN BIOCHEMISTRY 
By J. PRYDE, B.Sc., M.Sc., Lecturer in Physiological Chemistry, Welsh National Schoo] of Medicine. 
F.R.S. writes: "It 15 the bast book of it» kind I have over seen.” 








New (Second) Edition. 
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70 Illustrations, 138, 6d. net. Postage 64. 


, RECENT ADVANCES IN PHYSIOLOGY 


By C. LOVATT EVANS, D.Sc., M.R.C.S, L. R.C P., F.R.S., Jodrell Professor of Physiology, 
University College, London. 





THE PLANT ALKALOIDS. By T A. HENRY, D Sc. 
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eg aoe ANALYSIS. By C Н. HAMPSHIRE, 
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Cureurstey. 95 los, бё net each. Post. 4d. 


2 Volumes. 72 Illustrations. £2: 2a. net. 
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INDUSTRIAL ORGANIC ARALYSIB. By PAUL S. 
ARUP, B.Sc, A.C.G.L end Ed. r4Illus 128 бй net. Post. 6d. 
CORBIN AND STEWART S PHYSICS AND гонаш: 
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GIUA’S CHEMICAL COMBINATION AMONG 
MOETALSB. Translated by G. W. ROBINSON, Ошу. Coll, 
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HLHMENTARY PRACTICAL METALLURGY. B 
J. H. STANSBIE, B.Sc., F.L.C. з5 оя. ба. net. Post 4 
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HSTIMATION. By H. E.WITLLIAAIS 18s 6d net. Post. 8d. 
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THE ATMOSPHERIC NITROGEN INDUSTRY 


WITH SPECIAL CONSIDERATION OF THE PRODUCTION OF AMMONIA AND NITRIC ACID 
By Da. BRUNO WAESER. Translated by ERNEST FYLEMAN, B.Sc., Ph.D., F.LC. 
-With a FOREWORD by J. Е. CROWLEY, D.Sc., B.A., M.LE.E. 


55 Illustrations. 9s 6d. net Postage 6d. 


GASWORKS LABORATORY HANDBOOK 


By W. I. INESON, Chief Chemist, Bradford 


and Gas Supply, Technical College, 


ion Gas ment, Lecturer in Gas Engineering 


radford. ` 








so Illustiations, 103. 6d. net. Postage 6d. 


CHEMISTRY OF THE PROTEINS AND ITS ECONOMIC APPLICATIONS 


By DOROTHY JORDAN LLOYD, M.A., D.Sc, F.L.C. INTRODUCTION by Sır Е. С. HOPKINS, F.R.S. 








By Pror. Н. GREENISH, F.I C, F.LS. 
Fourth Edition. syo lllustranona 258. net. Postage od. 
A THXT-BOOK OF MATERIA MEDICA 


Third Edition. sog lilostrations. 198. net. Postage 6d. 
MICROBCOPICAL HXAM. OF FOOD AMD DRUGS 


TOGNOLIS5 RHAGENTS BMD REACTIONS, Trans- 


lated by С. A. MITCHELL, ALA,, FIC 78.64. net Post. 3d. 


42 Illustrations. 1fx. 60. nat. Postage 6d. 
PRHGL'à&M QUANT. ORGANIC MICRO-ANALYSIS 
Translated by E. FYLEMAN, B.Sc., PRD, F.C 








Tllustrated. 10%. 90. net. Postage 6d. 
QUALITATIVE AMD YOLUMMTRIC 
CHBMICAL ANALYSIS. 

. By W. CALDWELL, Professor of Chemistry, R.C.S.I 


Introduction by C. S. GIBSON, Prof. Chem., Univ Lond., at 
Guy's Aledical School 


Jn Ope Volume 288 Illustrations 108. 64. net. Postage 6d. 


STEAD’S PHYBIOS 
Ву С. STEAD, M.A, Univ. Lecturer in Physics as applied to Med. 
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Also im Three Paris, АЙ. net egch 








22 Illustrations 164. net. 
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SCIENCE PROGRESS 


A QUARTERLY REVIEW OF SCIENTIFIC 
THOUGHT, WORK, AND AFFAIRS 


Editor: Sir RONALD ROSS, K.C.B., F.R.S., &c. 


No. 42 OCTOBBR 1926 7s. 6d. met 
Recent Adwanoses in Solence: Pure Mathematics; 
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ry Develop 


ment, 
Scott Renaisance. u^ Prot ae ayer, Ph.D. 


pii e Molanoe: Metbods of Making Maps н. 
Тоу, B. Sc, end J. E. Coleclough, В.А, T ROS. 


Hszays: John Марип! ага the Invention of Logarithms. By 
Prof. О. A. Miler, M. Ph.D. 


Motes: The Annual Майы of йе Beth Ааай, 
Penes ens Kala-Axar Commrssion in India; The Gas at 
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JOHN MURRAY, Albemarle St, LONDON, W.1. 


J. POOLE & CO. 


-ESTABLISHED 1884 


NEW & SECOND-HAND 
SCIENTIFIC AND EDUCATIONAL 


BOOKSELLERS 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


86 Charing Cross Road, London, W.C.2 

























etc. 
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ELECTRIC 
MICROSCOPE LAMPS 


High Power Microscopy 
For Dark Ground Illumination 
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HOPKIN & WILLIAMS, Ltd. 


16 & 17 Cross St., Hatton Garden, London, E.C.1 
Works : Ilford, Essex. 


Telegram “Camm, благ, London,” 
Тейри», Holborn df; end бщ 


| The Leading British House for 
CHEMICAL REAGENTS 
PURE, FINE, AND RARE CHEMICALS 
Ы олеўасйыгегт of Guaranteed 
Chemical Reagents for Analysis and Research. 
Meade wad sapped to standards and 
spectfoations described in the publication 
“ Analytical Reagents : 
Standards and Tests.” 
Compii by — 
EDMUND WHITE, B.Sc. (Lond.), F.L.C. 
Published by 
HOPKIN & WILLIAMS, LTD. 


NEW EDITION, 1925. 
CLOTH BOUND. INTERLEAVED. 


Price 1/6 post free from tho Publishers. 


Т W. HEFFER & SONS, Ltd., 4 
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ga to receive offers of Complete Libraries, 

of Journals, and Smaller Collections of 
Books, for which they are prepared to offer 
full current value and pay 
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and Journals, both Engilsh and Foreign | 
(new and second-hand). 


T CATALOGUE 289. Scientific Books and Publica- 
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CASELLA'S SENSITIVE 
PRESSURE GAUGES 











The illustration shows a gauge 55 mm. 
diam., reading to 60 mm. of mercury. 
Price £2 17 6 


C. F. CASELLA & CO. LTD. 
Parliament Street, London, S.W.1 
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Ап illustrated monthly reoord'of An- 
thropological Bolenoe, За. net per part, 
à 908. a year, post free anywhere. 
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(wrtrated }—Ravinws — CORRESPONDENCE 
THE ROYAL ANTHROPOLOGICAL INSTITUTE, 
53 Upper Bedford Place, Russell Square, London, W.C. 1 


Just Issued Р 
from the Natural History Department of 
DULAU & COMPANY LTD. 


54-56 Margaret St., Cavendish Square, London, W.1 
CATALOGUE No. 143: 
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SCIENTIFIC BOOKS 


AND PERIODIOALS 
Including the Publications of the Learned Societies, 
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WHELDON & WESLEY Ltd. 
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BRYCE, Saentüfic Bookseller, 
54.54a. Lothian Street, EDINBURGH. 
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B.D.H. CHEMICALS 


FOR RESEARCH AND ANALYSIS 


BRITISH MANUFACTURE 


Over 3500 Substances for use in Research and 
Analysis are kept in stock, and wo are continually 
adding to tho list of our manufactures. Tho reliable 
quality of the B.D.H. Organic Chemicals and Analy- 
tical Reagents has led to their adoption by those 
who'place the highest value on scientific accuracy. 


A copy of our latest Catalogus owl] be 


THE BRITISH DRUG HOUSES, LTD. 


Makers of Fine Chemicals, 


Graham St., City Road, London, N.1. 
Chemical Works : Wharf Road, London, N.1. 


NOTICE 


We beg to inform our customers and suppliers that the 
business formerly cared on as THE ZENITH MANU- 
FACTURING COMPANY has now been incorporated as 
& private company under the title of 


THE ZENITH ELECTRIC COMPANY, LIMITED, 
m order to provide additional capital and manufacturing 
facilities to cope with the increased demand for our well- 
known “ZENITH ”’ electrical products, 

Provision has been made for the collection by the new 
company of all accounts and the discharge by them of all 
liabilities in connection with the business, which will be 
continued without interruption under the same management, 
but the new ttle as above. 

The directors trust that the happy relanonship which has 
subsisted in the past will continue under the new proprietary. 


THE ZENITH ELECTRIC CO. LTD. 


Contractors te H ДГ Admsreky, War Офіса, Air Ministry, Pont бс, LCC, ke 
ZENITH WORKS, VILLIERS ROAD, 
WILLESDEN GREEN, LONDON, N.W.2 
Telephon : Willesdon 4087-8. Telegrams: “Voltaohm, Willroed, London." 
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MACMILLAN’S NEW AND RECENT BOOKS. 





IN UNKNOWN ARABIA. By Mayor R E. CHEESMAN, О.В.Е., F.R.G.S., His Majesty's 
Consul іп North-west Abyssinia. With a Foreword by MAJOR-GENERAL Sik PERCY Z. СОХ, 
С.С.М.С. With 32 pages of Illustrations in halftone and 3 Maps and Plans Super Royal 8vo. 
255. net. 





COTTON AND ITS PRODUCTION. By W. н. JOHNSON, lately Agricultural Adviser to 
the Australian Cotton Growing Association. With an Introduction by SIR WYNDHAM DUNSTAN, 
F.R.S., and a Foreword by SIR WILLIAM HIMBURY, Managing Director of the Biitish. Cotton 
Growing Association, With 26 Maps showing the Cotton Areas of the World, Med. 8vo. 30s. net. 


.Sir Wyndham Dunstan 1n his Introduction nys, “Mr. Johnson explains the present position and ts of cotton 
cultivation 1n every county in which there is any c of success, and his book furnishes the most complete guide and 
encyclopedia which has yet appeared.” 


HOLISM AND EVOLUTION. By Generar THE RIGHT Hon. J. C. SMUTS. Вто. 18s, net. 


The work deals with some of the problems which fall within the debateable borderland between Science and 
* Philosophy ; and may be expected to attract considerable attention in view of recent advances in physical and biological 
science. | 





$ 


RITUAL AND BELIEF IN MOROCCO. By EDWARD WESTERMARCK, Ph.D., author 


of * The History of Human Marnage,” etc. Illustrated, 2 vols. буо. боз. net 


This work is a systematic account of the popular religion gnd magic of the Muhammadan natives of Morocco based 
on ševen years’ experience among them. : aera 





THE: AO NAGAS. By J. P. MILLS, I.C.S, author of ** The Lhota Nagas.” With a Foreword by 
HENRY BALFOUR, F.R.S, and Supplementary Notes and Bibliogiaphy by DR. J. Н. HUTTON, 
C.LE. With 34 pages of Illustrations in half-tone and line, and 2 Maps. 8vo. 308, net. 





ORIGINS OF EDUCATION AMONG PRIMITIVE PEOPLES. А Comparative Study 
in Racial Development By W. D. HAMBLY, B.Sc, Anthropologist for the Wellcome Expedition to 
the Sudan, Assistant Curator, Afncan Ethnology, Field Museum, Chicago. With a Preface by 
Dr. CHARLES HOSE (of Sarawak). With 74 pages of Illustrations in half-tone and hne. 8vo. 
253, net. 





—- 


CRYSTALLINE FORM AND CHEMICAL CONSTITUTION. вул. E. H. TUTTON, 
D.Sc, M.A (Oxon), F.R.S., Past President of the Mineralogical Society, London; Author of 
* Crystallography and Practical Crystal Measurement" With 72 Illustrations. 8vo. ros. 6d. net. 


THE MINERALOGICAL MAGAZIN E,—'' The book is well printed and illustrated, and it gives a very clear and 
readable account of the subject. It should be seen by all students of chemistry as well as those of ciystallography.” 





THE PHYSIOLOGY OF THE CONTINUITY OF LIFE. вур. NOËL PATON, M.D. 
B.Sc, LL.D., F.R.S, Regius Professor of Physiology, University of Glasgow. With Illustrations. 
Svo. 125. net. 


JOURNAL OF EDUCATION. —“ This is an important contibution to biological hteratuie, and should be read 
and carefully considered by all interested in the curent theory of heredity and in advanced cytological research.” 








*.* Send for Macmilian's Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.2. 
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The range of WHATMAN Filter 
Papers now manufactured is the most 
complete produced by any mill in the 
world, and covers praciically all the 
requirements of modern high- grade 
technical work. 


They are obtainable from all Laboratory К 
Furnishers and are packed in sealed and 
labelled packages. 





Manufactured by W. & R. BALSTON, LTD., Maidstone, KENT. 
Semple: and Price List on application. . 
In case of difficulty apply to Sole Mill Representatives — 


Brus Gina Н. REEVE ANGEL & CO., LTD., 9 Bridewell Place, LONDON, E.C.4. 


X-RAY APPARATUS 


For Crystallography and Physical and Industrial Research 
INDUCTION соне АМР” TRANSFORMERS 

























Coils up to 6” spark 
length are complete 
with platinum or 
tungsten contacta. 


Induction Coils 
from ` 
1” to 20" spark. 




















Coils from 8” up- 
wards are arranged 
for use with motor 
mercury interrupters. 












Transformers 


up to 10” spark. 


We specialise in X-Ray Apparatus (new and guaranteed second-hand) for Laboratories. 


А P 1. Special List of New apparatus, including Coils, | 
Please write for - Transformers, Interrupters, X-Ray Tubes, etc. Post free on request. 
| 2. Special List of guaranteed Second-hand apparatus. ] ` 


THE COX-CAVENDISH ELECTRICAL CO. (1924) LTD. 
105 Great Portland Street, London, W.1 [Langham 1145 









Telephone] 
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THE ASCENT OF MAN 


i By Means of Natural Selection 


By ALFRED MACHIN 
7s. 6d. net. 


Crown 8vo. 


An effort at the solution of the greatest of all problems—that of the evolution of Man. 


Ји a letter m ike anther Bir ARTHUR 
KEITH, F.R.B., му: 

“I have a very high opinion of your book 
on Man’s evolution and it does deserve to 
be widely known and widely read... . 

“Your book is not only reliable and in- 
teresting, bat іс pats old problema relating to 
man's evolution in a new way, and also in a 
way which the unskilled can understand," 


Professor E. B. POULTON, F.R.H., 


Tortes: 


ч It ıs fortunate that Мг. Machin's volume 
should have been published at this period in 
the hutory of evolutionary thought —the 
p of the Tennessee proceedings and, 

ere in England, of criticiams, which may 
be exemplified by the following passage 
Ene dd in the E tater for July 24, 1926: 
Етогстіом xr NATURAL 
аы ш РА commonest expiession— 
“the survival of the fittest "—adds nothing 
at all to our comprehension, The phrase, if 
it is analysed, means only “ the survival of the 
survivors. To this re-statement of an old 
objection, refuted more than fifty years ago 
and nowrevived, Mr. Machin’s clearly written 
book supplies а convincmg answer.” 


Professor BOLLAS, F.R.B., write: 


“Tn this interesting—end, indeed, fascinat- 
ing work—we are shown that the pictare of 
Nature ‘red in tooth and claw’ has been 
rather overdrawn. 

“ There 13a brighter side, lit up by natural 
affection and even by а notable altı wsm. 

* Tn insisting on this the author may be said 
to take the sting out of the doctrine of 
natural selection, and we are left to supply 
for ourselves, if we wish, the argument that 
unselfish instincts must exist, if only in germ, 
before they can be selected. Is it possible 
that we may find here a hint towards that 
basis for a system of ethics which many 
philosophers have sought after in vain?” e 


“It js a work which no student of man should omit to read "—Dr B. MALINOWSXI m Nature, Oct. 9, 1926. 
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By JAMES А. S. WATSON, ALC, B Sc, M.S. A.(Iowa), Profemor of 
Oxford Uni and JAMES A. MORE, B.Sc, 
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Lecturer o Midland 
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By ROBERT WALLACE, M.A., Professor Birra: ) of Agriculture 
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А DICTIONARY OF SCIENTIFIC TERMS 
Fronte, T Derivation, and Defini&on of Terms in 
Botan, Zoology, Anatomy, Cytology, Em- 

reson Lg hysiology. 
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B.Sc., Pb.D., F RSE. Medium 8vo. 18s net. 
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NOTICE. 


NATURE for May 29 and July 3, con- 
taining, respectively, Supplements by Prof. 
T. M. Lowry (on “Electrons, Atoms and 
Molecules”) and Dr. G. E. Hale (on “Some 


New Possibilities in Solar Research"), can 
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postage. 
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Presidential Address of H.R.H. the 
Prince of Wales to the British Associa- 
tion, and Summaries of the Addresses 
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In choosing apparatus for the application of Я 
„X-rays to physical and industrial science, Laboratory F urmture 
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аівоп & Sons havea world-wide reputation erim itchboards 
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“In years to come the publication of this monumental work will 
rank as one of the milestones in British applied science." —Nature. 
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APPLIED "PHYSICS 


‘Can NOW be purchased 


on the Convenient System of 


. DIVIDED PAYMENTS 


Pact CONTENTS 
Vol І. Mechanics—Engineerng—Heat. ` 
II. Electricity. 
Ш. Meteorology, ААРА Ч and Measuring Apparatus. 
IV 


THE COMPLETE Authoritative Reviews : SINGLE VOLUMES 
WORK я ALSO SUPPLIED OM DIVIDED 
.” This encyclopasdic work differs from many thet beve | ^ WOKTHLY PAYMENTS AS 
IN Ey VOLUMES ed 
à Immediate 
Delivered "Delivers 
at once „г : AGAINET A FIRST PAYMENT OF 
І i ^ Ы | { сог knovwiedqe типы | MONTHLY 
THER ATRENTS ОР of THUS 
SUBSORIPTION PRIOK 
PRICE - £158 15 O £3- ` 
l To the GLOBE PUBLISHING COMPANY, LIMITED, 
Gloucester House, 19 Charing Cross Road, London, W.C.2. 
Ріеезе send me жайлу нега 
|| Volume.. 


EEIT ON erties Dc e er E IRL ыан UT 
return ft to you on the eighth day if I decide not to keep it 8Һоч I docide to retain the volume(s) 
І undertake to send you а fix payment of 


| | pu 5 
FREE [ooo eS 

NAME occ cc cccacvascavcce scan cen cese anes isoscseta soo tao тете евезаж а 
EXAMINATION fuu | nu ое к 
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MACMILLAN’S NEW AND RECENT BOOKS. 


PEOPLE OF THE VEIL. Being an Account of the Habits, Organisation, and History of the 
Wandering Tuareg Tribes which inhabit the mountains of Air or Asben in the Central Sahara. By 
FRANCIS RENNELL RODD. With 51 pages of Illustrations and 6 Maps and Plans. Super 
Royal 8vo. 30s. net. 


Mr. Francis Rodd, son of Sir Rennell Rodd, gives in this book the record of а remarkable voyage of exploration in Africa 
among a people whose history and customs are very little known and of great anthropological] and general interest. 


IN UNKNOWN ARABIA. ву Mayor R. E. CHEESMAN, O.B.E, F.R.G.S, Н.М. Consul 
in North-west Abyssinia. With a Foreword by 518 PERCY СОХ, G.C.M.G. With Illustrations 
and Maps. Super Royal 8vo. 25s, net. 

SUNDAY TIMES. —“ The illustrations are of unusual interest, and with its appendices of technical information 
and its maps, the book must take its place amongst the most valuable of recent exploratory works.” 


RITUAL AND BELIEF IN MOROCCO. ву EDWARD WESTERMARCK, Ph.D., author 


of * The History of Human Marriage,” etc. Illustrated. 2 vols. 8vo. 50s. net. 


SUNDAY TIMES.—''It would be im ble to summarise this encyclopedia of ing information, But no 
one interested in the foundations of belief is likely to neglect this storehouse of evidence and scholarly elucidation.” 


ORIGINS OF EDUCATION AMONG PRIMITIVE PEOPLES. А Comparative Study 
in Racial Development. Ву W. D. HAMBLY, B.Sc., Anthropologist for the Wellcome Expedition to, 
the Sudan, Assistant Curator, African Ethnology, Field Museum, Chicago. With a Preface by 
Dr. CHARLES HOSE Sa Sarawak). With 74 pages of Illustrations in half-tone and line, 8vo. 
258. net. 


SUNDAY TIMES.—'It is not necessary to be an аріћгоро] to appreciate and enjoy Mr. Hambly's most 
entertaining book, for it is written as much for the layman as for the э - 


THE PHYSIOLOGY OF THE CONTINUITY OF PIE By D. NOEL PATON, M.D., 
B.Sc., LL.D., F.R.S., Regius Professor of Physiology, University of Glasgow. With Illustrations, 
8vo. ras. net. 


BRITISH MEDICAL JOURNAL,—“ These pleasantly written lectures contain not only much information but 
much stimulating food for thought.” 


COTTON AND ITS PRODUCTION. ву w. н. JOHNSON, lately Agricultural Adviser to 
the Australian Cotton Growing Association. With an Introduction by SIR WYNDHAM DUNSTAN, 
F.R.S., and a Foreword by SIR WILLIAM HIMBURY, Managing Director of the British Cotton 
Growing Association, With 26 Maps mis. the Cotton Areas of the World. Med. 8vo. 30s. net. 


EE на. COTTON BULLETIN.—''The book is ‘sound’ and can be confidently recommended to 
In cotton growing, but seeing that spinners the world over are consuming more and more ‘outside growth’ 
FPA cotton ought to study book аз well, for it deals extensively with these kinds of cotton." 


THE CULTIVATION OF CITRUS FRUITS. ву HAROLD HUME. With 237 Illus- 


trations. буо. 21% net (The Rural Science Series.) 


AN OUTLINE OF PLANT GEOGRAPHY. ву DOUGLAS Н. CAMPBELL, Professor of 
Botany, Stanford University, California; author of “ The Structure and Development of Mosses and 
Ferns" With 52 page Plates and 101 Figures in the Text 8vo. 175. net. 


HOLISM AND EVOLUTION. ву Generar тнк RiomT Hon. J. C. SMUTS. 8vo, 18s, net. 


THE DAILY TELEGRAPH.—“ This presentment of his attitude towards the scheme of things is in many ways 
extraordinanly inte Even those who disagree with his conclusions will find his exposition of them very stimulating, 
and in the course of his volume they will learn & great deal probably new to them about the recent theories of 
science in many departments.” 


PROJECTIVE GEOMETRY. ny CLEMENT V. DURELL, MA, Senior Mathematical Master 
at Winchegter College. Crown Вуо. 7s. 6d. net. 


ANSWERS, HINTS AND SOLUTIONS OF THE EXERCISES IN SAME. Crown 8vo. Limp Cloth. 2s. 6d. 





























*.* Sead for Macmilian's Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z 
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HOPKIN & WILLIAMS, Ltd. 


16 & 17 Cross St., Hatton Garden, London, E.C.1 


Works : Ilford, Essex. Гагена, nore m кн ae 


Student's 
- Theodolite 






Write for leaflet de Add 
scribing this instrument, Sd 
which has many ad- 
vantages over others on 
the market. It has been 
designed by a teacher 
of geography and is 
made by a firm of 

.  theodolite makers. 




















The Leading British House for 

CHEMICAL REAGENTS 

-PURE, FINE, AND RARE CHEMICALS 

і Manufacturers of Gusranteed 

Chemical Reagents for Analysis and Research. 
Made amd empplied to standarde and 
specifications described in the publication 





на * Analytical Reagents : 
£400 Standards and Tests.” 


Compiled by 
EDMUND WHITE, В.8с. (Lond.), Е.С. 
Published by 
HOPKIN & WILLIAMS, LTD. 
NEW EDITION, 1925. 
CLOTH BOUND, INTERLEAVED. 


Price 1/6 poet free from the Publishers. 








Sent on approval 
to any teacher 

* 4 + Although this instrument has only recently been 
introduced, the demand has already been very large. 


С. Е. CASELLA & СО. LTD. 
49-50 Parliament Street, London, S.W.1 














NEW TYPE 


EOTVOS TORSION BALANCE 


FOR LOCATING DEPOSITS 
OF OIL AND MINERALS . 


9 See article, " The E8tvós Torsion Balance and its Use in the 
: Field,” by Capt. Н. Shaw апа E. Lancaster Jones, NATURE, 

June 23, 1923, page 849 et seg. 

Government and Prospecting Geologists. Mining and Oil 

Companies should be in possession of our Manual of Instruction, 
. price £1: ls. prepaid (see review in NATURE, September 18, 

1926, page 406). Booklet describing the Instrument will be sent 

post free. 


EXPLORATION WORK CARRIED OUT | 
- Correspondence. Invited x 
ety 


Eo xcu шг MANUFACTURERS : 
L. OERTLING LTD. (7:2), 88-90 Turnmill Street, LONDON, E.C.1 



















PRINTED IW GREAT BRITAIN EY X. à X. CLARK, LTD., EDINSUEGM. 
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THE MICROID SERIES 


'This and other electrical 
instruments of new dengn are 
fully described in List No aM, 
which will be sent on applica- 
tion. The accuracy and зеп- 
sitiveness of the new instru- 
ments are characteristic of the 
highest class of apparatus, and 
the cost is remarkably 
moderate. 





A NEW MODEL LAMP AND SCALE 


FOR GALVANOMETER WRITE FOR LIST aM 





This newly designed lamp and scale is intended to 
give first-class service at a comparatively low cost. 
Designed and used in our own test-rooms, it is provided 
with every useful adjustment. A clear image is obtained 
in bright sunlight with а Go-sratt gas-filled lamp. It is 


made in three styles —with wall bracket, as here illus clt le m 
йай ав BAIRD & TATLOCK LTD 
| Price £4 108. GLASGOW MANCHESTER 
45. Renfrew Sr 54.Gt Duce St — Y 








EDINBURGH MICROID LIYERPOQON 





AERONAUTICAL 
INSTRUMENTS 


м ч a 


C. F. CASELLA & CO. 


LIMITED 


have considerable experience in making instru- 
ments for use in the teaching of aeronautics 
and in aeronautical research, and will be glad to 
quote for any apparatus which may be required. 
The figure illustrates a WIND BALANCE as 
supplied to various laboratories. 


Address : 
49 & 50 Parliament Street, London, S.W.1 
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ANEROID BAROMETERS 


FOR MEASURING THE ALTITUDE 
OF MOUNTAINS OR AIRCRAFT. 


Best Quality More- 


With Altitnde Scale 

reading up to 10,000 

feet and divided to 
every 50 feet. 


£5 0 0 


With Altitude Scale 
to 15,000 feet and 
divided to 100 feet. 


£5 10 0 


With Altitude Scale 
to 20,000 feet and 
divided to 100 feet. 


£6 15 0 


J. Н. STEWARD, Ltd. 


Opticians and Scientific Instrument Makers to the British ане 
Foreign Governments, 


406 and 457 Strand, London, W.C.2. 


Established 18,2. 





A feature of NATURE is its Supplements—the monthly 
ope on “Recent Scientific and Technical Books” 
and those published occasionally on specific pieces 
of scientific research. In the latter class are " Elec- 
trons, Atoms and Molecules,” by Prof. T. M. Lowry 
(May 28) and "Some New Poeaibilities in Solar 
Research," by Dr. С. E. Hale (July 3). The numbers 
can be sent to any address by the publishers on receipt 
of the published price, plus postage. 


m 








TO KEEP IN TOUCH WITH SCIENTIFIC MATTERS 
IT IS NECESSARY TO SEE *NATUBE'"'' REGULARLY 


Octoler 30, 1926 / 


OXYGEN 


And other Gases. 








The British Co. have works for the production 


of Oxygen, N Tiere. Carbonic Acid, Nitrous Onide, 
Hydrogen, and Argon in all chief industria] centres. 
The Company’s Plants are capable of an aggregate out- 
put of Боп. four million cubic teat ne per day. 
Special Terms quoted to tha Trade 


pasad ml particulars on applicanon to the ITead 
THE BRITISH OXYGEN CO., Ltd., 
ANGEL ROAD, UPPER EDMONTON, 
LONDON, N.18. 










THE PRECIOUS METALS 
GOLD, PLATINUM, SILVER. 


SPINK & SON, LIMITED 
A ppomement) 


17-18 SE dien LONDON, W.t. 


Bstablished 153 years. 
VALUE, PURCHASE or ASSAY tha above 
in any form, Е 


Parcels oan be safely wen: by repscered pos. 


SCIENTIFIC BOOKS 


AND PERIODIOALS 
Incinding the Publications of the Learned Societies, 
. OX SALE BY 


WHELDON & WESLEY Ltd. 


2, 3, & 4 ARTHUR 5Т„ NEW OXFORD ST., LONDON, W.0.2 
Classified O&talogues sent post free, Docks Purchased. 


GERMAN BOOKS 
AND PERIODIOALS 
supplied by 
W. MULLER, Foreign Bookseller, 


26 Нагі Street, Bloomsbury, London, W.C.1 
References in all countries, 
















am 














Subscription rates 
Inland Foreign 
£2 12 0 Year £217 О 
£l 6 O Halfyear £1 10 O 


15 О Quarter 16 0 


All Sabscriptions 
are payable in advance. 


Cheques and Postal Orders 
should be made payable to 
Macmillan & Co., Ltd 





for 


enclose. remittance value 


Nams 


Address 





“NATURE” 
which I 


Please send me 
months, for 











SSE 1 d 
THIS FORM MAY BE HANDED TO A BOOKSELLER OR NEWSAGENT, OR SENT DIRECT TO 
MACMILLAN & CO., LTD., ST. MARTIN'S STREET, LONDON, W.C.2. 
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- showing directly the 


6 PERCENTAGE of MOISTURE 2. 


in the room or other position 
where placed 


TERE instruments are strongly made, 
B1 and mounted in stout polished and 
PER lacquered brass cases, with 5-inch engraved 
МАҢ and silvered metal dials which give a very 
Mem open range, allowing the variations in 
fag humidity to be easily observed. 
d The action is by the contraction or expan- 
E sion of a strand of 50 specially 
human hairs, which alters in length accord- 
ing to the percentage of moisture in the 
atmoephere. 


*Edney' ' Hair Hygrometers 


This movement is conveyed by simple 
mechanism to a pulley on which the in- 
dicating hand is fixed. 


Each instrument is tested against Standard Wet and Dry Bulb thermometers, 
and is guaranteed to give accurate readings. 

A small adjusting screw is provided so that at any time the hand can (if 
ae? be set to a standard. 


waw. Fi, і 
"а 


"Rf. 


GUARANTEED 
ACCURATE 


in RTL. ааа A RR n 


п Lap Ши rY ECET ye 


m 


PRICES 
No. | pattern, for hanging in a room £2.2.0 
No. 2 pattern, for fixing to wall, with bracket, 12-inch stem £2.15.0 
No. 3 pattern, for passing through a door or wall, to show humidity of room 
without opening the door, 12-inch stem ` £2.15.0 
No. 6, 2-in. dial Hygrometer mounted with 4-in. Thermometer £2.5.0 
No. 7, 5-in. dial Hygrometer mounted with 6-in. Thermometer £2.10.0 
SAFE DELIVERY FREE Nos. 6 AND 7 


Illustrated Descriptive List of above ва other patterns of Hygrometers, also Hygrographs and Thermograp 
post free from the Sole Manufacturers : Ж 


PASTORELLI & RAPKIN LID. 


Established 1750. Contractors to various Departments of Н.М. Government. 
Actual Makers also of Tharmomsters, Barometers, Barographs, Hydrometers, and Standard Metecrological Instrumenta, 
46 HATTON GARDEN, LONDON, E.C.1. 
Tslsbkons: Holbom 1981] Any instrament sent on approval і? desired [Tslegrems: Rapkin, London 
Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 
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LEWiS| SCIENTIFIC BOOKS 


HUE н не РЕ Complete Stock of Works and Text-books in all branches 
156 GOWER ST '| of General, Technical, and Medical Science. 
°з 


AND Claseified List of Scientific, Technical, and Industrial Books, post free. 
" riodicals at rat 
24 & 28 Gower Place, All books in General Literature also supplied. Pe subscription rates. 


SPECIAL PACILITIBS FOR BXBCUTION OF ORDERS FROM ABROAD, 
LONDO N, W.C. 1. which cam be forwarded umder tho V.P. P. (C.O.D.) system when desired. 
Destoct Radway. Keston Square Khatiom 


Bffectually protective packiag used without charge. 
AI Tube Rashrays. Warren Breet, 
Telephone Museum 1071. LARGE STOOK OF 8EOOND-HAND BOOKS, ! GOWER STREET. 


SLIDING 
RESISTANCES 


ALL REQUIREMENTS 


Quality up. Prices down. 

































































st froe requ 
a са аё Irucon Works, 


ISENTHAL & G0., LTD, rum emunt о a. 


ULTRA VIOLET RAYS 


WHICH ARE STOPPED BY 
GLASS PASS THROUGH 


WINDOLITE, 


The Practical Glass Substitute 
tor windows in. FACTORIES, SCHOOLS, and 
ОРАТ HOUSES, BROODERS, and 
CATTLE SHEDS 
foc all GARDEN 
p» 









LABORATORIES 


WITHOUT A SUPPLY OF GAS 


should write for particulars of the Mansfield Oil-Gas 
t which produces gas in a simple manner from 
vy oil, such as paraffin. 

The gns produced has a calorific power of about 
1300 B. Seo foot and gives perfect oxidising 
and reducing flam 

The Mansfield plant may be seen in operation in 
many of the principal laboratories in the British Empire 
which are out of the reach of a supply of town's gas. 


Write for particulars to 
MANSFIELD & SONS, LTD., 
23 HAMILTON SQUARE, BIRKENHEAD. 



































Easy to cut and fix 
Particulars post free, or Sample 3/2. ky 3 A. for ЖИВ. 


WINDOLITE (Dept. M), 179/185 Great Portland St., 
LONDON, W. 1. 








SiR HOWARD GRUBB, PARSONS 
AND COMPANY 


ENGINEERS & ASTRONOMICAL 
INSTRUMENT MAKERS. 


OPTICAL WORKS: 
WALKER GATE, 
NEWCASTLE- 
ON-TYNE. 


The illustration shows а crown glass disc of 45" 
diameter, for an optical plane, being ground. 
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Recent Scientific and Technical Books. 
Volumes marked with an asterisk have been recesosd al ' NATURE" Office. 


Mathematics: Mechanics: Physics 


Borchardt, W. С. Elementary Arithmetic. Part 1. 
Cr. 8vo. Pp 128. (London: Rivingtons, 1926.) With- 
out answers, 25 ; with answers, 25 ба. 

; С. Lehrbuch der Ballistik Zwerter Band. 
Innere Ballistik ; die Be des Geschosses durch das 


Rohr und ihre h en. Hera ben 
von C Cranz unter kung von und O. 
von Eberhard 8vo PLE 464 (Berlu: в Springer, 
1926) 39 gold marks. 

Cushman, Frank. Mathematics and the Machinist's 


ДР Practical Mathematics of tho Machinist's Trade 
т. 8vo (London: Chapman and Hall, Ltd, 1926) 
8s. 64 net. 

Dunk, John L. Tonality: its Rational Basis and Ele- 
mentary De ment. Cr.8vo Рр. ті +72 (London: 
J. M. Dent and Sons, Ltd., 1926.) 3s. 64. net.*- 

Geiger, H., und Scheel, Karl, Herausgegeben von 
Handbuch der Physik. Band I' Geschichte der Physik: 
Vorleeun von er Scheel 
Roy. 8vo. Рр. vi-404. 

Elementare Einheiten und 
Karl Scheel. Sup Roy.8vo Pp. УШ +522. 39 60 gold 
marks. (Berlin: Julius S er, 1926 ) * 

Haas, Arthur. Die er Atome: Zebn gemein- 
verstandliche V Med. 8vo. . хи +130 +3 
"Tafeln. lm und pxig: Walter de Gruyter un 
Co., 1926 ы gold marks.* 


ы pem un 
00 metry of Engineering Dra д 
(New York e Grae НИШ Book Co, Inc , London: 


McGraw Hill Publishimg Co , Ltd., 1926. ) 125. 6d. net 
Hutchtnson, Robert W. Intermediate Text Book of 
Magnetism and деса Second edition. Cr. 8vo. 
(London niversity Tutorial Prees, Lid., 


Jones, D. Caradog, and Daniels, G. W. Elements of 
Mathematics : for Students of Economics and Statistics. 


Cr. 8vo. ‚ Vili +240. (Li niversity Prees of 
Li 1, td : London : Hodia Ала Было, Ltd., 


1926 8s. 6а. net * 

Lecat, M. Coup d’col sur la théorie des déterminants 
supérieurs dans son état actuel Première partie. 8уо. 
Pp. бо. uva: E Ceuterik, 1926) 

Lohr, Atomismus und Kontmuitatstheorie in der 
neuzeitlichen Physik ела Grundfragen 
Heft 6) Roy. 8vo. (Leiprg und Berlin: B. С. 
Teubner, 1926.) 4 О Na 

Müller, Erich. Die elektrometrische (potentio- 
metrische) Massanalyse. "Vierte verbesserte und vermehrte 

Auflage. Рр. vi+246. (Dresden und Leipzig: Theodor 
Зра 1926) 12 gold marks. 

John Ira, апа Maney, George Alfred. Ап 
В Treatise on Sirac d Indeterminate Streases 
Demy 8vo. Рр. 368 (New York ins Wiley and Sons, 
Inc.; London: ws man and Hall, Ltd., 1926) 25s. net. 

Paterson, W Test Papers in Geometry’ for 
Candidates proparmg for School Certificate, Matnculation 
and similar tions. Demy 8vo Рр.то4. (London: 
Sir Isaac Pitman and Sons, Ltd, 1926.) 2s net. 

un Ernest. A Book about Mechanical 

he E About Series.) Cr 8vo. Pp. 144. 
ondon: rth Press, 1926.) 23 net. 

Salpeter, J. Бир in die hohere Mathematik : 
fur Naturforscher und Ате Dritte A Roy. 8vo 
Pp Pp IRIS (Jena: Gustav Fischer, 1926.) 16 gold 


Small, Lloyd C. Plane coe Pp 246. ew 
York. McGraw-Hill Book Co, Inc ndon: McGraw 
Hil Publishing Co., Ltd , 1926) тїз 3d. net. 


Smekal, A. Allgemeine Grundlagen der Quanten- 
statistik und Quantentheorie. (Sonderausgabe aus der 
Encyklopadie der mathematischen Wissenschaften.) Roy. 
8vo. Pp. gil marin (Leipmg und Berlin: B. С Teubner, 
1926) 16 


1926 ) 25. 
тано Lloyd W., Watson, William W., апа Howe, 
General Physics for the Laboratory Med. 8уо, 


pa vı+247. (Boston, New York and London: Ginn 
&nd Co., 1926 ) 2.40 dollars * 
Engineering 
Andreae, C. Pp s Bau к ender Gebirgs- 
tunnel буо Pp. POM lin: Juhus Springer, 
1920.) 13. REA © gold ma 
Hebe- dud Ford. еп: ein Lehrbuch 
fü? Sta Studierende und nieure Band 2: Anordnung 
und Verwendu fur derzwecke. Zweite Auflage. 
(Бап: : Jobus pringer, 1926 ) 42 gold marks 
e, J. . S Е. et les phénomènes radio- 


о ы formules . 146. (Paris: 
Étienne Chiron, 1926 ) 12 francs. 

Bagnasco, ‘Adriano. Cemento armato: teoria. e 
pratica Seconda edizione. (Brescia: Giuho Vannmi, 
1926.) 25 lire. 

Baxter, L. Н. Electro-Craft in Theory and Practice. 
Pp. 168. (London : B T Batsford, Ltd , 1926 ) 7s 6d net 

Bennett, Alfred Rosling. History of the States of 
не Telephone System, 1895-1925. Cr. 8vo. Pp. 

Leonard Parsons, Ltd , 1926.) 5s. net. 
Chaudiéres à vapeur Roy, 8vo. 

Pp. a52 Libr. Dunod, 1926 ) бо francs. 
Bleich, Fr., ае Melan, J., Herausgegeben von 
Taschenbuch für Ingenieure und Archrtekten. (Berlin 
und Wien: Juhus Sri 1905 125 ) 2250 gold marks. 

British Еп Association. 
British Stand Cien of Tons шу used in Electrical 

(Publication No. 205—1926) Demy 8vo. 
6 ndon: British Engineering Standards Associa- 
tion; бов y Lockwood and Son, 1926.) 5s net.* 

Brutzkus, Markus. Theorie der Brennkraftma- 
schmen und deren Brennstoffe vom Standpunkte der 


uq аы Ge te gold ATIS (Halle a e: Wilhelm 
, X926.) gold marks. 
а Aud ust. Dielektnsaches Material: Beein- 


fido durch daseloktnache Feld, Eigenschaften, Prufung, 
H ung Pp 160 (Berlin: Juhus Springer, 1926.) 
IO 50 gold marks. 

Bundschu, Е. Druckrohrleitungen. (Berlin: Julius 


Springer, 1926.) 6 gold marks. 
Concrete Floor Treatment: S cations for Harden- 
img, Dustproo and Waterproo (Cleveland, Омо: 


The Master Builders' Co , 1926 ) 
Dacremont, Edouard. NNNM Deuxi&me parte : 
Applcations industnelles Deuxième édition mise à jour 


Léon Gnoinger Deux vols Gl 8vo Tome т. 
vii +632. Tome 2. Pp. iv +584. (Pans: Libr 
Dunod, е 1940.) 84 francs. 


; Georg. Erlauterungen zu den Бекеш. fur fur 
die а Е und Prüfung von élektrischen Maschinen 
DV EM uuo von Transtormatoran (R. Г Ja oe 
Regeln fur die Bewertung und Prufung von ele 
Вайп-Моңогеп, Maschinen und Transformatoren (R. E В.) 
sowie xu den normalen Anschlussbedingungen und aed 
normalen .Klemmenbezeichnungen. Im  Auftrage des 
Verbandes Deutscher Elektrotechniker herausgegeben. 


Sechste Auflage, unveranderter Nachdruck. vo. 
vii + 320. (Бош; ulius Springer, 1926.) 12 gold marks. 
Emperger, F erausgegeben von Handbuch fur 


asserbau und verwandte 


E:senbetonbau. "Band 4. 
(Borim ; Wilhelm Ernst 


Anwendungen. Dntte Auflage 
und Sohn, 1926) 36 gold marks. 


$4 





vi 
Theodor. Der Holzbau: Grundlagen der 
Berechn d Ausbild von Holzkonstruktionen des 
Hoch- und bauces : Julius Springer, 1926.) 


45 gold mar 

Wetzel, 1 АЕ дын V. Belt Conveyors and Belt d 
vators. Second edition, revised. 8vo. (New York: 
Wiley. and Sons, Inc.; London: Chapman and fail 


Ltd., 1926. 
Hohn, à. Ee et soudére des chaudières à vapeur 
(Zurich E. Hæhn, in 
, Robert . A First Course in Wireless 
Cr. gre Pp. УН +262. (London: University Tutorial 
Preas, Ltd., 1926) 3s 64. 
Ibbetson, W. S. Accumulator , Maintenance 


and Repair: Intended for the Uso of all interested an the | Otto 
and Upkeep of Accumulators for Wireless Work, 


Motor-car Ligh &nd Starting Equipment, and Country | 
House ng t. Cr 8vo .х +118. (London: 
Sir Isaac Pitman and Sons, Ltd., 1926.) 3s 6d. net. 


Kearton, W. J., Edited by. Pitman's Engineering 
Educator. Сориа in 36. {ош Parts. Part г 
Cr. 4to. Pp. ti+56. (London: Iac Pitman &nd 
Sons, Ltd., Ea 1s. 3d. net each pert * 
ae fal Рыты де 0) зб gold Zweite Auflage. 

us pringer, 2920 36 gold marks. 


; John se of Power in Colliery Work- 
rds: Teatise on Mining Costs and Machinery Designs 
and t. Roy. 8vo. Рр. xxvii + 580. санах 


Н. Е. and G: hii 1926.) 40s. net * 
Korr, A., und Nesper, E. HBidrundfunk Рр 106. 
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Fires 


keit. (Leipzig: Georg Thieme, 1926.) 5.70 


gold marks. 
Houben, J. Fortschritte der Heilstofichem!e. Erste 
Abteilung: Das deutsche Patentachriftwesen. Band 1: 


1877-1900. Рр 9:2. (Berlin und Leipzig: -Walter de 


Gru und © 1926. ld marks 
Abraam о) Pe Abhandlungen Band 4: 


Terem uber Beziehungen rwischen K 
und Farbe von Kohlenstoffverbmdungen. Von F. Kebr- 
mann und Maurice Sandoz. Pp 266 (Leipmg: Georg 
Thieme, 1926 ) 24 gold marks 

Liénard-Fiévet, СЬ. Manuel de blanchiment-tetnture 
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(New York: Paul B. Hoeber, Inc., 1926 ) 3.25 сода. 
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du cuir. "Traduction française per André Deforge. Roy. 
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Ја réparation du livre. Сг. 8vo. Pp. vii 162 (Paris: 
Libr. Dunod, 1926.) 12 francs 


Smithells, Co: J. T & Treatise on its 


Metallurgy, and А cations. Roy. 8vo. 
vili+167+33 plates (Londo: cg and Hi 
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stable and Co, Ltd, 1926.) 18s. net.* 

Black, Harman. The Real North America Pocket 
Guide Book From official sources (Black’s Blue 


Books.) Fcap. 8vo. Рр. 447. (London: Simpkin, 
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1926) 215. net.* 

Taylor, Н. Dennis. The Уасспабоп Controversy 
Reviewed on p. Novel Lines. Demy 8vo. Pp. 144. 


(London: The C Daniel Co., 1926) 2s 64. пеї 

Wigg, Harold. 5 t and Artifical Light. 32mo 
Pp. 96. (London: Fa and Gwyer, Ltd., 1926.) 
15. 64. net. К 


Williams, Leonard. Obesity. (Oxford Medical Pub- 
lications ) Demy 8vo. Pp. 181. (London: Oxford 
University Prees, 1926) тоз. 6d. net. 


Miscellany 
Ashley, Sir Wiliam. Business Economica. Cr. 8vo. 


Ер. viu+71. (London: Longmans, Green and Со, 
Ltd , 1926.) 25. 64 net * 
Bethea, Jack. The Deep Seam. Cr 8vo 


iv+316 (London: Hodder and Stoughton, Ltd., 192 ) 
7s 64. net * 

Buer, М. С. Health, Wealth and Population m the 
Early Days of the Industnal Revolution Demy 8vo. 
Pp x1+290. (London. George Routledge and Sons, 
Ltd , 1926 ) 10s.6d net.* 
` Fay, Erica. A Road to Fairyland Cr. 8vo. Pp. 
УН +219. (London and New York: G Р Putnam's 
Sons, Ltd., 1926) ss net* 

Frewin, J. С. А New ental Science. Cr. 
8vo. . 92. (Oxford: Clarendon Prees; London: 
Oxford Univermty Press, 1926 ) тї. 6d. net. 

Freytagh-Loringhoven, Frhrn. v. Die Satzung des 
Volkerbundes. Mit und  Erlaüterungen 


(Stilke's Rechtsbibliothek, Nr. 51 ) Cr. 8vo. v 
379 (Bern: Stilke, 1926 ) 8 gold mar 
Kipling, Rud . Debits an ts. Ex Cr 8vo. 
Pp vit+416 (London: Macmillan and Co., Ltd., 1926.) 
7s 64. net * 
; Susan. A RNineteenth-Century Teacher: 
John: H dg x eque F.RCS, sometune Fellqw 
of Onel Co rd, and late Medical Ee to 


the Local Government Board Ву his Niece, . 8vo. 
Pp. xv+262. (London: Kegan Paul and SR ` Ltd., 
1926 ) 7s. 6d. net * 

Patrick, David, and Geddie, William, Edited by. 
Chambers's Encyclo & Dictionary of Universal 


Knowledge. New n. Vol 8: Penobscot to Saco. 
Imp. 8vo. hi + 871. (олдоп and Edinburgh : 
W. &nd R. Chambers, iu iladelphia: J B Lippin- 
cott Co., 1926 ) 203. net* 


Pink, M. Alderton. Procrustes: or, The Future of 
English Education (To-day and To-morrow Series) 
Pott 8vo. .95 (London: Kegan Paul and Co, Ltd ; 
New York: P Dutton and Co, 1926 ) 25 64 net * 

Roe, Joseph Wickham. English and American Tool 
Builders ew York: McGraw-Hill Book Co., Inc.; 
London : cGraw-Hill Publishing Co, Ltd, 1926) 


205. net 
Shaw, Daphne, aang by. A Catalogue of British 
Scientific and Techni Books. Supplement, 1925 
my 8vo Рр. vii-166. (London: British Science 
Са. 1926) 25 64. net.* 
Sonnenschein, Wiliam Swan. The Best Books: a 
Reader. s Guide to the Choice of the best available Books 
every Department of Science, Art and Literature, with 
tho Daise of the frst and last Editions, and the Price, 
Size and Publisher's Name and Amencan) 
of each Book; в Contribution towards S tic Bibho- 
pue With Complete Authors and Subjects Index. 
edition, en y rewritten Part 4 r 4to. ЕР: 
1681-2510. (London : George Routledge and Sons, Ltd., 
1926.) 36s net.* 
Unwin, Stanley. The Truth about Pub Ex. 
Cr 8vo. Pp. 360. (London: George Allen and Unwin, 
-Ltd , 1926.) 78. 64. LN 


Webb trice. Appreriticeahip: GL 4to. Pp. 
жу +459 +12 plates y e Longmans, Green and 


Ltd, зо ais. ir 
‚ Н. G. The World of William Clissold: a 
Novel ata New Angle In 


vols. Cr.8vo. Vol x. Book 
the First: The Frame of the Picture; Book the Second. 
The Story of hubo ded Father and the Flow 
of Things, Vol з “Book the Third: The 
Story of the Бан Басе of Dickon; Book the 
Fourth: The Story of the Chssolds—Tangle of Desires 
ры -бот. Vol. 3. Book the Fifth: The Story of the 
The Next Phase; Book the Sixth: The Story 
of the Cliseolds— Venus as Eyang Star, The Epil e. 
Note by Sir Richard Clissold. 603-885. Deeds 
Ernest , Ltd , 1926 ) 75. éd net each vol* 
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NOW READY Price 3s. 64. 


А First Course in Wireless 
Ву К. W. HUTCHINSON, M.Sc., AMLEE i 


This is a scientific introduction to Wireless Telegraphy and 
Telephony. No previous knowledge of the subject 1x assumed, 


the theory underlymg the production, propagation and 
detection of electromagnetic waves is treated in a simple yet 
scienufic way, the construction and action of all essential 
appaiatus is briefly dealt with, whilst several receiving cireunts 
are explained and illustrated іп detail The book із specially 
intended for the use of technical students and wireless 
constructors and experimenters. 


“Tt ws опе of the best works on the subject we Бате so far 
seen.''—Alectricity and Electrical Engineering. 
“This ш one of the most usefully comprehensive radio tert- 


books published at a popular price we have seen." —Pojnler 
Wireless and Wireless Review. 


Descriptive Prospectus of the above and Completa 
Cats lague of Educational Publications post уу. 


UNIVERSITY TUTORIAL PRESS LTD., 


25 HiaH STREET, New OXFORD STREET, LONDON, W.C.2 





Transactions of the Optical Society 
PRICE PER NUMBER, 10, ^ SUBSCRIPTION PER VOLUME, 50s 
Vol, XXVII. OONTENTE No. 3. 


“The Anpealing and Re-annealing of Glam.” Parts III. sod IV. By 
W. M. Нлығтон, B.Sc., A.I.C. 

“Tho Nature of the Polishing Operation." By Е. W. Prrsrox. 

“Моше on the Significance and Detection of Low Errors of Refrac- 
ton" Ву О. Aves. 

“Vertex Power and its Measurement.” By W. Н. А. Етиснлм. 

“ Notes oa Some Physical and Optical Characteristics of the Stylus-oo- 
Celluloid Method of Recording." Ву W. С. Сошлив. 

Reviews. 











PUBLISHED BY 


THE OPTICAL SOCIETY 


IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY 
SOUTH KENSINGTON : | i LONDON, S.W. 







ADLARD & SON 


LIMITED 


SCIENCE PRINTERS. 
Колли а NIE MN NETUS ae ы 


Home and Export, 


23 Bartholomew Oloee, London, K.O.1. 








E 


PRINCIPLES OF HUMAN GEOGRAPHY. 
By P. VIDAL DE LA BLaCHE. Edited by Ем- 
MANUEL DE MARTONNE. Demy 8vo. Illustrated. 

188, net, 


NOMOGENESIS or EVOLUTION DETER- 
MINED BY LAW. І, 5. Bexc, О.5с. With 
an Intioduchon by D'Arcy WENTWORTH ТНОМР- 
80N. Demy 8то. Ilustrated. 18s. net. 


OUTLINES OF EVOLUTIONARY BIOLOGY. 


ARTHUR DENDY, D.Sc, F.R.S. Fourth Edition, 
Demy 8vo. Illustrated. 168. net. 


SOCIAL LIFE AMONG THE INSECTS. 


WiLLIAM Моктом WHEELER, PhD., Sc.D. 
Medium 8vo. 116 Illustrations. 154. net, 


INTRODUCTION TO THEORETICAL 
PHYSICS. AzrHUx Haas, Ph.D. Translated 
by T. VERSCHOYLE. 2 volumes Demy ro. 
IMustrated. Vol I., 214. net. VoL IL, 31s. net. 


HYDRAULICS AND ITS APPLICATIONS. 
By А. Н. Gms, D.Sc, A.M.Inst. GE, 
.Inst Mech. E., F. R.S. E. Third Revised Edition. 
Demy vo. Illustrated. 344. net. 


PHOTOMETRY. Јонн W. T. WaLsu, M.A, 
M.Sc, A.M.LE.E., F.Inst.P. Royal 8vo. Ilus- 
trated. 40a, net, 


SYSTEMATIG ORGANIQ CHEMISTRY. 
A complete laboratory guide to the preparations 
and es ns of Ch W. M. 

спао. D.Sc., F.LC.; L V. HOPPER, Ph D., 

B.Sc., ARC. SL, F.L C; and T. S. WHEELER, 

PhD., B.Sc., E. R.C Se L, F.LC. Demy 8vo. 

Illustrated. 95. nct. 


THE STATES OF AGGREGATION: The 
Changes in the State of Matter tn their 

. Dependence upon Pressure and Tempera- 
ture. GusTav TAMMANM, Director of the 
Institute of Physical Chemi at the University of 
Gottingen thorised tr on from the and 
German Edition R F. Mm, PhD. Demy 
8vo. 308 pages. ustrated. 24s. net. 


HIGH TENSION LINE PRACTICE : Materiala 
and Methods. Ву ExzNxsT V. PANNELL, 
M. Inst E E, M. Am Inst. E.E. Demy 8то. Fully 
Illuxtrated 238. 6d. net. 


THE THEORY OF ELECTRIC CABLES AND 
NETWORKS. By ALEXANDER RUSSELL, 
M.A, D.Sc, LL.D, F.R.S. Third Edition. 
Demy 8vo. Illustrated. 24a. net. 


A TEXT-BOOK OF GLASS TECHNOLOGY. 
By Е. W. Hopxin, B.Sc., ALC, and ARNOLD 
Cousen, M.Sc., ARC. Se, A.LC. With an In- 
troduction by Professor W. Е. S. Turner, D.Sc, 
M.Sc. Demy 8vo. Fully Illustrated. 42s, net. 


THE SCIENCE OF SOILS AND MANURES. 
J. ALAN Murray, B.Sc, Lecturer in Agricultural 


Chemistry at University College, Reading. 
Edition, Demy 8vo. Illustrated. 13а 6d. net. 


AN NLANLA ATOATOA LE 


Complets Lists of Scientific Books sent Post Free 
on Request. 


ШЇЇ 10 & 12 ORANGE ST., LONDON, W.C.2 Tri 
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MACMILLAN'S NEW AND RECENT BOOKS. 


PEOPLE OF THE VEIL. Being ап Account of the Habits, Organisation, and History of the 
Wandering Tuareg Tribes which inhabit the mountains of Air or Asben in the Central Sahaia. By 
FRANCIS RENNELL RODD. With 51 pages of Illustrations and 6 Maps and Plans. Super 

~ Royal 8vo. jos, net. 


Mr. Francis Rodd, son of Sir Rennell Rodd, gives in this book the record of a remarkable voyage of exploration in Africa 
among а people whose history and customs are very little known and of great anthiopological and general interest. 


IN UNKNOWN ARABIA. ву Mayor R. E. CHEESMAN, O,B.E, F.R.G.S, Н.М. Consul 
in North-west Abyssinia. With a Foreword by Sig PERCY СОХ, G.C.M.G. With Illustrations 
and Maps. Super Royal 8vo. 25$. net. 3 d 


SUNDAY TIMES.—‘ The illustrations are of unusual interest, and with its appendices of technical information 
and its maps, the book must take its place amongst the most valuable of recent exploratory works.” 


HOLISM AND EVOLUTION. ву Geverat тне Ricar Hon. J. C. SMUTS. 8vo. 18s, net 


THE TIMES,— With this volume General Smuts takes a high place in the small but distinguished company of 
British statesmen-philosopheia."' 


A SHORT HISTORY OF MARRIAGE. By EDWARD WESTERMARCK, PhD. 8vo. 


Ios. 6d net. ` 


RITUAL AND BELIEF IN MOROCCO. ву EDWARD WESTERMARCK, Ph.D. Ilus- 
trated, 2 vols. буо. 50s. net. 


SUNDAY TIMES.—''It would be ee to summarise this encyclopedia of fascinating information, But no 
one interested in the foundations of belief is likely to neglect this storehouse of evidence and scholarly elucidation.” 


ORIGINS OF EDUCATION AMONG PRIMITIVE PEOPLES. А Comparative Study 
in Racial Development. By W. D. HAMBLY, B.Sc., Anthropologist for the Wellcome Expedition to 
the: Sudan, Assistant Curator, African Ethnology, Field Museum, Chicago. With a Preface by 
Dr. CHARLES HOSE (of Sarawak). With 74 pages of Illustrations in half-tone and hne. 8vo. 
255. net. 


SUNDAY TIMES —““1ї ıs not necessary to be an anthropologist to appreciate and enjoy Mr. Hambly’s most 
entertaining book, foi it is wiltten as much for the layman as for the ent.” : 


ВАА ү ———————— 
COTTON AND ITS PRODUCTION. By W. н. JOHNSON, lately Agnicultural Adviser to 
the Australian-Cotton Growing Association. With an Introduction by SR WYNDHAM DUNSTAN, 
F.R.S., and a Foreword by Sin WILLIAM HIMBURY, Managing Director of the Biitish Cotton 
Growing Association, With 26 Maps showing the Cotton Areas of the World. Med. 8vo. 305. net. 
INTERNATIONAL COTTON BULLETIN.—'' The book is ‘sound’ and can be confidently recommended to 


those in cotton growing, but seeing that spinners the world over are consimng more and more 'outside growth’ 
of cotton, they ought to study this book as well, for it deals extensively with these kinds of cotton.” 
































THE CULTIVATION OF CITRUS FRUITS. ву HAROLD HUME. With 237 Illus- 


trations. 8vo. 218. net (The Rural Science Series.) 





AN OUTLINE OF PLANT GEOGRAPHY. ву DOUGLAS H. CAMPBELL, Professor of 
Botany, Stanford University, California; author of “ The Structure and Development of Mosses and 
Ferns.” With 52 page Plates and тог Figures ın the Text 8vo. 173. net. 


PROJECTIVE GEOMETRY. ву CLEMENT V. DURELL, M.A., Senior Mathematical Master 
at Winchester College, Crown 8vo, 7s. 6d. 
THE MATHEMATICAL GAZETTE, in a review of the volume of which this is an abridged form, says: ‘Тһе 
author possesses a th h grasp of his subject, and the power of presenting ıt in an eminently attiactive manner... . 
The book is а notable most attractive addition to the literature of the subject.” 


ANSWERS, HINTS AND SOLUTIONS OF THE EXERCISES IN SAME. Crown 8vo. Limp Cloth. 2з. 6d. 


MODERN GEOMETRY—THE STRAIGHT LINE AND CIRCLE. ву CLEMENT 
V. DURELL Crown 8vo. 58. 
MATHEMATICAL GAZETTE,—' We hope that it will become generally adopted, for it is a good book... . 
It forces the reader to think, althongh it is seldom hard to understand. It is also remarkably comptete, nothing essential 
being omitted, and very little that 1s unessential Без admitted.” : 
*.* Send for Macaiilian’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z. 
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X-RAY APPARATUS 


For Crystallography and Physical and Industrial Research 
INDUCTION COILS AND TRANSFORMERS 





















Induction Coils Coils up to 6" spark 

tom length are complete 

1" to 20" spark with platinum or 
О Я 






tungsten contacts. 











Coils from 8" up 


wards are arranged 








for use with motor 









up to 10" spark. mercury interrupters. 






We specialise in X-Ray Apparatus (new and guatanteed second-hand) for Laboratories. 


Í 1. Special List of New apparatus, including Co 
Transformers, Interrupters, X-Ray Tubes, pui Post free on request. 
| 2. Special List of guaranteed Second-hand apparatus. 


THE COX-CAVENDISH ELECTRICAL CO. (1924) LTD. 
105 Great Portland Street, London, W.T © | [Langham 1145 


Please write for 






Telephone] 





| PRIOR'S ULTRA. SENSITIVE SELENIUM CELLS 


These Cells are the outcome of 25 years’ research in seleni and stand in а class entirely by 
themselves. ido ашат e cells has been reduced to 
almost infinity, and they remain constant for a long period. 


'They can be, led in any resistance, and with a ratio up to 100 to-1 with 6o-watt lamp 3” 
sway. We are able to supply special Cells having a zero reading in the dark. 


Scientists and research workers have described Prior’s Ultra-Sensitive Selenium Cells аз a 
wonderful scientific development, producing results hitherto considered impossible with selenrum. 


Recent experiments carried out with film prove these Cells invaluable—tone being 
purer then that obtained by the use of the photo-electric cell. 


All Ultra-Sensitive Selenium Cells are guaranteed for a period of six months from date of purchase. 
The following represents a reading of a Cell selected at random :— 
Size of active surface: 1" x 1". 


Resistance of Cell in the dark: 350,000 ohma. 
Current passed in dark at 50 volts: :2 mA. 
Distance of Cell from lamps: 12 inches. 


16 а 25 
30,000 25,000 
I5 1-8 


2 mÀ. at 20 volts with 60-watt lamp 3” from Cell. 
The above Cell has been tested to бо volts. 


LIST AND GRAPH POST FREE ON REQUEST. 


PRIORSELLS LIMITED 
65/70 CANNON STREET HOUSE—I110 CANNON STREET, LONDON, E.C.4 


Telephone CITY 2186-7 Telegrams PRIORSELLS, CANNON, LONDON 
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CAMBRIDGE 
TESTING SETS 


FOR 
ELECTRICAL 
MEASUREMENTS 










PATTERN 40" 
as pattern “О,” lut of higher 
sensitivity, measures currents to 
Iro amps. and inwlations to 1000 
magoma 


PATTERN "V" 


a» pattern '* U,” but measure 
romances and 


то megohms, 
capacities from o от to тоо mids. 


PATTERN "W" 
for stray underground electric cur = 
rents up to sooo milliamperes. 
Adopted by the G.P.O. fo cable 
testing, etc. 


ЙЛ ЙИ AMOROUS 


UH 


Although these testing sets cover 
an exceptionally wide range of 
measurements, they are compact, 
portabla, and simplo to operate. 


CAMBRIDGE 


INSTR u MET Г II 





GROSVENOR PLACR 
LONDON. a pali LONDON. 8.W.l 


AMERICAN CO 
Cambodge instrament Co, Inc. ‘Grand Central Teexzal, New York 


MS. e be, 9 














\7 
4 
p 


SAMMUNA TTT nnn АШШШИШИШШШК [л 





ШШ 








PRINTED IN GREAT SRITAIM ШҮ Е. k E. CLARK, LTD, EDINBURGA. 








ANNOUNOKMENT OF THE OONTENTS 
OF THE NOVEMBER NUMBER 
OF THE 3 


PHILOSOPHICAL MAGAZINE 


JOURNAL OF SCIENCE 


Oaniucted by Bir OLIVER JOSEPH LODGER, Da, LLD., PRE; 

Віт JOSHPH JOHN THOMBON, O.M., MA, 80р. FRA; JOHN 

JOLY, M.A., D.Ba, F.R.B., F.G.B.; RIOHARD TAUNTON FRANCIS, 
F.B B.E.; and WILLIAM FRANOIB, P.I. B. 


DOUBLE NUMBER. (272 pages.) Price 108. 6d. 


Tha ofthe Vane Anemometar. By Е. Owxx, А.С.С.1., BSc 
Oo vrata! How past Two Intersccting Planes. By W. В. Moriom, 


Alternative Currents In Rarefied Oxygen in the sams Circuit, By Rev. P. 
go uev Doe . 
dae ication of Diffraction Halos to Elasticity. Ву Jas P. Аморктзв, 


Бе Sirtated Disiibuton of Spaca Charge Ву B M. Cassxx. 

Sound Changes analysed ecords.—1Ll Мосо and Violn. By H M. 
Bxowxixa, M.Sc, Ph.D. (Plate XVI.) 

The JouleThomon босі for Ап. Ву N. EuuoxrorouLos, Fellow of 
Univermty College, London, and J. Rat, Lieutenant in the Impera! 
qi ims Navy: 

On Roversal in Vacuum Tube Spectra, By Т R. Мкктом, F.R.S. 

On " Ralaxation-Osacillations " By BALTH. ули DEB PoL, Jun., D Sc. 

The Crystalline Strocture of Anh €. By Prof Jari A. VAgASTJERNA 

On Eqmlibrum ana Motion of a Continuous Medium m Four-dimensional. 

. MxxsvM 


The X-Ra of the Lower Elements By Ковккт Tyoraus 
(Plates II & XVII) 
Photo of Collosdal in Aqueous Soludons. Ву Уїп„к®ко 
) ‚ Barras, М Sc. XIX.) 
Warner's 


J 


and tbe Electrical Stucture of the Atom. 
The Relationship between Valency and Co-ordination, Ву S. Н.С. 
* Bxicas, D.Sc. 
Tho Flsah Arc Spectrum of Potessum Ву Е. Н Nxwuax, DS, 
а A.R.C.S (ме XX. A ee 
eacarches on DEN Gases and accompanyin 
Davvitiom, Dr. ès Sciences Ж 
айе к of Electromagnetc Relations Ву Н. Е. Biooa, 
Observations coocermng the Artificial Disintegration of Elements By 


J. Cnapwicx, Ph. 
b Gases.—II. Ну С P. Tmousox, M А. 
Aqueous Hydrochloric Acid at Extreme 


а 
The Ranges Secondary Ray By J. M. NurrTALL, M Sc, and 


J Phenomenon 
С G. Barra, F.R.S , and GLADY* I. МАСЕЖИПЕ, М.А. 
Phanomenon (Part 
and Dr. W H WATON. 
Tho Denaty of Fluids —I. On a Relation between Density and Tempera. 
mora ing i the Latent Heat of Vaporumiion. By J Н. $нлхвү, 
$ ок. P. 


Rosistance at Fumon and the Crystal Lattice of Mletallic Elements. 


By Ranarp PrzLrTI. 
А With 5 Plates and numerous Illustrations in the Text. 


NB In consequence of so many papers being sub- 
*^7* mitted to the Philosophical Magasns it has been 
found munposmble to secure pubhoation as speedily as 
oould be wizhet It has, therefore, been decided to issue 


two Supplementary Parts during the comm year (1987) at 
the proe of 10s. each. The Subscription for 1927 will be 
£S post free, moluding the two Supplementary Paris. 
There will be віх double numbers as тп 1028. 





FOR BACK NUMBERS APPLY TO THE PUBLISHERS : 


TAYLOR & FRANOIS, 
Red Lion Oourt, Fleet Street, London, Е.О.4 
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ANCIENT EGYPTIAN MATE- 


RIALS. ву A Lucas F.LC, Chemist in 
the Depertment of Antiquities, Cairo. 240 pages. 
Ta, 6d. net. [Ready Nov. 3. 


THE EVOLUTION AND DE- 
VELOPMENT OF THE QUAN- 
TUM THEORY. By м. M. Buon, 
ARCS, ALC With a Foreword by Prof. 
PLANCK. 98. net. [Ready Nov. 15. 


HANDBOOK OF ORGANIO 
ANALYSIS. ву H. T. слркк, BSc, 
F.LC. With an Introduction by Prof. J. NORAAN 


Солли, F.R.S. Fourth Editton, 372 pages. 
8a. 6d. net. [Ready Nov, 22. 


ELEMENTARY BOTANY: An Itro- 
duction to the Study of Plant Life. By W. 
Watson, D.Sc., Biology Master, 
School. 225 Illustrations. ба, 6d. 

[Ready Nev. 22. 


THE CORROSION OF METALS. 
By U. R. Evans, М.А. Beoond Edition. 248 
pages. Illustrated. 156. net. [Keady Nev. 22. 


ENGINEERING SCIENCE. А Fix 
Years Course in Mechanics and Heat Engines. 
By WiLLIAM WARD, B.Sc., Senior Lecturer in 
Engineering, Technical School Dudley. 38, 

[Ready Моо. 22 


ELECTRIC TRAINS. ву к. E. Dickin- 
SON, B.Sc, A.M.InsLC.E, A МІЕ Е, Works 
Manager, Electric Train Repair Shops, New South 
Wales Government Railways. 288 pages. 139 
Diagrams. 168. net.. (Ready Гес, 2. 


JUST PUBLISHED. 


PHYSIOO-CHEMICAL PERIODI- 
CITY. ву E. 5..Нкрскз, MSc, Ph.D., 
Bedford College, London, and, jJ. E. М\квѕ, 
ORE, D.Sc, Senior Lecturer in- Chemistry in 
the University of Manchesier. With Foreword by 
Prof. Е. С. Donnan. Ta. 8d. net. 


METAL-WORK. вун. M. дрли, Organiser 
and Instructor in Handicraft to the Eastbourne Educa- 
tion Committee, and J. H. Evans, A. M.I. Mech E., 
Instructor in Metal-work, London County Council. 
Becond Edition. ба, ed 


Taunton, 


RRRESRESESENBERENESEREEESESURRERWEESEERESURRRSEUBSEUSEEEBEERSURBVURBEREBEREEEERERNNEEEEEERERENNNERWEEEREEZEEERVENNUEEBESSEUEEURSUUNENNSE 


EDWARD ARNOLD X Coe 


Ё 90: & 43, MADDOX ST, LONDON, WI 


- 


io Supplement to '' Nature,” November 6, 1926 $ 


СЕ 
FILTER PAPERS 


The range of WHATMAN Filter 
Papers now manufactured ts the most 
-complete produced by any mill in the 
world, and covers practically all the 
requirements of modern һ- 

technical work, oe 


They are obtainable from all Laboratory 
Furnishers and are packed in sealed and 
labelled packages, 
















Manufactured by W. & R. BALSTON, LTD., Maidstone, KENT. 
Sample and Price Lit on «pplicaben. 
In case of difficulty apply to Sole Mill Representatives :— 





env 36i H. REEVE ANGEL & CO., LTD., 9 Bridewell Place, LONDON, E.C.4. 


ZEISS 


BINOCULAR TELESCOPE 
“STARMORBI” 
К image-erecting orem and triple 















MICROSCOPIC STAINS 







ocular rev 








Specially made for Bacteriological 
and Histological work. 


The B.D.H. Standard Stains are 

tested histologically before they 

are issued. They can be relied 

upon to give the correct reaction 
for each stain. 








Applications are invited for a оору of our Price List 
and Booklist upon Olinloal Pathology 
and the use of Stains. 


THE BRITISH DRUG HOUSES, LTD. 


Makers of Fine Chemicals, 
Graham Street, City Road, London, N.1. 
| Chemical Works: Wharf Road, London, N.1. 





кына fons. tes 
а £12, ХЫ У.О 
Telescope, in feather case, sliding stand, and shocker strape, 
Price $78 
Full particulars of Binecular Telescopes sent, on request, by the 
BRITISH REPRASENTATIVES: 


гЗ CARL ZEISS (LONDON) LTD. GBS 


Winsley House, Wells St, Oxford S: London, W.1 
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SPECIAL 
RESEARCH 
CHEMICALS 

1926 


An enlarged List of BOOTS 
RESEARCH: CHEMICALS 
has been prepared because 
of the rapid expansion of 
this important side of our 
activities. 

More than 1000 'Chemicals 
are included, and over 807 


‘of them are made in our 
own laboratories. 


Letters of appreciation re- 
ceived, and the extension 
of our business, indicate 
that the guaranteed purity 
of our products has become 
widely known. 


FOR NEW LIST WRITE 
TO WHOLESALE SALES 
DEPARTMENT 


BOOTS PURE DRUG 
COMPANY LIMITED 


Manufacturing Chemists and 
Makers of Fine Chemicals 


` NOTTINGHAM 


Telephone : 7000 Nottingham. 
‘Telegrams : “Drug,” Nottingham. 








BEKEEREEEKEREEKEREEEE 


On choosing 
a Loud Speaker 


O one would ever think of choosing a car 
without a great deal of thought and reflec- 
tion. Yet how many People will buy a Loud 
Speaker without previously considenng which 
type 1s suitable for their particular conditions? 
Haphazard choice of a Loud S er in fact has 
led to more dissatisfaction with radio than any 
other cause. 
When buying a Loud Speaker consider these 
points : 


1—TONE 
First among the essentials of good reproduction 
1s tone. Absolute freedom from distortion and a 
pue hfe-like rendering of every phase of the 
roadcast—orchestral and vocal,is necessary It 
15 upon this that Brow success has been founded. 


2—VOLUME . 
It is essential that a Loud Speaker should be 
le of giving a varied volume to meet indi-*. 
ual needs; but whether the volume be great 
or small there must be no tiace of distortion. 
There are very few Loud Speakers capable of 
rendering with real punty an unlimited amount 
of volume. 


3—NAME 
You may be shown Loud Speakers which Wok 
as good as the Brown, yet at much lower рпсез. 
Compare them, though, on quality of reproduction 
with any Brown—you cannot be other than 
impressed with the result The name Brown 
stands for all that 18 best in radio reproduction 
—pure, unsurpassed tone combined with adequate 
volume. 


q 


Jniíirated here 
ts the werid- 





There are nine 
models in the 
Brown Loud 


S. G. BROWN, L T D. . 
Western Avenue, N. Acton, w.5 


Retail Shswreoms: 19 Mortimer 1 оза 
Liverpool, 67 High Street, Southampton. АРА, 


iv 








1 W. HEFFER & SONS, Ltd., 4 
PETTY CURY, CAMBRIDGE, will be 
p to receive offers of Complete Libraries, 

ts of Journal and Smaller Collections of 


Books, for which they are prepared to offer || 
full current value and pay 


M PU PM 
tie ~and рта Бо | English and Foreign 
(new and second-hand). 
" CATALOGUE 269. Scientific Books and Publica- 
tlons of learned Societies. 

Licensed Valwers for Probate. 
Telgrame and Cables: HEFFER, Слмахгоси. Telepheme: Se (x ines}, ~ 

















PATENTS AND OHEMIOAL RESEAROH. 


- By HAROLD Е. POTTS, M.Sc, 
CHARTERED PATENT AGENT. 


Demy 8ro. Cloth. 8/6 net. 
зе сал һе no questional he, Adiba a grasp of the fundamantals of 
the discrimination with which be has selected bis lcading сама 


patent law ; 
when the validity of patents demonstiates this "—N aturs, 


THE UNIVERSITY PRESS OF LIVERPOOL, LIMITED, 
HODDER AND STOUGHTON, LIMITED, LONDON. 


MAN ' 2» An ere Tn monthly record of An- 


cal Бошшов, 2s. net ot per part, 
anywh 
CONTENTS or NOVEMBER АА 
: The ‘ 





ied ge eres i 
“Киш 


ated. 
Suscepab: to Disease.  (Cexcima'od.)— A rrangem 
RET Surgical as performed by 
Northern Arnsrralia JV ft Plats AL,)—Stoo 
Sarsens the Stster’s Son's Right in Ji —Mubammadan 
— CORRESPONDENCE. 


YAL ANTHROPOLOGICAL INSTITUT 
Upper Bedford Place, Russell Square, London, W.C.I 


GENERAL DISCUSSIONS OF THE 
FARADAY SOCIETY. 


A list of REPRINTS available сап be obtained fom Meme- сонига 
ACKSON, Paternoster Pre , London, Е C.4, Official Publishers to tbe 
-to the Society ma ‚Беэ from the 


SECRETARY, до Great poer London, W. 


SCIENTIFIC BOOKS 


AND PERIODIOALS8 
Including the Publicatiens of the Learned Secicties, 
ON SALE БҮ 


WHELDON & WESLEY Ltd. 


2, 3, & 4 ARTHUR $1. NEW OXFORD ST., LONDON, W.0.2 
Classified Catalogues sent post free Books Purnhased. 





CHEMICAL AND TECHNICAL BOOKS | 


We carry а very large stock both Second-hand and New 
in all departments of Technology, and can quote the 
best terms, 

Write for Catalegas. 


WILLIAM BRYCE, Scientific Bookseller, 
_64-64a Lothian Street, EDINBURGH. 








Jusi issued 
from the Natural History Department о? 
DULAU & COMPANY LTD. 
54-56 Margaret St., Cavendish Square, London, W.1 


CATALOGUE No. 143: 
PHYTO-PATHOLOGY AND HORTICULTURE. 


Pest fm on request 
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* POSTLIP” 





(Ne. 633 МП) 


ENGLISH FILTER PAPERS 


Manufactured In 
ANNUALLY INCREASING QUANTITIES 
- for upwards of 50 years. 











Pure Filterings for Laboratory 
Work and in quantities for all 
industrial purposes. 

See Report of TESTS made by The 


National Physical Laboratory, a copy 
of which will be sent on application, 


together with free samples if required. 


EVANS, ADLARD & 00., Lr». 


‘POSTLIP MILLS, 
WINCHCOMBE, CHELTENHAM, ENGLAND. 






























ce 
REGULATING RESISTANGES 


FOR LABORATORY USE 





taloguo of all types 


THE ZENITH ELECTRIC 


t free 


ms 00. LTD. 


Sole Мака ot the тне giten Products 
Contracts: s de the d dwisrmdy, War Cice, der Анау, Pest Ofca, L С.С. Ф 


; ZENITH WORKS 
VILLIERS ROAD, WILLESDEN GREEN, LONDON, N.W.2, 
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McGRAW-HILL SCIENTIFIC AND TECHNICAL BOOKS 
ELEMENTS OF ASTRONOMY 92005,65 vov zengous METALLURGY, 


1440 pages 60а. Od, пег 
By RDWARD ARTHUR FATH 








; CORROSION: CAUSES AND PREVENTION. 







Professor of Astronomy in Carleton College 1 By Prank ЇЧ. Species. бз: pages. SOs. Od, net. 
HIS book attempts to present the subject-matter of ' PES AND IDEA СОМВЫЗ TION 
astronomy to those who, through disinclination or lack ; 807 pagos 578. Gd. vat 





of time, do not wish to read an extended mathematical tregt- | CITRUS DISEASES AND THEIR CONTROL. 
ment. Very little is presented in mathematical form, bat Ву Н. S. Fawcert and Н. A. Тах зраз 26m. Od. net. 
an effort has been made to develop the necessary physical INTRODUCTORY  ELECTRODYNAMICS FOR 


concepts so that the reader will, after completing the book, ENGINEERS. 


be in possession of the main facts of the subject as well as Ву. Вин»ктт ап Н.М CERE poges 32». Gd. ne 
have an elementaiy understanding of the principes and | ECONOMIC GEOGRAPHY OF SOUTH AMERICA. 
methods involved in modern astronomical investigation. Ву КОН. \Үнітакск. 430 pages 17а. 6d. net 


Ample discussion is given to the nature of spiral nebule ; | INDUSTRIAL STOICHIOMETRY. 


the Bohr theory of the atom ; the Einstein theory of relativity ; By CE Tawm sad AUI RAD "ups page. 193. Gd, net 
























Eddington’s investigations, etc. , HYDRAULICS. 
$ E | By Josera N LxCoxrz. 348 pages. 152. 01. net 
ерен Pt sleeretions 1x net | MATHEMATICS FOR ENGINEERS. 
By К. W. Dou 780 pages. 25a. Od. oct 
STEEL STRUCTURES —Streeses in Simple 





COMPANION VOLUMB 





Structures. : 
П Ву L C. UxquRART арі C. К. O'Rouxxx. 


THE TELESCOPE s recs ram 17a Gin 


By LOUIS BELL ; By А 5 Рклкяк. 417 pages. 20e. Od. net. 
ROOT DEVELOPMENT OF FIELD CROPS. 
| By J E Weave здо pages 16s. Od. net 







285 pages. 189 illustrations. 15з, net. 


Sectional Catalogues sent post free on request. 
McGRAW- HILL PUBLISHING CO. LTD., 6-8 Bouverie Street, LONDON, E.C.4 





























== 
| Mow ready. Third Edition. 


A TEXT-BOOK OF 


Foyles' Special Offer 


MENDEL'S | EXPERIMENTAL PSYCHOLOGY 
PRINCIPLES OF HEREDITY 


By CHARLES $ MYERS, М.А, МО, SD, FRS, 
and F, C. BARTLETT, MA 





"In two parts. Price 166 net. 
T he two parts are also sold ‘—Part I, Textbook, 108 Gd net, 
By W. BATESON, M.A., F.A.S., V.M.H. Part lI, Laboratory Exercises. With 40 Figares and Diagrams, 7s net 
“The object of this book is to grve а succinct acoount of discoveries 10 Сы eidon такі maned ш грашу one es 
о! in this or any other language Every 
regard to Herachty made by the applicanoa of Mendel s method of research pago is loaded with trastworthy statement of voned fact t the 
A translanoa of Mendel's two papers, together with а brographical note, argumentaoon 1s so wall ordered, and the style so concise clear, 
н appended '' that the book can be read with case and pleasure " 
Third Edition, with additrona, 1913 Nature on the Second Edition, 
Published аг 17/6 Offered, practically new, at 10/6 Posage 6d. Prospectus на. 
CAMBRIDGE UNIVERSITY PRESS 





FOYLES, 121 Charing Cross Road, London, W.C.2. 


J. POOLE & CO. 


BSTABLISHED 1834 


NEW & SECOND-HAND 
SCIENTIFIC AND EDUCATIONAL 


BOOKSELLERS 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


86 Charing Cross Road, London, W.C.2 


Fetter Lane, London, Е.С.4 




















| 80TH 3 CATALOCUE OF SCIENCE TECHNOLO 
Already published. Part I: Sets of Scientific Periodi- 
cals. enoral Works (pp. 5o). Pieri Ihe. 


Mauthemati з Рат ЕА Hl; eod 
Chresology, Horoia ыд (мз) Ё tray’ Part IY, 
s-7, жил sad Buppieuca A Eos vta. Pan vh боев Metearo- 
a 

legy and pee Geography ; Mineralogy and Ceystallo- 
graphy; croscopy 144) Just blished: Part 
УП: Chemistry and Chemical Technology (pp. 208). In 
_breperation | Part Vili: Mining and Metallurgy. 


WF kes special aa ef Marra, Soefkorum тобат mo re- 

commentaiten, being well known tts тајна 

Sani, tud JAE жимерек ay хо гез boski ga мш 
ATURE. 
























Маек. Socheran are abways ready to buy libraries ос smaller collec 
tions of books on exact sox9oos, as weil as secs of sosentific pecodiroais. 
They invita correspondence in connexion with books rare and difhoult 
to gat. HENRY SOTHERAN & CO., 

140 Strand, W.C.2, and 45 Piccadilly, W.1, Londoe, 
LÁ —| 
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THE RESEARCH 
FOUNTAIN PEN Patented). 


Price 208. free by post. 


The omiy smom-blofiimg poo the world has ever produced. Dip 
pens and other fonntun p pens required incessant care and attention in 
order to &voxd blotting , this became а sem-conscious habit with the wnter, 
but none the less It was a sovero strain and handicap to him to have to 
look after his when his whole attention was taken up with оп 


composition. Research Pen requires no attention, it never blots, 
it may be lifted up and Lud down with the certainty of being literally as 
cleanly as a Tho Research Pen is mch a great change and im- 


provemen: that writers really cannot form any adequate Ideea of из greater 
utefulness without trying the pen. 

Another new foature is that tbe pen mamtayns a full and umiform 
quantity of ink on the nib Тыз ш even more ium 
of blotung The ink on the nib of the 
always at the sume good level and which can neither overflow nor descend 
bees иу proper height In dip pens the mk on the nib was alwa 
lessening , шон Housing п пек on tho nib was сои 
varying ın amount ence їп ormer it rarely happened a 
whiter was “sulted” with a gib Не could not be eased when the pen 
тоа differently from ите to ume with the varying quantities of ink 
on nib. 

The Research Pen has proved eminently successful in 
DUM with nibs, and Miis bereiten te al of 

and work to u тоо varieties in gold 
Siba. UI Кеша Pen арага а шей higher ма даг of wefan КЫН 
than former dip pen or fountain pen, and п some cases the speed of 
wnting has been doubled 

Те аге always giad toisena а Касы Pen'onapprobahon to регин 
id occupy responmble positions No statement is made regarding the 

Ms Research P T aae han other fountain bu 

е en is more expensive t an oun рев, н t 
the materials of the er ome tiie cota u better, The 
penholder is made of beautifully tinted transparent bakelite There ага 
а pects 1а the ped which are not in any othar pen, maing that 
piera аге реу And moa: у ларе properties peat rs Ши. undi pretan t 

any pen No trouble me ш реп. [tis 
аса most гаме MI AMA реп, ar athe aly dra -Abog pen luch 
15 found to > durable ın India and other warm countries. The Research 
Pen will also be found to be as cleanly аз a safety реп —also а new departure, 


À. MUNRO, Fountain Pen Manufacturer, 
248 Corporation Street, BIRMINGHAM, 


JAMES SWIFT & SON LT- 


Makers of the highest grade 
Microscopes and Accessories. 
Conis acis: s io all Scuniiéc Departments of Н.АГ Geot 


NEW MODEL 


UNIVERSAL” MICROSCOPE 


т P A perfectly designed Stand, with сепїтїп 
MEM rotating mechanical stage, for Researc 
in Pathology, Bacteriology, Haematology, 

etc, 


Catalogus розі fres on request. 
- UNIVERSITY OPTICAL WORKS, 


‚81 TOTTENHAM COURT ROAD, 
LONDON, W.1. 


writers 
ters in 



















Diseectng, etc 











ELECTRIC 
MICROSCOPE LAMPS 


[ox Power Microscopy 
F 


Dark Ground Illumination 


SCIENTIFIC WORTHIES 


MICHANL FARADAY. 

THOMAS HENRY HUXLEY. 

OHAHRLES DARWIN. 

JOHN TYNDALL. 

SR  GMORGE 
STOKES. 

SIR CHARLES LYELL. 

ВІВ CHARLES WHEATSTOXR. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

LOHD KELVIN. 


GABRIEL 


BARON X. A. NORDENSKJÖLD. 


ARTHUR CAYLEY. 

SIR 0. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 

DMITRI IVANOWITSH ИКИОК- 
ишт. 

LOUIS PASTEUR. 

AR ARCHIBALD GEIKIK. 

LOHD LISTER. 

STANISLAO CANNIEZARO. 

VON KOLLIKER. 

SIMON XEWOONB. 

SIR WILLIAM HUGGINA. 

LORD RAYLEIGH. 

EDUABD SUESS. 

SIR WILLIAM OHOOKES. 

SIR WILLIAM BANZAY. 

DR. A RUSSEL WALLAOR, 

PROF. Н. POINCARE 

SIE J. J. THOMSON 

SIR HORMAN LOCKYER 

PROF. Н. A. LORENTT. 

PROF. 1. P. PAVLOV. 

PROF. A. A. MICHELSON, 


Proof Impressions of any of the above, pnnted on India 
Paper, may be had from the publishers, at 5а. each. 


MACMILLAN & CO, Ltd., 


ST. 


MARTIN'$ STREET, W.C.2. 





G. C. DYMOND, F.L C.P. A. Н. E. POTTS, F.L C.P. A. 
W. P. THOMPSON & CO, 
CHARTERED PATENT AGENTS, 


12 CHURCH STREET, LIVERPOOL, 
and 50 LINCOLN'S INN FIELDS, LONDON. 
J. V. ARMSTRONG, F.LC.P.A. М.Н. BEESTON, К.Р.А. 





A. P. THURSTON, D.Sc., F.R.Ae.5,, 


Patent Agent, зз Нан Ногљовм, W.C т. 


Phone ' Holborn 2342 





Patents, Trade Marks and Designs, 


KING'S PATENT AGENCY LTD., 146a 


Queen Victoria Street, E.C. Advice handbook frea, 4o узага rots. 


























NEW 
DAYLIGHT 
LAMP 
Particulars on request 


HAWKSLEY & SONS, LTD. 





83 WIGMORE STREET 
LONDON, W.1 
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HOPKIN & WILLIAMS, Ltd. 


ииси ee ЕС 


* Coches, 
Totes. Holborn 04 and Gs. 


The Leading British House for 
CHEMICAL REAGENTS 
PURE, FINE, AND RARE CHEMICALS 

Ы отијасіаге ај Goaranised 
Chemical Reagents for Analysis and Research. 

Made amd supplied to standards and 

specifications described in the publication 


* Analytical Reagents : 
Standards and Tests." 
Compiled by 
EDMUND WHITE, BSc. (Lond), F.L.C. 
Published by 
HOPKIN & WILLIAMS, LTD. 


NEW EDITION, 1925. 
CLOTH BOUND. INTERLEAVED. 


Price 1/6 poet free from the Publishers. 





SIRA 


MOUNTANT 


A neutral mountant, The acidic pro- 
pertes of Canada Balsem are known to 
affect certam substances апі stains. 
SIRA Mountant ш prepared in accordance 
with the directions of The British Scien- 





ay 


tific Instrument Research Association, and 
2/6 should be used in place of Canada Balsam. 


Sela Manufacturers: 
Stafford Allen S Sons, Lid. 
Esteb. 1833, 7 Cowper St, Lond, E'C.2 
From all Scientific Instrumomt Makers and Doalers, 


x 


Cholecystography 
SODIUM SALTS OF 


TETRABROM-PHENOLPHTHALKEIN 
AND 





TETRAIODO-PHENOLPHTHALEIN 


In Gelatin capsules for oral administration 
In Glass containers for intravenous injection 


Further laformatica om request 


Зх BurnouaHs WELLCOME а CO., LONDON 
rx 4619 АП Rights Reserwed 
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IDISCOVERY. 


A MONTHLY POPULAR 
dpi ie OF KNOWLEDGE 


mJ ene Тномзои, viet Bema S 


Ев 
£ Caren. Litt D., Е.В. 


K 
ын 
F.R.S., Prof R- 





A free specimen copy of “ Discovery " 
will be sent to anyone on request. 


Contents of the November issue include: 


LIVY AS A POLITICIAN. В. S. Oowwav, Lirr.D., F.B.A. 
FLIGHT FACTOR IM BIRDS. C. J. PATTEM, MD., 800. 
CRUSADES PREACHED IN AMERICA. Lems SPENGE. 
HOLY WELLS. B. б, 8. WALTERS, В.80. 
SCIENTIFIC PROBLEMS OF THE AMAZON. С. W. D. РЕ, 
AMERICAN UNIYERSITY LIFE. А Ваттан STUDENT 


Coples of the August British Association Number, 
containing Sir Oliver Lodge's reminiscences of the 
1894 Oxford meeting at which wireless was first de- 
monstrated, сап still be obtained, each 1s. 2d. post free. 


еа а е Те еее «Тог dete s Tilt. t i ATH 


Illustrated. 1s. Monthly. 
Annual Subscription 123. 6d. post free. 


BENN BROTHERS LTD. 
ймы 154 Fleet Street, London, E.C.4 


ANNOUNCEMENT. 


Volume VIII. of The Journal of General 
Physiology will be а memorial to its founder, 
Dr. Jacques Loeb. This volume will contain 
papers by Dr. Loeb’s pupils and his associates, 
together with a portrait and a sketch of his 
life. The volume will appear simultaneously 
with Volume IX. The publication of this 
volume began September 18, 1925. 


Subscribers to the Journal, and others, may 
obtain the extra volume by sending their 
subscriptions (price $5.00) to 


THE JOURNAL OF GENERAL 
PHYSIOLOGY, 
AVENUE A AND 66TH ST., NEW YORK, N.Y. 
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/ A SIMPLE SENSITIVE 
GALVANOMETER 


Cambridge A.M. Galvanometers 
can now be fitted with the Wads- 

worth reflecting device, whereby 
the normal sensitivity is doubied. 
For example, a galvanometer of 
this form, with a resistance of 25 
ohms, wil give а deflection of 
275 millimetres per microampere 
at one metre scale distance, as 
compared with approximately half 
this value for the standard pattern. 


CAMBRIDGE 


INSTRUMENT CO [rp 









































16x 14x21 cm. 








А x = 49.GRO6VENOR PLACE 
Further particulars : ка accor” LONDON, 8. W.L 
on request. AMERICAN COMPANY: 


Cambridge Imetrament Co , Inc. Gand Central Tecmenal, Mew York 








NO. 3. 
AUTOMATIC ROTARY 
MICROTOME METAL TESTING IN 


WORKS & LABORATORIES 





7 Capt. Sankey's Machine provides а 
reliable shop teet. It is automatic, 
portable, inexpensive, and can be 

тн: worked by unskilled labour. The 

DETACHABLE E KNIFE HOLDER WITH FINE ADJUST. _ personal element is removed, and 


NEW AND IMPROVED MODEL 


UNIVERSAL OBJECT CLAMP. RIGID AND PRACTICAL a record is obtained which can be 
TOTALLY ENCLOSED MECHANIS filed for reference. 
HOAOY CONSTRUCTION QVEIGFTT 28 Ita. 


pace а 


LABORATORY EQUIPMENT OO. C. F. CASELLA & CO. 
MICROSCOPES AND ACCESSORIES, MICROTOMES, 49—50 PARLIAMENT STREET, 
PHOTOMICROGRAPHIC APPARATUS, BENCHES, Etc. LONDON, S.W.1 

Showroom : 310/312 Regent Street, London, W.1 

Telephone : Langham JIII g 
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J. & А. CHURCHILL 


42 Illustrations, 154 net 


THE PREPARATION AND ANALYSIS OF OF ORGANIC COMPOUNDS 


Ву J. BERNARD COLEMAN, A.R.C.Sc., F.LC, F.CS., and FRANCIS ARNALL, Ph.D., M.Sc., Е. LC, 
Lecturer in Chemistry, Chelsea Polytechnic, London. 


“ This Mp o pyrieveaDoc liitis work places before ths student a compreheastoe course ef practical erg chamusiry .. Altegether 
a si ty useful one, and woll adapied io the ased: 6 both the beginner and the advanced ent in general prectrcal egante 
*— CHEMICAL TRADE JOURMAL 































115 Experiments. jo Illustrations. 108, 6d. net. Postage 6d. 


THEORETICAL ORGANIC CHEMISTRY —Part І 
By FRANCIS ARNALL, Ph.D., M.Sc , F.LC, Lecturer in Chemist ‚ Chelsea Polytechnic, London, and 
F. W. HODGES, M. бе, Senior Science Master, Coopers mpany School, London. 


38 Illustrations. 18%. 6d. net. Postage 6d. 


RECENT ADVANCES IN BIOCHEMISTRY 
By J. PRYDE, B.Sc., M.Sc., Lecturer in Phynological Chemistry, Welsh National School of Medicine. 
jS. nost 7 Ir s tbe best book of из Lind I hava ever seen.” ` 














and Edition. уо Illustrations, 198, 6d. net. Postage ба. 


RECENT ADVANCES IN PHYSIOLOGY . 


By C. LOVATT EVANS, D.Sc., M-R.C.S, L. R.C P., F.R.S., Jodrell Professor of Physiology, 
Unrvermty College, London. 4 








2 Volumes. 72 Illustrations. 42:34 net. Postage 1s. 


THE ATMOSPHERIC NITROGEN INDUSTRY 


WITH SPECIAL CONSIDERATION OF THE PRODUCTION OF AMMONIA AND NITRIC ACID 
By De. BRUNO WAESER. Translated by ERNEST FYLEMAN, B.Sc., Ph.D., Е.І.С. 
With a FOREWORD by J. Е. CROWLEY, D.Sc., BA, M.LEE. 
ene Adios Ad ы жыйн еы ar tilet Seienn tempi 7i trads hieraiurs, te 


present а very 
comprehensis account ram fications of ней анун рае уси DE 1 миле ау AINT the mest 
comprehensive accenni (he development 9 the ноет moe try in Germany ae (Var that has уч and for 
that ona fact alene, the book merits careful attentren."—CHEMICAL TRADE JOURNAL 


55 Illustrations, 9s 6d. net. Postage 6d. 


GASWORKS LABORATORY HANDBOOK ` 


By W. I. INESON, Chief Chemist, Bradford Corporation Gas Department, Lecturer in Gas Engineering 
and Gas Supply, Technical College, 


50 Illustrations, 10s. 6d. net. Postage 6d. 


CHEMISTRY OF THE PROTEINS AND ITS ECONOMIC APPLICATIONS 


By DOROTHY JORDAN LLOYD, М.А, D.Sc, F.L.C. INTRODUCTION by Sır F. С. HOPKINS, F.R.S. 

















Two Volumes. 864 net. Postage Is. 


. PARRY'S CYCLOP/EDIA OF PERFUMERY 


“ фый бун ainsi aei cae eet Cr ale D е up-te-date—the recent patents on menthel and hee чи ааа 
are comered, and the contributton by Langlais and (shy om erris oil. | Mr. Parry has produced twe vetu mes contarning a ыт 
1A/erweatton li ipd rad PUT тя the essential o1] and and perfumery "Lake: ador, office and warchenst, and which toe prs uet. mwili 
J'ewnd 1m many such "—PEXFUMERY AXD ESSENTIAL Remen 


207 Illustrations, 1s. net. Postage 


GIUA'S CHEMICAL COMBINATION AMONG METALS 


Translated by С. W. ROBINSON, Adviser in Agricultural Chemistry, University College, Bangor. 


FRESENIUS' QUALITATIVE CHEMICAL ANALYSIS 


Translated by C. A. MITCHELL. 17th Edition. 57 Illustrations and Spectroscopic Plate. 86s. net. Postage od. 














162 Illustrahons, @1a, net. Postage od. 
HOOD & CARPENTER’S PRACTICAL CHEMISTRY 


3rd Edition. 200 Illustrations. 328. net. P 


е 94. 
MARSHALL'S MICROBIOLOGY *^т= oos ot Mi Renee iem 


“IVe Анею то other боой wkich, tm so limited a space, Such ax excellent account, gentral and speciai, of micre-o: gantsms im all 
their aspects. The igri contains sumeronus tiustrattoms." Ó-NATURE. 


and Edition. Revised and Enlarged. 16 Plates and 38 Text-figures. 438. net. Postage od. 


WHYMPER'S COCOA AND CHOCOLATE : | 
ndon: d. & A. CHURCHILL, 7 Great Marlhprough Street, W.1 
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THE 


IMPROVED 





“PEANDAR FORTINETTE” 


STANDARD 


This Barometer has been designed 
to meet the requirements of 
Chemical Laboratories, Gas 
Works, Private Observers, 
' Colleges, etc., for an instrument 
giving exact readings at a 
moderate cost. The Frame, 
which is made of solid drawn 
brass tube, is enamelled. black 
and finished’ in the very best 
manner, and is mounted on a 
polished oak board, with brackets 
for adjustment, and opal glass 
reflectors behind the scales and 
glass cistern. Each instrument 
is engraved The Improved 
* Peandar Fortinette " Standard 
Barometer. 


i 
AF А... = 


елй 


r1 x4. з 
ранила ——— 
och +) reer a ees à 

- I a Е tee 

ea Bhs 2 





atk 
dg 
e WEE 


е. = А 
ee =ч оял 


ҮЕ =ч АЗ, 


BORE OF TUBE - ‘25-inch 


The Scales are engine-divided, 
and engraved on the brass body 
to '05 inch and | millimetre, and 
read by the verniers to ‘002 inch 
and ‘05 mm., and are protected 
by an air-tight glass cover. 
The Thermometer has both 


Fahrenheit and Centigrade scales, 
and is protected by a metal frame. 


Price, complete ав illustrated, 


£7 7 O 


National Physical Laboratory 

Certificate - £2 2 O entra. 

Sent Carriage Paid, and safe 

delivery guaranteed, within the 
British Isles. 


„ош PASTORELLI & RAPKIN LI 
46 HATTON GARDEN, LONDON, E.C.1 


Actual Manufacturers of Barometers, Thermometers, Hygrometers, 
Barographs, Thermographs, Hygrographs, Rain Gauges, Hydrometers, etc. 





PRICE LISTS POST FREE ON APPLICATION. 





. Any iastrament sent on approval if desired. 


Tolograms—“ Rapkin. London.” 


ESTABLISHED 1750. 


Telephone—Holborn 1981. 
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THE 
MAHLER-COOK 
BOMB. CALORIMETER 


For determinmg the 
а calorific value of Fuels 
A. AES E. (Coal, Coke, Oils, etc. ). 























POCKET 
CALCULATOR 


“ accuracy is about four times thit of 
the ordinary ten-nch slide rule . . ." 


writes а B.Sc., from Canada. This unsolicited letter [o 


The only reliable, accurate, and 
high-class on the market 
to-day, and made by Engineers and 
high-pressure experts. 


Stamlesa steel Bombs with de- 
scaled internal fimsh, or high 
tenzile mild steel Bombs with en- 
amelled interior. 


Send for Illustrated Booklet con- 
{ашп all working instructions, 
tables, graphs, etc. 

High Pressure Apparatus, Centrifuges, Microtomes, 
Electroscopes, Steam Meters, Electric Furnaces, etc. 


CHAS. W. COOK & SONS, 
ROYAL HOTEL WORKS, 
ASHBY-DE-LA-ZOUCH, LEICS. 


LONDON STOCKISTS Messrs. Baird & Tatlock (London) 
Lid., Cross Street, Hatton Garden, F.C. 1. 


— 





on to state: “ My estimate is that I have made about 
thousand calculations with your product. About twenty- 
two thousand hydraulic calculations have been made in the 
last month with a probeble error of any one calculation not 
groater than 5/100 of 1%.” 

Otis King Model К for multiplication, divisions propor- 
tion, percentages. Model L gives, in addition, all powers 
and roote—fractional or otherwise—of all numbers without 























Price: packed in leather case, 2] Black Cursor 1/6 extra), 
mae gs UX. i 


Write for illustrated and fully descriptive folder. 


CARBIC LIMITED 
(Dept. М), 51 Holborn Viaduct, London, E.C.1. 
Agents un most Dowerntons ana Foreign Countries. 


Bausch [отЬ 


NEW WIDE-FIELD BINOCULAR MICROSCOPE 


Designed to meet the increasing need for a high-grade 
binocular microscope that fulfils the following conditions : 








Stereoscopic Vision. 

. Extremely Large Field. 

. Long Working Distance. 

. High Eye Point. 

. Wide Range of Magnification. 


It grves the advantage of viewing the image in rts 
true position, not inverted or reversed. 


аф ш з 





Supplied on four different stands coveriag every 
requirement, (ће microscope being interchangeable 
on each stand. 


Illustrated descriptive hist sent on request, 








Also Microscopes for all purposes, Microtomes, Photomicrographic Apparatus, 
Centrifuges, Colorimeters, Hemoglobinometers, Balopticon Projection Lanterns, etc. 


Bausch & lomb Optical (o.[td. Ponpon ON АЕМ 


Contractors to Drilith, Indian, Colonia] and Foreign Governments. Our instruments mag be obtained through ali Dealeri. 
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CUSSONS 
ADAPTABLE 
CLAMPS 


for the Mechanical 
and Physical Laboro 











Please send for new Catalogue 


G. CUSSONS Lr». 
The Technical Works, MANCHESTER 
London Office: Thanet Houso, 231 Strand, W.C.2 





7 ESTABLISHED 1876 


Sir Richard Glazebrook's 
— DICTIONARY — 
| ОЕ m 
APPLIED PHYSICS 
Can now be purchased on the convenient . 
System of Divided Payments 
no и Т CONTENTS 


. Vol 1. Mechanics— Heat. 
Work in P rre найн 


5 volumes » HL Маго ору; Мешеу, a and Measuring Apparatus. 


s IM. D ЫЕ Rani 
Delivered at once " Де 
T» the GLOBE PUBLISHING 
For a first payment of 7 DAYS xe eir relie Charing Crows Road, London, W.0.2, 
2 1 I- Жанр оору of tha Die ст К урой Toy 
FREE (iria ra Али пт жуде) 
Single Volumes А А It ж understood that I сар examme the 22 for sere days айат I rececre it and thet I сад 
1t to you on the sgkth day if I decade mot to keep it Should I decide to retain the vaokmeele 1 
oe балау E CEA Ae epee foe tan complete woke са the mghik day end to 


For a first payment of fier 
. 2/6 


e N.xo 





e A ergusom 


SOLAR CHRONOMETER 


УШ ало correct tima en Car ea E 

ance for equation. It is very portable i 

only 4 ins. in diameter) and it can be set up by anybody, 

; no compass or level being required. 

Мойес! A, for use between 60° N. and 60° S. £5 15. 0 

Model B, for use in any latitude . 26 15 0 
With deecrzptive pamphlet. 


J.H. STEWARD. Ltd. “= 


Sdentyfc Instrwment Mabers io the British and Foreign Gowmrnmentt, 
X06 & 457 STRAND, LONDON, W.C.2. 


М. OTTWAY & Co. Ltd. 
(Eatablished 1640) 
"Aotual Makers of Astronomical and Terresirial Telescopes 


OTTWAY'S “SPOTTER” TELESCOPE 


мета - 


Fitted with 5 draw tubos. pic ae ibe Me Me pi neta ro 
polished. Length extended x closed Dian 
Pr Ones: Glam tr, Шу ae а асаа 

REDUCED PRICE 4&1 1 15 1 0 post боо. 
Libestrated Lanfei: sent om request 
Orion Works, Ealing, London, 


ULTRA VIOLET RAYS 


WHICH ARE STOPPED BY 
GLASS PASS THROUGH 


WINDOLITE, 


The Practical Glass Substitute 
for windows in FACTORIES, SCHOOLS, and 
HOSPITALS 
fa POULTRY HOUSES, BROODERS, and 
CATTLE SHBDS 


W.B5. 



















Particulars poet fros, or Sample 8 ft. by 8/2. for ШИВ. 


WINDOLITE (Dept. M), 179/185 Great Portland 
LONDON, W. 1. : 
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Conscientiously 
made—for you 


HE careful, conscientious workmanship—the almost 
loving care with which Brown workers tend the 
instruments they make, is almost akin to the pride 
with which the Craftsmen of old fashioned their work. 
This pride of work 15 distinctly reflected in the fihished 
product—it will be obvious to you the moment you sce 
a Brown Loud Speaker o1 Headphone. 


Each Brown Instrument 15 conscientiously made; we, 
its sponsors, know that in it we have designed a Loud 
Speaker which will give the most faithful rendenng of 
Broadcast it is possible to imagine; one that, in purity 
of tone and adequacy of volume, sets a standard in 
reproduction unequalled throughout the world. Because 
we want to pass this on to you, we are determined that 
not by the slightest deviation from the high standard of 
workmanship, nor by a moment’s relaxing in the dis- 
cernment with which -only the finest quality materials 
are chosen, shall the astounding fidelity of Brown 
reproduction be prejudiced. 


q Art and Science go hand in hand in the Brown 
Cabinet Loud Speaker. Beautifully finished in 
iich Mahogany or Oak, it will harmonise with 
the setting of any room, while in purity of tone 
and adequacy of volume it stands alone among 
Loud Speakers of this type. In resistances of 
2000 or 4000 ohms. £6.6.0 


S. G. BROWN, LTD. 
Western Avenue, North Acton, W.3 


Retail Showrooms: 19 Mortimer Street, W.r, 15 Moorfields, Lrverpool, 
$, High Street, Southampton 


IV kodesalo * s Lansdown Place West, Bath; Cross House, 
Wertgute Newcastle; 120 Wellington Street, Glasgow , 5-7 Godwin 
Screet, ; Howard S. Cooke & Co , 59 Caroline birmingham , 
N. Ireland’ Robert Carmany, Unon Chambers, т Ошоо Street, Helfast 





“LET YOUR FRIENDS LISTEN!” 
a eaa aa a 


. Gilbert Ad. 6170. 
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Transactions of the Optical Society 
PRICE PER NUMBER, 10. ^ SUBSCRIPTION PER VOLUME, 5s 
Vol. XXVII. CONTENTS No. 4. 


“ Application of the Hartmann Test to the Measurement of Obhque 
Aberration.” Ву R. Кіхсат лкк, A. R.C,S., BSc. 













Professor І. C. Marr, ARCS, D.1.C., DSe 
“Note on tha Criterion for the Best Position of Focus" Ву T. 
Surry, ALA, Fo Inst. P. 


Regres Abstracts of Putent Specifications 


PUBLISHED BY 
THE OPTICAL SOCIETY 


IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY 
SOUTH KENSINGTON : : LONDON, 3.9 у 





ЕЕ & SON 


LIMITED 
" BARTHOLOMEW PRESS” 


" SCIENCE PRINTERS. 


ays Home and Export, 


New London Offices: 
21 Hart Street, Bloomsbury, W.O.1. 


NATURE Subscription rates 

















Inland Foreign 
£2 12 0 Year £2 17 0 
£1 6 0 Halfyear £110 0 

13 0 Quarter 16 0 


Cheques and Postal Orders should be made payable to 
Macmillan &- Co., Ltd. 














Please send me "NATURE" 
for... months, for which I enclose 
remittance value |... 






















This Form may be handed to а Bookseller or Newsagent, 
or seat direct to 


MACMILLAN & CO., LTD. 
ST. MARTIN'S STREET, LONDON, W.C.2 
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Alread blshed. Part I: Sets ef Sclentific Periedi« 
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of books dnd of mentio periodioals. 
tons On exact smence, аз ы oats 
They mwee correspondence m connexon wrth books rare and ФТ 


140 Strand, W.C.2, and 45 Piccadilly, W.1, London. 





















JUST PUBLISHED. Cr. о За, Gd. net, postage 2d. 


* VOLUME ALTERATIONS 
ON AND IN SOLUTION 
By FRANK L TEED, D $e(Lood ), M.Inst. MM -` 
of'the Middle Temple, Barrmter-at-Law 


LOMDON: Н. К. LEWIS & 00, LTD., 138 GOWER STREET, W.C.1. 


GERMAN BOOKS 


AND PERIODIOALS 
supplied by 
W. MULLER, Foreign Bookseller, 


26 Hart Street, Bloomsbury, London, W.C.1 
References in all countries, 


SCIENTIFIC BOOKS 


AND PERIODIOALS 
Including the Pablicatieas ef the Learned Societies, 
ON SALE NY 


WHELDON & WESLEY Ltd. 


2, 3, & 4 ARTHUR ST., MEW OXFORD ST., LONDON, W.C.2 
Classified Catalogues sent post free, Books Purchased. 


NATURAL SCIENCE 
BOOKS AND PERIODICALS 
INCLUDING THE PUBLICATIONS 
OF THE LEARNED SOCIETIES 
CATALOGUES GRATIS LIBRARIES PURCHASED 
BERNARD QUARITCH LTD. 

11 Grafton Street, New Bond Street, London, W.1 


OXYGEN 


And other Gases. 


Co. have works for the production 
of нене NL Carbonic Acid, Nitrous Oxide, 
Hydrogen, and Argon in all chief industrial centres. 
Tbe Company's Plants are capable of an aggregate out- 
pat of about four million cubic feet per day. 
Special Tarsus quoted te the Trade. 


oer and full particulars on ‘application to the Head 
the Company— 
THE BRITISH OXYGEN CO., Ltd., 


ANGEL ROAD, UPPER EDMONTON, 
LONDON, N.18. 
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BLACKIE’S|: 
CHEMICAL BOOKS 


Just Published 


PRACTICAL ORGANIC . CHEMISTRY 
For Students of Pharmacy and 
Medicine. Ву I. VANCE HOPPER, Ph.D., 
A.R.C.S.I., F.I.C., and WILLIAM M. CUALIING, 

D Sc, Е.І.С, Lecturers on Organic Chemistry, 

The Royal Technical College, Glasgow. De- 

за especially to suit the needs of students 
ng the Chemist and Druggist Qualifying 

iren of the Pharmaceutical Society. 
net. 


Second edition, revised amd enlarged. 


THE FOUNDATIONS OF CHEMICAL 
THEORY : The Elements of Physical 
and General Chemistry. By R M. 
CavEN, D.Sc.(Lond.), F.LC., Professor of 
Inorganic and Analytical Chemistry in the 
Royal Technical College, Glasgow. 128. 6d. net. 


MANUALS OF PURE AND APPLIED 
CHEMISTRY. General Editor: R. M. 
CAVEN, D.Sc.(Lond.), Е.1.С. 


THE STRUCTURE OF MATTER. By J. 
ston, D.Sc., A.L.C., Lecturer in Physical Chemistry, 
Royal Technical College, Glasgow. Second Impression. 
198. 6d. net. 

CHEMICAL SYNTHESIS: Studies In the Investiga- 
tion of Natural Organic Products By Harry 
HEPWORTH, D.Sc.(Lqnd.) F.LC., a member of the 
Research Staff of Nobel Industries, Ltd — 208. net. 

COMPLEX SALTS. By Wittiam THOMAS, В.А. 

(Cantab.), M.Sc.(Wales), Ph.D (Aberdeen), A I.C., 

Lecturer in Chemistry, University of Aberdeen 108. net. 


QUANTITATIVE CHEMICAL ANALYSIS and 
organic tons Ву R M. Caven, D.Sc. 

(Lond), Е.Т.С. 

IN Two PART8:— 

Part IL; Preparation of Inorganic Salts, and 
Simple Exercisss in Gravimetric and Volumetric 
Analysis, 38. 6d. net. 

Part IL: Volumetric Analysis ; Gravimetric 










































Prep ро ; 

SYSTEMATIC QUALITATIVE ANALYSIS. 

^ Students of rog Chemistry. Ву К. M. CAYEN, 
D.Se.(Lond.), Е.1.С. ба. net. 

A TEXTBOOK OF ORGANIC CHEMISTRY. By A. 
BxgNTHSEN, Ph.D. Edited by J. J. SupsozoucH, 
Ph.D., D.Sc., F.I.C., Hon. Follow of, and formerly 
Professor of Organic Chemistry in the Indian Institute 
of Science, Bangalore 194. 6d. net. 

PRACTICAL ORGANIC CHEMISTRY. By J. J. 
SUDBOROUGH, Ph. D., D.Sc., F.LC., and T. CAMPBELL 
у з=) Hs C., Professor of Chemistry, Unrver- 
sity College of Wales, А А companion 
book to Sudborongh's P hono Dauer s ‘ Organic 
Ch ." Ва net 

SYSTEMATIC INORGANIC CHEMISTRY. From 
the Standpoint of the Periodic Law. By R M. 

CavxN, D.Se.(L8nd.), F.LC., and С. D. NDER, 

D.Se.(St. And. and Lond.), F.LC. $s net. 


Catalogue of Advanced Scleutific and Mathematical 


Books post free. 
BLACKIE & SON, LTD. 


БО OLD BAILEY, LONDON, E.C.4 
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NOMOGENESIS or EVOLUTION DE- 
TERMINED BY LAW. L S. BERG, 
D.Sc. With an Introduction by D’ARcY 
WENTWORTH THOMPSON Demy 8vo. Illus- 
trated. 288. net. 


FROM A REVIEW IN NATURE 


“This volume represents the mature thought of 
an accomplished ichthyologist and traveller who 
speaks from the point of view of a naturalist and 
field observer and marshals, in the first nine 
chapters, all the difficulties that have arisen through 
field observation in the orginal concept of Dar- 
winism. . . . А thoughtful and, in large part, 
original contribution to the newer modern aspect 
of the evolution theory.?—Ocf. 30, 1926. 


"OE 


PRINCIPLES OF HUMAN GEO- 
GRAPHY. Ву P. VIDAL DE LA DLACHE. 
Edited by EMMANUEL DE MARTONNE. Demy 
8vo. Illustrated 188. net. 





ШИШШШИШИШШИШИШЇИИШШИҮҮШШЇШҮШШҮШШШИШИШШИШИ 
ТОТ 











PHOTOMETRY. Jonn W. T. WALsH, МА, 
M.Sc, A.M.LE.E., F.InstP. Royal 8vo 
Illustrated. 408. net. 


SYSTEMATIC ORGANIC CHEMISTRY. 
A complete laboratory guide to the prepara- 
tions and estimations of Organic Chemistry. 
W.M CUMMING, D.Sc., F. L.C. ; I. V. HOPPER, 
Ph.D. BSc, А.К.С.5с.1., F.I.C. ; and T. 5. 
WHEELER, Ph.D, B.Sc, F.R.C.ScI, F.LC. 
Demy 8vo. Illustrated. 25s. net. 


THE STATES OF AGGREGATION : Th 
Changes in the State of Matter in 
their Dependence upon Pressure and 
Temperature. GUSTAV TAMMANN, 
Director of the Institute of Physical Chemistry 
at the University of Gottingen. Autborised 
translation from the 2nd German Edition by 
К.Е Мені, Ph.D. Demy 8vo. 308 pages. 
Ilustrated. 24s. net. 


INTRODUCTION TO THEORETICAL 
PHYSICS. XARTBUR Haas, Ph.D. Trans- 
lated by T. VERSCHOYLE. 2volumes. Demy 


8vo. Illustrated. VoL 1.; 818. net Vol II, 
218. net. 
Complete Lists of Scientific Boohs sent Post Free 





on Request. 
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RIVERS-McDOUGALL 
FATIGUE MACHINE 


(Portable Model) 
| E 





45x10xJ30cm ш 


This machine, provides an efficient and reliable 
method of ying and registering the distraction 
of the attention due to mental fatigue or to dis 
turbing sensory stimuli. The test requires a 
maximal sustained effort of attention from the 
subject, and produces a continuous graphical record 
of the results, which lends itself to examination 
and analysis. The machine is useful for compar- 
ing the capacity of individuals for concentrated 
effort, the influence of excitement, drugs, reet, etc. 


WRITE FOR FURTHER PARTICULARS. CAMBRIDGE 


INSTRUMENT Со I1» 


- LONDON A Toot 46.GROGY ENOR PLACE 























AMERICAN COMP. 
Cambodge instrament Co ine, Grand Central Terminal, New York 





NEW 
Spectrometer - STUDENTS MICROSCOPE STAND L 0 
Reading directly ín wave-lengths : The Microscope ia one of the well-known standard 
. | Lait series, of generous proportions, with large square 


object stage. 

The objectives and cyepieces aro of our own manu- 
facture, entirely Broh. prend of the highest quality, 
the objectives consisting of fully corrected achromatic 
lenses. 


SPBCIFICATION 


L O Dau No. 1— Microscope stand, with conse 
ect bs Abbe 








focussing 
EE (an ria achromatic 
objectives: 3", o 28 085 N.A Eye 
piecos x6 and хто. Complete in cabinet 

£16 10 0 


REPAIRS 





The instrument is equipped with a sym- 

metrical sht, illuminated pointer to the 

eyepiece, and an extra dense glass prism. 
Height of instrument 12 inches. 








[rari ud Bea" | 20 Mortimer Street, London, W.1 
Fadl ра ticulars from the Makers : E 
BELLINGHAM & STANLEY LTD. бшм). Liniers 
71 Hornsey Rise, London, N.19 
e Piona: Moantsiow 2270 y 
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WEALTH, VIRTUAL WEALTH 
AND DEBT 
By Professor Е. Soppy. 


An examination of the economic paradox that 
threatens the future of industrialised nations— 
material productivity and financial bankruptcy, 
glut and unemployment, superabundance and 
poverty, with world war as the outlet—from the 
standpoint of physical science. 


10s, 6d. 


Some Press Opinions: 


“Here at long last is somebody talking about economics without 
seeming merely to juggle with peradoalcal ideas, Ir is tbe secret of 
Prof. Boddy's clarity that Һе із a scientist. ”—Grania. 

“Prof, Soddy has written a profoundly Interesting book. The value 
of it hea in the conjunction of absolute fearleseness with a close and 
masterly logical analysis."—Saturday Revtecs. 

“A valuable contribution to economic thinking by a leading export 
in а quite different branch of sclence." — New Staseswean, 

“А Leen and soccessíal exposure of the defects of oar bank credit 
system together with a set of remedial proposals designed to secure а 
stable price level. "New Leader. 


GEORGE ALLEN & UNWIN LTD. 
40 Museum Street, London, W.C.1 


Journal of Scientific Instruments 
(Published on the 15th day of each month ) 


PRODUCED BY THR INSTITUTE OF PHYSICS, WITH THE CO- 
OPERATION OF THE NATIONAL PHYSICAL LABORATORY 


PRIOR; SINGLE COP м, 64. ANNUAL SUBSCRIPTION, BOs. 
subscriptions to the CAMBRIDGE 


IVERSITY PRESS, Fetier Lane, London, EC 4. 


OONTHNTB OF NOVEMBER IBSUE.—VOL IV, No. 1 


MOTE OM SHIELDED NOWN-INDUCTIVE RESISTANCES, By L 
HARTSHORN and R M. WILMOTTE 

A MACHINE FOR RATING INCANDESCENT LAMPS. By С. С. 
KR DEN and М R CAMPBELL 


AN INTERFERENCE APPLIANCE FOR THE ACCURATE COMPARISON 
OF LENGTH CAUCES. By Е. Н. ROLT and C. Н KNOYLE. 


THE VALVE BRIDGE. A МЕН METHOD OF MEASURING THE 
ANODE IMPEDANCE AND VOLTAGE FACTOR. Hy W. 
BAGGALLY 

DESCRIPTION CF AN IMPROVED THORNER DAYLIGHT FACTOR 
METER. By A. K. TAYLOR. 

LABORATORY AND WORKSHOP NOTES. 

SELENIUM CELLS. 

MAGNFSIUM ALLOYS 

HEAT TREATMENT OF METALS. 
DIAPHRAGMS AND HEATTREAIMENT. By F. STOKES. 

А NEW SEMSITIVE GALVANOMETER OF SHORT PERIOD AND LOW 
RESISTANCE, 

REVIEWS. e 

TABULAR INFORMATION ON M- SCIENTIEIG INSTRUMENTS: Xv. 
BRITISH OPTICAL G 


Volume IV. commences uik ths October msuber This volume only 
n comtain is ts and the Annual Subecription uni] be 3112. a. Veis. 
L, TI., an J11. can be sbtasacd complete, bound tm cloth, jor 35%. tack 
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New Scribner Books 


OUR MOBILE EARTH 


By REGINALD DALY, Head of the Department of 
Geology jn Harvard University With many photographs, 
diagrams and maps 31s. not. 

“Our ‘Mobile Earth” tells all that is known of the 
crust of the earth ite origin and structure; of earth- 
quakes ; of how the continents were formed; of how 
the mountain chains came into being—all the sucoss- 
aive steps of Nature in the making of the habitable 
world. 


** Professor Daly's fascinating book. "— AMorsimg Post 
‘It should be welcome to many classes of readers: geo- 


graphers, biologists and  paleontologuts, as well as 
astronomers end physicists, — Times Literary Supplement, 


BEYOND THE MILKY WAY 


By GEORGE ELLERY HALE, D Sc, Aso RAS, 
Director of the Mount Wilson Observatory of the Carnegie 
Institution of Washington. Illustrated Та. 6d. net, 

Dr Hale, who is well known for his pioneer work in 
astronomy, summarises the suppositions in regard to 
another universe, and ontlines some of the newest-dis- " 
coveries both astronomical, dealing with the infinitely 
big, and physios—deazling with the infinitely little. 
He describes how the late Ernest Fox Nichols was the 
first to measure the heat radiation of stars, and points 
the way to future great developments. 


By the same author, 


THE NEW HEAVENS. Та. 6d, net, 
THE DEPTHS OF THE UNIVERSE. тв. 6d not. 

'" No one 15 more competent than Piofessor Hale to 
survey this great terntory of which he is the leading pioneer 
explorer, and his account of the methods used to examine 
it and the rich store of new knowledge gathered from it, 
makes it as fascinating a scientific story as ever was 
told "— Nature 


EVOLUTION AND RELIGION 
IN EDUCATION 


By Professor HENRY FAIRFIELD OSBORN, Pres- 
dent of the American Museum of Natural History. 
7s 6d net. 


Professor Osbarn's book sets forth the reasoned and 
tempered views of a great evolutionist who is also a 
1eligionist. 

Other books by Profisso: Ойым 


FROM THE GREEKS TO DARWIN. (New 
ediuon ) An outline of the development of the evolu- 
tion idea, 12s. 6d. net. 


EVOLUTION OF MAMMALIAN MOLAR 
TEETH. To and from the tilangular type. Pro- 
fosely illustrated 14s. nok, 


- THE AGE OF MAMMALS. In Europe, Asia and 
North America Profusely illustrated. 40s net. 
(At present out of print, new edition in preparation ) 


A Prospectus of all Professor Osborn's books sen! on request 


CHARLES SCRIBNER’S SONS 
т BEAK STREET, LONDON, W.1 œ 
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respects, you have not made the wisest choice possible to 
you. Forin one of the nine Brown models there is an 
instrument to suit your pocket, which conforms with 
every requuement of the perfect Loud Speaker, and 
which will render you the same faithful service years 
after, as on the day you bought it. 

We do not make extravagant claims for the Brown—it 
is not necessary. An instrument which has risen in a 
few years from a small ‘‘local” sale to world-wide fame ; 
which has found its way into the homes of people of 
every nationality ; and whose name has come to be 
unnersally regarded as a veritable synonym for perfect 
Radio reproduction—a Loud Speaker with such a record 
of achievement behind it surely needs по further 
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quality of the B.D.H. Organic Chemicals and Analy- 
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The “Coolidge” tube is unequalled for physical and 
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MACMILLAN’S NEW AND RECENT BOOKS. 


REALITY: A NEW CORRELATION OF SCIENCE AND RELIGION. ву 


BURNETT HILLMAN STREETER, Canon of Hereford. 8s. 6d. net. 


This book is a plain and popular statement of а position which the anthor has reached айе many years of 
‘reflection and much discussion with persons of different points of view. 


NATURAL MAN: A RECORD FROM BORNEO. By CHARLES HOSE, Hon. ScD, 


formerly -Divisional Resident, and member of the Supreme Council of Sarawak. With a Preface by 
Pror, G. ELLIOT SMITH, FRS With Illustrations and Map Super Royal 8уо. зов, net. 




















PEOPLE OF THE VEIL. Being an Account of the Habits, Organisation, and History of the 
Wandering Tuareg Tribes which inhabit the mountains of Air or Asben in the Central Sahara. Ву 
FRANCIS RENNELL RODD. With 51 pages of Illustrations and 6 Maps and Plans. Super 
Royal 8vo. 30s. net. 


THE WESTMINSTER GAZETI ТЕ.—* Mr. Fiancis Rennel! Rodd's record of travel and adventure, and his 
character-drawing of tbe many strange people with whom he came in contact, make his work one of serious geographical 
and ethnographical value.” 


IN UNKNOWN ARABIA. ву Mayor R. E. CHEESMAN, O.B.E., Е.К.0.5., Н.М. Consul 
* in North-west Abyssinia: With a Foreword by Sik PERCY COX, G.C.M.G. With Шизтапоп» 
and Maps, Super Royül 8vo. 255. net. 


THE TIMES LITERARY SUPPLEMENT.—* The interest of this book is so various and it is so eminently 
readable that those wh» feel no particular concern with Arabia will find it as attractive as those who до,” 


A SHORT HISTORY OF MARRIAGE. ву EDWARD WESTERMARCK, Ph.D., Author 


of “ Ritual and-Belief in Morocco," etc, 8vo. тоз. 6d. net. 


ORIGINS OF EDUCATION AMONG PRIMITIVE PEOPLES, 4 Comparative Study 
in Racial Development. By №. D. HAMBLY, B.Sc., Anthropologist for the Wellcome Expedition to 
the Sudan, Assistant Curator, African Ethnology, Field Museum, Chicago. With a.Preface by 
DR. CHARLES HOSE (of Sarawak). With Illustrations. 8vo. 25s, net. 


SUNDAY TIMES —“ ït is not necessary to be an ангор to appreciate and enjcy Mr. Hambly's most 
entertaining book, for it is written as much for the layman аќ for the student.’ 


HOLISM AND EVOLUTION. By GENERAL THE RIGHT HON. ]. C. SMUTS., 8vo. 18s, net. 


THE OBSERVER.—*' An important contribution to the new world-outlook that is preparing.” 


PROJECTIVE GEOMETRY. By CLEMENT V. DURELL, M.A, Senior Mathematical Master 
at Winchester College. Crown 8vo, 7s. 6d. 


THE MATHEMATICAL GAZETTE, in a review of the volume of which this is an abridged form, says: “Тһе 
author possesses a thorough grasp of his sabject, and the pra of presenting it in an eminently attrachve manner... . 
The book is a notable and most attractive addition to the literature of the subject. ’ 


ANSWERS, HINTS AND SOLUTIONS OF THE EXERCISES IN SAME. Crown 8vo. Limp Cloth. 2s. 6d. 


HIGHER MATHEMATICS FOR STUDENTS OF ENGINEERING AND SCIENCE. 
By FREDERICK С. №. BROWN, M.Sc.(London) Е.С.Р., Senior Mathematical Master, West 
Ham Secondary School. Crown 8vo. 108. 
WORLD POWER.—''The author is quite right in the clum made in the preface ‘that the ,book should be of 
service to all students reading mathematics lor a degree, whether in arts, science, or engineering.’ The book is an 
excellent one and should hnd a wide field of usefulness.” 


-AN ATLAS OF HUMAN ANATOMY FOR STUDENTS AND PHYSICIANS. 

: By CARL TOLDT, M.D., assisted by PROFESSOR А. D. ROSA, M.D. Adapted to Englsh and 

American and International Terminology by M. EDEN PAUL, M.D.Brur, M.R.C.S., ШЕ.С.Р. 
Revised Edition. With 1505 Illustrations. 2 vols. Demy 4to. 42s net. 


























CURRICULUM PROBLEMS. ву THOMAS Н. BRIGGS, Teachers College, Columbia 


University. Crown 8vo. 4s. 6d. net. ~ • 





*.* Send for Macmillan’s Illustrated Christmas Catalogue, post free on application. 
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MACMILLAN'S NEW AND RECENT BOOKS. 


REALITY: A NEW CORRELATION OF SCIENCE AND RELIGION. зу 
m TE ЫМАМ STREETER. 8з. 6d. net. 
reflection and much отко n wi Liege i cd uu li bird Rd ыы Мар 


HOLISM AND EVOLUTION. ву скмкклг тнк RiGHT Hon. J. C. SMUTS. 8vo, 18s, net 


THE DAILY NEWS.—' А noble and suggestive book, to which justice cannot be done in a short renew, but 
which will repay the careful study of all those concerned with the spiritual interpretation of hfe.” 


NATURAL MAN: A RECORD FROM BORNEO. By CHARLES HOSE, Hon. ScD, 
formerly Divisional Resident, and member of the Supreme Council of Sarawak. With a Preface by 
Pror. G ELLIOT SMITH, F.R.S. With Illustrations and Map Super Royal 8vo, jos. net. 
THE WESTMINSTER GAZETTE,—" The most complete and instructive study we have yet had of the people of 
Borneo and their way of life ; and, of cour«e, nobody but а man who has hved and worked among them as Dr. ое has 
done, could have written it ” E 


PEOPLE OF THE VEIL. Being an Account of the Habits, Organisation, and History of the 
Wandering Tuareg Tribes which mhabit the mountains of Air or Asben in the Central Sahara. Ву 
FRANCIS RENNELL RODD. With Illustrations and Maps. Super Royal 8vo. 30s. net. 

THE WESTMINSTER GAZETTE.—''Mr. Francis Rennell Rodd's record of travel and adventure, and his 
character-drawing of the many strange people with whom he came in contact, make his work one of senous geographical 
and ethnographical value.” ‚ 


IN UNKNOWN ARABIA. By Mayor R E. CHEESMAN, O.B.E, F.R.G.S, Н.М. Consul 
in North-west Abyssinia. With a Foreword by SiR PERCY СОХ, G.C.M.G. With Illustrations 
and Maps, Super Royal 8vo. 253. net. : й 
THE TIMES LITERARY SUPPLEMENT,—“ The interest of this book is so various and it is зо eminently 
readable that those who feel no particular concern with Arabia will find it as attractive as those who do.” 


A SHORT HISTORY OF MARRIAGE. By EDWARD WESTERMARCK, Ph.D., Author 


of “ Ritual and Belief in Morocco," etc. 8vo. тов. 6d. net. 


ORIGINS OF EDUCATION AMONG PRIMITIVE PEOPLES. А Comparative Study 
in Racial Development. By W. D. HAMBLY, B.Sc., Anthropologist for the Wellcome Expedition to 
the Sudan, Assistant Curator, African Ethnology, Field Museum, Chicago. With a Preface by 
Dr. CHARLES HOSE (of Sarawak). With Illustrations. 8уо. 25s. net. 


SUNDAY TIMES —''Yt 11 not necessary to be an anthropologist to appreciate and enjoy Mr. Hambly’s most 
entertaining book, for it is written as much for the layman as for the student.” 


PROJECTIVE GEOMETRY. By CLEMENT V. DURELL, M.A, Senior Mathematical Master 


at Winchester College. ‘Crown 8vo, 75. 6d. + 
THE MATHEMATICAL GAZET7 E, n a review of the volume of which this is an abndged form, says: ‘' The 
author possesses a thorough grasp of his subject, and the power of presenting it in an eminently attractive manner, ... 
The book із 2 notable and most attractive addition to the literature of the subject.” 
ANSWERS, HINTS AND SOLUTIONS OF THE EXERCISES IN SAME. Crown 8vo. Limp Cloth. 2s. 6d. 


HIGHER MATHEMATICS FOR STUDENTS OF ENGINEERING AND SCIENCE. 
By FREDERICK С. W. BROWN, M.Sc.(London), F.C.P., Senior Mathematical Master, West 


Ham Secondary School. Crown 8vo. 105. ‚ 
WORLD FOW E R.—'' The author is quite right in the chim made in the preface ‘that the book should be of 
service to all students reading mathematics dar a d.giee, whether in arts, science, or engineering.’ The book is an 
excellent one and should find a wide field of usefulness ” 


AN ATLAS OF HUMAN ANATOMY FOR STUDENTS AND PHYSICIANS. 


By CARL TOLDT, M.D., assisted by PROFESSOR A. D. ROSA, M.D. Adapted to English and 
American and Intemational Terminology by M. EDEN PAUL, M.D.Brux, M.R.C.S., LR.C.P. 
- - Revised Edition. With 1505 Illustrations. 2 vols. Demy 4to. 428. net. 


PRINCIPLES OF GENERAL CHEMISTRY.  Byj,STUART R. BRINKLEY, Assistant 
Professor of Chemistry, Yale University. Illustrated. 8yo. 158. net. 

LABORATORY MANUAL. Ananged to accompany “Principles of General Chemistry." Ву 
STUART В. BRINKLEY and ERWIN В. KELSEY, Assistant Professors of Chemistry, Yale 
University. Illustrated. 8vo. 6s. 6d. net. 
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"EDNEY" HAIR HYGROGRAPHS 


of guaranteed accuracy 






















THE * EDNEY" HAIR 
HYGROGRAPH 


records directly the percentage of humidity in the 
atmosphere of tho room or place being fested. 
Actuated by a string of human hair, the movement 
is transmitted through levers to the pen, which records 
on the chart the exact percentage of humidity. The 
chart is ranged 0-100 per cent. The Instrument is 
strongly mounted on cast-iron base with hinged 
copper cover. 

Price complete, with charts for one year and bottle 


of ink : 1 . ‚в 0 о 


JiREBER с. 


Size rr in. x 5 in. x 7$ in. 








THE * EDNEY " THERMO- 
HYGROGRAPH 


records on the same chart by different coloured inks 
the temperature and humidity of the atmosphere. 
The chart is ranged o-100 Faht. and 0-100 per cent. 
The Instrument is strongly mounted on cast-iron base 
with hinged copper cover. 

Price complete, with charts for one year and red and A. 
blue inks . : . £12 12 О Teste. 
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Ас; 3. A 
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b 
THE “EDNEY” BARO- 
THERMO-HYGROGRAPH 


records on the same chart by three different coloured 
inks the pressure, temperature, and humidity of 
the atmosphere, The chart is ranged 28-5-31 ins., 
0-100 Faht., and 0-100 per cent. The Instrument Js 
strongly mounted on cast-iron base with hinged 
copper cover ў 

Price complete, with charts for one year, and red, 
blue, and geen inks . . £18 16 О 





wans PASTORELLI & RAPKIN LTD. (me) 46 Hatton Garden, LONDON, E.C.1 


Telephones : Holborn 1981] Any instrument sent on approval if desired. [Telegrams : Rapkin, London 
Carriage paid and safe delivery of aii our instruments guafanteed within the British Isles. 
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BLACKIE’S LIST 


TWO IMPORTANT NEW BOOKS 
Just Published 


SPACE AND TIME 


By ÉMILE BOREL 
Honorary Director of L'École Normale Supéneure; Professor of 
Mathematical Physics in the Faculty of Sclences of Paris ; Member 
of the Institute 
Large Crown 8vo. Price 7s. 6d. net 

A semi-popular account of the Theory of Relatmity by one 
of the most disinguished of living French mathematcians 
Beginnmg with the principles of space and time measurement, 
it leads up to Einstein's epoch malang idea Professor Borel 
has specially added for the English edition an extended dis- 
cussion of 1ecent theoretical and experimental researches, - 


Ready shortly 


THE ABSOLUTE 


DIFFERENTIAL CALCULUS 


By TULLIO LEVI-CIVITA 


Professor of Rational Mechanics m the Uni 
Fallow of the В. Accademia Nazionale del 


Demy 8vo, Price 215. net. 
* А сопсње and lucid account of the Calculus of Tensors by 
the emjnent Italian mathematician who, with Ricci, discovered 
the method, and to whom many of its most powerful develop- 
ments are solely due. 

* The book appeared in Italian in 1925, but the English trans- 
lation has been specially revised by the author, who has con- 
tnbuted for the English edition two entirely new chapters on 
the physical applications of the method ‘The translation has 
been made by Miss M. Long, equal to Fourth Wrangler in the 
Mathematical ‘Tiipos, Scholar of Girton College, and formerly 
Asmstant Lecturer, Bedford College for Women. 


THE CALCULUS OF OBSERVATIONS : 
A Treatise on Numerical Mathematics. By E 
WnrrrAKER, Sc- D., F.R.S., Professor of eus 
in the University of Edinbugh, and С. ROBINSON, 
M.A., B.Sc., Lecturer in Mathematics in the University 
of Edinburgh. Demy 8vo. xvi+392 pages 
Second Edition (Third Impression). 18а. Me 

This book covers completely the course of stu киш praeri 
for London University B.Sc. Honours in ент 
Part II. ; Pure Mathematics, Section 5. 


PLANE GEOMETRY. An Account of the 
more Elementary Properties of the Conic Sections, treated 
by the Methods of Pure and Co-ordinate Geometry. 
Ву 1. В. Benny, M.A.(Cantab.), B.A.(Lond.), 
Е.К.А.5., sometime Mathematical Scholar of C s 
College, Cambridge; Principal of Leigh Technical 
School, Lancs. Crown 8yo. 103. 6d. net. 

This book covers one of the alternative courses in Geo- 
meu ior the Pass B.Sc. Examination of the University of 
n in Pure Mathematics. 


APPLIED CALCULUS. By Е. F. P. BISACRE, 

O.B.E., M.A, B.Sc, A.M.Inst.C.E. Large Crown 

fro. 10s. 6d. net. 

This book has been s specially written for science and 

eeung students who desire шге & working know- 

e ef the calculus, but whose mathematical 
pment 1s alight. 

А GENERAL ТЕХТ-ВООК OF ELE- 
MENTARY ALGEBRA. By E. Н. CHAPMAN, M. A, 
ene ), D.Se.(Lond.), Headmaster, Finest Bailey 

ndary School, Matlock. With or without Answers. 

7s. 6d. not. 

A complete course in Algebra for the Final B. Sc, Examina- 
tion of London Unrvetsity. 


Write for New Catalogue of Advanced Scientific asd 
Technical Books. 


BLACKIE AND SON, LIMITED 
50 Old Bailey, London, E.C.4. 
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JOHN MURRAY 


By VISCOUNT HALDANE 
Human Experience: A Study of its Structure. 
“Full of that quiet scholarship, sound reasoning, and 
swift mastery of a poblem characteristic of the author," 
—Datly Telegraph. ба. net. 
The Reign of Relativity. 


As 2 result of conversations with Professor Einstein, Lord 
Haldane has added fresh paragraphs to this new edition, 
Fourth Edition. 318. net. 


Td C ODONOpEy of Humanism and of other Sub. 
ects. 





An admirable sequel to “The Reign of Relateity."— 
Manchester Gala than. 128. net. 


By Prof. FREDERICK SODDY, M.A., F.R.S. 


The Interpretation of Radium and the Structure 
of the Atom. 


M cat de conccived."—Ss«/ator. Fourth Edition. 
i Enlarged. With Illustrations. 18s. net. 
Sclence and Life. Aberdeen Addresses. 


' We are the Professor's debtor for a most estive 
book."—AMeruimg Past Third Impression. 108. Gd. net. 





Cloud Studies. 


By ARTHUR W. CLAYDEN. Second Edition. Re- 
arranged and Enlaiged. 64 Illustrations, 16а. net 


BrT 
By А. THOMSON, M.A, LL.D. New and Fifth 
Edition. Thoroughly Revised, 215. net. 


Variation, Heredity and Evolution, Recent Pro- 
grees in the Study of. 

Ву R Н. Locz, M A., S.D. Fifth Edition. 

by LeoNAzD DoNCAsTER, Sc.D., F.R.S. With Por- 

traits апа Diagrams. Өз. net. 


Mechanism, Life and Personality. An Examina- 
tion of the Mechanistic Theory of Life and 
Mind. 

E S. HALDANE, M.D., LL.D., F.R.S., University of 
ord Second Editon бе. net. 


Practical Zoology, A Junior Course of. 


By the late Prof. A. MILNES MARSHALL, M.D., D.Sc, 
F.R S., and the late HerBERT Hursr, MD. Ninth 
Edition Revised by Prof. F. W. GAMBLE, D. Se, ERS., 
University of Birmingham, 138. net. 


The Realm of Nature. An Outline of Physio- 
graphy. 
Ву Н. К. Мпі, D.Sc, LL.D. Third Edition (Tenth 
Impression) Revised and entirely Reset. 78. Gd. nct. 
Microscopy. 7 The Construction, Theory and Use 
of the croscope. 
By EDMUND J. SPIrTA, F.R.AS.,F.R.M.S, Diagrams 
and Illustrations. Third Enlarged Edition. 26s. net. 
Physical Science, The Recent Development of. 
By WiLLiAM C. DAMPIER WHErHAM, ALA., Е.К.5 
Fifth Editon Entirely Revised and greatly Enlarged. 
Өв. net 


Revised 


Splendours of the Sky. 
Ву 1БАВЕ1 M. Lewis “Her object has certainly been 
pleasantly fulfilled, without the slightest loss of accuracy." 
—Merning Pos. Illustrated. . Өз. net. 





doha Murray, Albemarle $t., Loudon, W.1 





`” 


. Becquerel, 
éléves de l'enseignement supérieur e 


Supplement to " Nature," November 27, 1926 v 








Recent Scientific and Technical Books. 
Volumes marked with ан asterisk have bees recerved a? NATURE" Офе. 


Mathematics: Mechanics: Physics 


Ballard, Р. B. Fundamental Arithmetic Large Cr. 
8vo. Book т. Answers only. 7d net Боок 2. Answers 
Answers only. 8d. net. 


only.. 7d. net; Book 3: 
Teachers Book 4, with Notes and Answers. Pp. 79. 
2s. 3d. „(Londen : 


University of London Press, Ltd., 
1926 ) 


Barkla, C. G., and Carse, С. A. Notes on Practical 
Physics. for Junior Students. Second edition. Demy 
8vo. . хі +119 асаа and Edmburgh : Gumey 
Я 1936. ) 6d net.* 

Jean. Cours de phymque à l'usage des 
des ingénisurs 

Elasticité acoustique. Roy 8vo. Pp. H+427. 
: J. Hermann, 1926.) 6s.* 

Borchardt, W. С. Elementary Arithmetic. Cr. 8vo. 
Pp xi +259 +xxmi + xxvi. (London: Rivingtons, 1926.) 3s. 

Borel, e. Traité du calcul des probabilités et de 
ses applications Тоше 2: Les applications de la théorie 
des probabilités aux sciences mathématiques et aux 
sciences physiques Fasc. 1: Apphcations à Lani 
métique et à le théorie des fonctions; logona: pro 
par Borel, rédigéee per P. Dubreil. т be ae, 
17 francs Tome 4: Wap que e et conclumon. 
Fasc. r Applications au tir, Haag. 8vo. 

18 2 пагы (Paris ` Ganthier- lars et Cie, 1926 

Борава, G ., ot Rabaté, G. Initiation aux méthodes 
vectorielles et aux applications géométriques de l'analyse, 
2 xus e des élèves de mathématiques spéciales et des 

es Facultés des Sciences 8vo. Рр 215. (Paris: 
x. Vibert, Pie Mer 28 francs. ^ 

Е" ue et chimie. i dea 
la deuxiàme édition de l'ouvrage de Pierre Duhem y- 
2 Рр. vi-651. (Pans: J. Hermann, 1926.) 70 

cB 

Brown's Completed Burdwood Azimuth Tables : Com- 
puted for Intervals of Four Minutes New ейЊоп, 
revised and enlarged. Roy, 8vo. ' 346. (Glasgow : 
J. Brown and Son, Ltd., 55) тоз. net. 

Court, Lilian. A Givi Service Arithmetic. Cr. 8vo. 
Pp. 160. (London and’ New York: The Gregg Publishing 
БЫ Ltd., 1926) 25. 64. 

Du Pasquter, L.- -Gustave. Le calcul des probebilités : 
son évolution mathématique et ue. Roy. 8vo. 


'Tome 2: 


Pp. ххі +304. (Paris: Hermann, 1926.) 49 francs.* 

Dorell, Clement V. Projective Geome Cr. 8vo. 
Рр. x+222. (London: Macmilan and Co, , 1926.) 
75. 6d.* 


Edser, Edwin. General Physics for Students: а 
Text-Book on the Fundamental Properties of Matter. 
Reprinted, with additions. GL 8vo. Pp. 1x +676. (London: 
Macmillan and Co., Dn. 1926) 85. 64.* 


Egnell, Axel. ochématique (le calcul vectoriel).: 
ses applications géométriques et ses rapports avec le 
calcul érentiel absolu. 8vo. Рр. xiv+572 (Paris: 


Gauthier-Villars et Cie, 1926.) 80 francs. 
Eilott, T. C. J The Dial Machine. an Ap tus 
for the Elementary Mathematical Laboratory. Ст. буо. 


uations de la dynamique de 
l'éther, avec un note sur pea Sag du repérage de 
l'espace et du temps dans ses rapports avec la relativité. 
Roy. 8vo. Рр. ш +67: (Paris: Albert Blanchard, 1926) 
I2 francs. * 

КосеяЧегу a песе гауда. E dos principle 

ues del е des longueurs d'onde et dee pales 
кузет РА de rayonnement électromagnétique, avec 
un résumé des théories actuelles.  Deuxi&me édition 
augmentée dee. travaux les plus récents. Imp. 8vo. 


x 75. Albert Blanchard, 1926.) 20 francs.* 
Qay, L Tes оао du chimiste. RO 8vo. 
+208. . 
асч R. M., DM m тЫ ЪЗ ue 


.matical Tables : ‘with’ Full Tables of ыл d 
General 


Constants, Second edition, revised. Fcap. 4to. 


Pp. 16, (London: Christophers,” 1926.) 84, 


Gonseth, F. Les fandements des mathématiques: de 
la géométrie d'Euclide à la relativité et a 
l'intmtionisms. Roy. 8vo. Pp. xiv 4-243. ris: Albert 
Blanchard, 1926.) 25 francs 

Hillier, I. L. The ''Individual" Arithmetic: a Four 
Years’ Course of ts. Fourth year, Contract q 


Individual Work ts. Edited by А. J Lyn 
GL 8уо. Рр. 94. don : and Son, 
Ай; Liverpool: Philip, Son and Nephew, Ltd, 1926.) 
I 


Howard, B.A. School Trigonometry. Part2. Cr. 8vo. 
РР. I +85- 174. (London: and Co, Ltd,’ 1926.) 


“Hughes, H. The “Short Methods" Mental Anth- 


metic. Cr. 8vo. Part r: junior and Intermediate 
Grades ЕР, 8o. Part 2: Senior Grade. . 85. 
Савы A. Wheaton and Co., Ltd, 1926.) тз. 64. net 
eac 


Hutchinson, Robert W. Junior Technical Electricity. 
Second edition. Cr 8vo. Pp уіН +385. (London: 
University Tutorial Prees, Ltd , 1926.) 45. 648 * 

Institute of Physics. Physics in Industry: Lectures 
delivered before the Institute of Physics. Vol 4. Lecture 8: 
m cs in the Rubber Industry, with S Reference 

yre Manufacture, delivered 1n the Rooms of the Ro 
SS London, on 29th April 1925, by Walter Mako 
Lecture g: The Phymcist in ture, with Spocial 
Reference to Soil Problems, delivered in the Rooms о? the 
, London, on 25th November 1925, by 
Bernard А Keen.” Roy. 8vo. Pp.63+4 plates. (London: 
Oxford U; Press, 1926) 38. net.* 

Klein, Felix. Vorlesungen uber die Entwickl der 

Mathematik im I9 Jahrhundert Teil т. Für den Druck 
bearbeitet von R Courant und О  Neugebauer. (Die 
Grundlehren der angen, Band 24) Pp x у касат In (Berlin 
Ennzeldarstellungen, d 24.) xiv +3 
Julius S 1028.. 21 gold marks. 
Knight. hari Advanced Life Insurance: with 
Ilustrations of the Principles and Practices of Actuarial 
Science Med. 8vo. Рр. хі +426. (New York: John 
Wiley and Sons, Inc. ; London: Chapman and Hall, Ltd., 
1926) 255. net.* 

Lay, Ed. J. 8. The Pupils’ Clase-Book of Arithmetic. 
Teacher’s Book 7. Сг 8vo. m. 418. (London: 
Macmillan and Co., Ltd, 1926.) 

Levi-Cività, Tullio, e yet e Ugo. Lezioni di 
meccanica rarionale Volume secondo : Dinamica dei 
sistemi con un numero finito di gradi di ЦЬет{А. Parte 


Roy. 8vo. Pp x+527. (Bologna: Nicola 


ke 

Livens, Theory of Electricity. Second 
edition Demy 8vo Рр. vi+427. (Cambridge: At the 
Noa Press, 1926.) 16s. net.* 


uer, Otto. [е Sacer ta der 
Meise 4to. Pp у+44 +8 Tafeln. 


Berlin : 
Julius Springer, 1926.) 7.50 gold marks 
Peirce, Benjamin Os . Mathemnatücal and Physi- 
cal Papers, 1903-1913. Med. 8vo. Pp. уш +444. (Cam- 
bridge, Mass. : University Preas; London: 
Oxford Univermty Prees, 1926 ) ars. net." 
Ponton, D tones about Mathematics-Land. Book 
I. Cr. буо. Ер. 186 ae and Toronto. J. M. 


Dent and Sons, Ltd., 1926, 26.) y бе 

Researth oolwich. RD, ‚Дөрог 
Мо 68. o X-r& y Pguipment hee” 
9+5 plates. (London: Stationary Office, 192 з) 
їз. 64. net.* 


Stddons, А. W., and Hughes, R. T. Notes and 
Answers to Exercises m ''Junior Geometry." Cr. 8vo. 
Рр. 22. (Cambri : At the Univermty Press, 1926.) rs. 

Sommerfeld, x rd gecme on E 
Phymcs. Translated enry rose. Cr. 8vo % 
iv+70. (London: Methuen and Co., Ltd., 1926.) 25. Od. 
net.* 

Tombrook, W. Miller's Experiments and the Con- 
stitution of Matter: s Hypothems. Translated from the 
Dutch Demy 8vo. Рр. 25.‘ (Borgen ор Zoom, 1 Holland ; 
P. Harte, 192 Qe 
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Engineering 


Abell, T. B. Stab and Seaworthinees of Ships: 
& Text-Book for Officers the Mercantile Marine and for 


&ll concerned with the ing of ips. Demy 8vo 
Рр. vui+297. (London: Hodder and Stoughton, Ltd., 
1926.) 18s. net. 

Barman, Christian. The Bridge: a Chapter in the 


History of Building. Ex. Cr. Pp. хуй +249 
(London: John Lane, The Bodley Head, Ltd., 1926) 
31s. 6d net 

Brough, Bennett H., and Dean, Harry. А Treatise 
on Mine-Surveying. Seventeenth edition, revised by 
Henry Louis Cr. 8vo. Рр. 491 (London: Charles 
Griffin and Co., Ltd, 1926.) тоз 68. net. 

Cotton, H. Electrical Technology : & Text-book for 
the following Examinations—National Certificate, City 
and Guilds, A.M.LE.E, B.Sc крл In 8 weekly 
Parts. Demy 8vo Part т. xv+48 (London: 
Sir Isaac Pitman and Sons, Ltd., 1926) 15. net each 
part.* 

Cross, Harold H. U. Electric Ligh S and 
Ignition for Motor Cars. Fourth eae uen 
8vo. ТЕЧ 372. (London: Crosby Lockwood and Son, 


( 
ein Handbuch fur Konstrukteure, 
ein Lehrbuch fur Stu rende. (Berlim: Julius Springer, 


* 1926.) 37 LE gold mar. 

Ewing, а кед. The Steam-Engine and other 
Heat-Engines. ONE edition, revised and enlarged. 
Med. 8vo. Рр. vili+662. (Cambridge: At the University 
Prees, 1926] 255 пер" 

Fischer- . Électrotechnique des praticiens : 
&vec pa ficu ad de calculs et  езевлв de machines 
ot transformateurs: Traduit de l'allemand par P. Gaibrois 
Доу 8vo. Pp хуіп +624 (Paris: Libr Dunod, 1926) 


und Schifismaschinen) : 


(Sonderabdruck ans “ Werft, Reederm, Hafen," Hefte 
17, 18, 20, 22, 23, 24, p und Hefte 2, 4, 6, то, 12, I5, 


16, af 1926.) 49. Ер . 74. (Berlin: Нив Springer, 


I o 
Perak lin, P8. and Terman, Frederick E. 
Tranamisaion Line Th апа some related Topics. 
Demy 8vo. Pp. 320. don: Constable and Co, 
Lid, x ros. net 
Fri et Canaud, J.-L. Тгасё et terrassements. 
(Bibhothéque de l'ingémeur des travaux publica.) Deu- 
хіётпе édition, par К. Guillemont. Cr. 8vo. Рр. vil + 
+2 planches. (Pars: Libr Dunod, 1925) 56 francs. 
7 Gibson, Charles К. Machines and how they ME: 
ZEE ed m an Easy Fashion, showing 1n man 
how Machines came About. (Science for wi 
Cr. ARS cr 249 +8 plates. (London ; Seeley, 


си апа со de, То 55 net. 

Graffigny, petit constructeur mécanicien. 
Pp 245. Libr. Deeforgoe ; Girardot et Cie, 1926.) 
15 franca. 

G ; Richard, Edited by. Pitman’s Building 
Educator. mplete in 30 upon Pic Pag Part 1i 
Cr. gto. Рр. ii+56. (London: Pitman and 
Sons, Ltd , 1926.) 14. 34 ресе each part.* 

Gutton, C. énérale. (Grandes En- 
cyclo industrielles.) vd. Pp. 572. (Paris: 

.-B. ère et fils, 1926.) 

Heldt, P. M. The Gesoline Automobile: its ee 


and Construction. Vol. 1: The Gasolme Engine 
Seventh edition. (Nyack, N.Y.: P M Heldt; Lon 
Ш#е and Sons, Ltd., 1926 ) 40s. net. 
Hovey, Otis ЕШ А е Bridges. Vol. 1: 
(New York: 


Tokn Wiley am а Cha 
Wu отар o. ; Dads on: pman and Hall, 
tà, Haan n net 

Jolle X . W. Alternating Current Rectification 
and Problems: a Mathematical and Practical 
Treatment from the En View-Point. Second 
edition, revised and enlarged. ny 8vo Pp. xni-t 
472 +27 plates, (London: Chapman and Hall, Ltd., 
1926) gos. net.* 

. 





Kármán, Th. von, Herausgegeben | von Abhand- 
lu aus dem Institut an der tech- 


TIS ,1926) 4.50 old marks. 
ck, Erdwiderstand und T keit 
dee dee Baugrundes. (Berlin: Julius Springer, 1926.) 21 gold 
und David R. Modern Railway Hon. (Pit- 
man's T Library.) Demy 8vo. . xiii--169. 
(London : Isaac Pitman and Sons, Ltd, 1926.) 
7s 6d. net. 

Lombardi, L. Corso DA pratico di. elettro- 
tecnica. VoL т. хі + NR i 2. Pp. 
xi--869. гоо lire allardi, 1926.) 

Mathis, A.-R. 


tag i ee eee huiles 
transformateurs. Roy. 8vo. Pp. xi+196 (Paris: Fabr. 
Dunod, 1926.) 82 francs. 

Maycock, W. Perren. Electric Ligh 


ting and Power 
Distribution. Vol т. Revised by C. Н. Yeaman. Ninth 


edition. Cr. 8vo. Рр. хін +562. (London: Sir Isaac 
Pitman аа зова 25200) ros. 6d. net. 

Monkswell, Lord. The Railways of Great Britain. 
New edition. Demy 8vo. Pp. 254. (London: Geoffrey 
Bles, 1926.) 12s 64. net. 

Munro's Marine ' Annual Pocket Log and 

,1927. Cr. 8уо. .312. (Glasgow: J. Munro and 

Co., Ltd, 1926.) as. 6d. net. 

Ostertag, P. Les cyclea frigorifiques: fonchonne- 


ment doe machines et tnrtallations frigorifg ues exposé à 
l'aide du diagramme entrop Traduit sur 1а deuxióme 
édrhon allemande revue 5 Е B. Prior. 


е Рр. x+172. (Paris: 1926.) 


` Pacoret, E. Aide-mémoire-formulaire de la TSF. 
ua et pratique : ао madiotéléphonle, 
&mécanique, radiotélévision. Pp. 
: Albert Blanchard, eui ) p QUE 


Xv +577- 

Pearson, 8. O., Compiled by of Wireless 
Technical Terms: of Torma 7 
commonly used in Wireless Telegraph d Te ephony 
Demy 18mo Рр. 254. (London: е and Sons, Ltd. 
1926.) as. net. 

Pounder, C. C. Crankshaft i (London: The 
Association of Engineermg and Shipbuilding Dranghtamen, 


ae 
ester, Hans E. Der Wiederaufbau der deutschen 


Handelmchifahrt. ^ (Berlin: 


To 50 gold marks 


Julius Springer, 


Pritchard, Capt. J. Laurence. The Book of the 
Aeroplane. Сг. Svo. Pp. 255 vr plates (London: 
Longmans, Green and Co., Ltd, ) 75. 6d. nett . 

Rabozée, Н. Cours de daisbuure des s nace. Roy. 
8vo. Pp. 984. (Paris: Libr. Dunod, 1926.) 130 francs. 


1926.) 


Ro ot, P. Cours élémentaire d'électricité indus- 
+пеПе. Сг. 8vo Pp xvi+4gr (Paris: Libr. Dunod, 
1926) 18 francs. 


Rousselet, Louis, et Petitet, Aimé. Stabihté дев 
constructions usuelles : calculs sigébriques et Eo graphiques 
des efforts dans l’oseature principale. 
revue, Mesh со george Ex Cr. 4n. Pp. vi- 329 

1926.) 56 franca. 

Chiu Hanns. Statische Probleme dee Tunnel- und 

Druckstollenbeues und ihre gegenseitigen Beziehungen : 
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Berner, Fou een E to the Thermo- 
f of Рр. 134. (Oslo: 
Morton Johansens Boktrykker!, 1926. 
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Pp. vd +585. (Easton, Pa : The Chemical Publishing Co., 
1926.) 20 dolare. 
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plates. (London: Edward Arnold and Co., 1926.) 
75. 6d. net.* 

Hopper, I. Vance, and William M. 
Practical for Students of Pharmacy 
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(London: Н.М. Stationery Office, 926.) i5 64. net.* 
Hora 


eimer, C., und Pincussen, L 


Pharmako 
. vı +829 (Berlin: W. Junk, 1926). 635.* 
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der quantitativen 'anorganischen Anal 
Auflage. Unveranderter Neu 
pre (Berlin: Julius Springer, 1926.) 420 gold marks. 
Frank L. olume Alterations on and in 
Solution, Сг. 8vo. Рр. x+62. (London: H. K. Lewis 
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ill Pp. xx+299. (New Yorkand London: Harper 
1926.) 164. net. 


Wood, '3г., ratio C., and La Wall, Charles H., 
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Nations ; ondon: Co le and Co. Ltd, 1926.) 
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O’Brien, Conor. Across 
V in the Yacht Saowse. Dem 
(London: Edward Arnold and Co., RE ) 

Ossendowski, Ferdinand. The Fire of Dever Pol Folk : 
the Account of a Jens роцро Morocco 
Text by Lewis Stanton Pal 8vo. E 
(London: George Allen and Unwin, Ltd., 1926.) p net. 

Pearson, Pugh: The Diamond. Trai. an Account of 
Travel among little known Bahian Diamond Fields 
of Brari. Demy 8vo. Рр. ME lates. (London: 
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